Japanese Journal of

ORTHOPAEDIC
SPORTS

Mo

—iAEIEABBRBEABR ANV EZS



<% 44 A RABHAR AR —VEZREMERBEHIBIE : ~100% 282 5&F~] >

EAREATBHIAE K P e 1

<% 44 ARABHARMZAR —VEZZEMNESBEHIBIE : ~100% 282 5&F~] >

R R I A I I R OE AR o 2

<2 44 OB ABEAR IR — YV EFRFINES[EHSBIE : ~100% 2HA 5®F~] >
3. EHEBMYBE (BRFEH) OREEECS I ABERECHES
The Outcomes and Problems of Conservative Treatment for Pediatric Lumbar
Spondylolysis (Lumbar Stress Fracture)
NEBEEAR ) =y 7 HF FAE, 3

<% 44 @B ABEAR IR — YV EFRFNES[EHSBIE : ~100% 2B A 58F~] >
4. TEIHBID 5 F SEHDBHEDBREFTEANREF
Prognostic Factors of Fusion of Lumbar Spondylolysis Clarified from Pseudoar-
throsis Cases
BRI R IR BE KT I RIEHE &~ 7 —/
IRIEVLIE A AR G IR AT T R B TR RA EkdiE - 9

<3 44 AR ABEAB IR -V EZSPMESEHIBIE - ~100% 28 A 218Kk~ >
5. BEHEMIBED S HMEERSEELBNEL-BEE NBE K/ VR EE (LIPUS) DICH
Application of Low-intensity Pulsed Ultrasound Stimulation (LIPUS) for Promot-

ing Bone Union of Pediatric Lumbar Spondylolysis
EIERRFEIENE B FHEEh» - 13

<% 44 @ HABEAR IR -V EFRFINESEHSBIE : ~100% 2B A 5E8F~] >
6. REHEMDBEDUNE)T— 3 — BFEHRISAR—Y =L ERET—
Rehabilitation of Early Stage Spondylolysis from Bracing Therapy to Returning
Sports
B NALFH VNN EIEAEE A2l SLRRIE 2> - 19



10.

11.

12.

13.

14.

BU—% - 70Ny hR—ILF—LICH T3 3EBDEEDT
Injury in the Japanese Professional Basketball Team “B League” : a 3-year Study
PR F W EmEEEEYVE I FZl3s - 25

Yo h—BmBEANDEFZELSAHLEI N2 BEDOEAIERIERREEE (CXF L Tl
double level osteotomy %1774 - 7= 1 i
A Case Report of Performing Bilateral Double Level Osteotomy on Bilateral
Osteoarthritis of Patient Who Is Eager to Play Football Again

BT RISV 26 BERL e 30

SRET X — MIFRE L 7-1LEEB perineurial cyst (X9 % 2 F4iTfl
Two Cases of Surgically Treated Sacral Perineurial Cyst of High—-school Athlete
AlmRBEEIEAVEE W A E - 34

TaN—VEEREEICHL, Vo JRRINEEREC TR EETE o7 1 EFI
Chopart Joint Fracture Dislocation Treated with External Ring Fixator and Carried
out Early Weight Bearing : a Case Report

PR EIRPER R - RS g 3 - 38

RaZB i OEREFIC & (T 2 BE KRB RO FEHREFICH 5150 —
Features of Ultrasound Findings in Thoracic Outlet Syndrome — Investigation in
Baseball Player —

BRI EERBE ) Ne) 77— a UFF L Bl - 4l

BEREFICRELRERETHEEE
Osteochondral Lesion of the Tibial Plafond : a Report of Two Cases of Baseball
Pitcher

ALIRER R FE R IEEL M fikiEh - 47

SREHETFICH T2 ERIGIFRIRAIRE OFZHMEET RET 3
Lower Flexibility of Hip Joint in Non-throwing Side Is Related to the Low Back
Pain in High School Baseball Players

WERFEFEHMERREE) ~NE) 7 —3 3 Y il B34 -+ 53

REEN - ERR B > EREZRREREF BN D 2 Fl
Two Cases with Stress Fracture of the Ulnar Styloid Process, One in Non Union,
One in Malunion

BRHTS7 SORBEROMEE B AR I3 - 59



15.

16.

17.

18.

19.

20. TE(C

21.

Limitation of Hip Internal Rotation Involves with Shoulder and/or Elbow Pain

Among Youth Baseball Players

DEFHEFOBNEICIIIXREEANEFIRYES T 5
SRR e e RISV kot ERIE A - 65

FEEFESTE—RFOIEMT 1 £ > MEMT
Analysis of Cervical Spine Alignment of Judo and Rugby Players
BRAHKSF AR —y B5r5e R EH

3l
]1

FT7)—=T 17 HRICELT Lisfranc BETREEZ D4 VEE | LIRS EIREHD 1 fl
A Case Report of Isolated Fracture of the Medial Cuneiform without Dislocations
at Lisfranc’s Joint in a Cheerleader

LB A G IR BRIV oA — B - T6

2EBESREIERS (FREEERHAEEK) (CH1T35MEREE
Investigation of Injury in Kinshuki Judo Contest (Open-weight Team Competition)
NEKRFER Y 7 — IR - BEYMEE » 4 —  REREBIZ 2> -+ 81

BERT7RAV - MIBTBMELLSEEOMAE 513 @EANICSH TBHERN
FIALHHM THOELENE & BRFEESKERAEDORFR—
Study of Standing on Tiptoe at Aesthetic Athlete — 1st Report : Relationship
Between Center of Gravity Fluctuation and Ankle Joint Plantar Flexion Angle at
Standing on Tiptoe with Eyes Open in Common Man —

P gl A R — Y BEisE L~ ¥ — /R i3 - 86

£ Bl - SHEIF B IRDER~IL L MRIRE(C & % FHifl~

Evaluation of Medial and Lateral Meniscal Shift with Upright Loading Magnetic
Resonance Imaging

SRR FHEmEEEAE T BFEEs - 91

A1 B iR & IRETZE(C X4 9 5 pullout BT DB B L D&ET

Transtibial Pullout Repair of Medial Meniscus Posterior Root Tear Restores

Physiological Internal Rotation of the Tibia in the Knee—flexed Position
BILR RS Be R VEE [y BBA I A -+ 96



22. BN EL TEI N TV ABEMESEREEED 1 4
A Case of Synovial Osteochondromatosis Treated as Baseball Elbow
RS EIRbE A R — VB i A—132 -+ 101



BN VOL.39 NO.3, 2019 261

5 44 B R ABHABMIR—VEZRFMNES [BHEDBEHE 1 ~100 % ZHBA518F~]

1

([

Ry =

Shunji Oba

VAR, BIEIVE RS B X S AR — ) BT o BEHEE 7
T (KBRS BEE) ORI 2 IR ) % At
TBY, REMESTIIN 40 EOBFEFEESASND
T oz Al [EMESBERE @ ~100% 22 %
Bi~1 L) 77— THEBERFOBEMLMEEL L b
WCHEEZBD SETHWED, 705 Z0HHRICE
WTOINE Y F—2 a9 v OEEVZRBTLHDOTH
5T EDMAZT-

6 FEDOEME D ) HETY: 3 X, D& RENEREE £
DAERIZETHFHETH Y, FEFHEL L, &I 381
TIAAY N EEEMEFO) N T— a3 VI
b DT, TS EFEHAEIHHY LT,

HeT-F5 NJEEIE MRIIC & 2 R o =T, (Hik
WM ROy 777 MR E L TO 7 ) = VR ADE
ANEFRNL, S, THRTINOWEL B ITEER OEHE
T UDOREETRTHAIEEEZ TS, kbR
7z.

JRAFIEAL AT PRAEDRIR DO A I % 14 A 1) X 125
HL, ZOFERLE L ORI I28EY, &
Az (L5), xHbmis, mifiE, SBO o4&k & At sy
LR NT, SHOBEL L TEAICHETIRT %
ALPIZTHILILD, WEDOWTREEORERIZB
WTIREE 2 B LS n L EB I~ & Lk
b7z,

HEFEEdaEEE A e L By & LA
T OV A (LIPUS) OREIZOWTRRLR, &
WA AR EE T B B AEFTIHEF 1239 5 LIPUS OF %1k
ATRE NS, FREAMBEHEDRIIHS 2 TlE R h o
7z, DT ETHoT7.

3H4DEEE LT MRI TIT 2 WERE 2O S L
TRREEE A TR TBY, ZOMICBELTld—3%L
T2y, RO RIME, #EEGI~OX IS THER L
TRY, FHRFHUOKER L BENOHEBRNZE, N
DFAPEHROPEL R 72,

B 3 RIS TS L CTHV 7278, KBS
HEAIBER IR T T 4 A~ DY BERE D FSRE 12 S
L CW A REME A 7R S, A0 S B A (IR Y 7 &
SIS O RN T SRR O B OMERFI 57
LTV IR Z R Sz, B mSeA R o
INE)F—2ary7arIniont, BHsC T
ZTOWHEETRLTWD EFRINT. TN R
HEROINEYF—2 3 P ONEDPEHEILICEETH
D, AR=VHEIFEETONFEE LV EDL I L 2l
Tz,

EEEBBLTOTFA AH vy ark LT, MRIWZX
5 HREZW, CT 2 & 2 #4750 LB 13 il 725
ELTHEY. SN TETIEWD, REHOT-E8 72598
FEHND BRI BVT, IO OHRROE K &
EDICFORBEORIEE ED X I L TWv L pss
BOMEREEEZEZ 5N, TEEEZO S LR
BERICB W, HREICAR—=EETE, avey
MER E W THETIE R, BRI N 7— 3 v
DFAN & B FFE IR, R ARG 2
LD X FEBNICIE U72RE, HHOEEMETR S
n, S%FETET, ZLOAREED-) 2T, 351
Miatx mi, HENEZ LSS T T EORBEWE)S
e

Rt —

T 870-0165 AoriiiliEFdL 1-1-11
BRI NI B R

TEL 097-556-1311

[ N R EETE AR
Oba Orthopaedic Clinic



BARK7 VOL.39 NO.3, 2019 262

5 44 B R ABHABMIR—VEZRFMNES [BHEDBEHE 1 ~100 % ZHBA518F~]

1

([

H: 428t Toshinori Sakai

KRBV T A AH v a T, RS BEE O
BAFERIZOWT 3ZDIEFIZIRNTHEE, BEIEA
A=V IRAINT TORD A DOWT 3 HDIBEF I
WARTIEWZ, G EICRE R DS, B r &S
7% moderate S TIHW/Z, TXTO/ SR A M IZHKIE
LLWARDZ#HERZ B o722 bdhY), £ oy
WCIBMEE, REREDIOPITEHEN TV AN E V)
T e, ERETEL &Yoo ZER - TEM
QTHE, RENBEOHL/XANVT A ANy va s ilko
TemEBwET. Cog B/ LCHLRE L LT E 5.

JEHMEGBEE SN T 25 mA % B LRIEHEHED )
FLEHAEIZOWTIE, BEDLHEEE TIX, BELK
BIHONL LI TELERY . LLedS
Z D% b EFIRPUE ORI AFEL, WL ZD
IV BTPBARME RIKE, WHICI) #AaZE L TnL
REDD, GHhbNbIUIG 2ol Thd LD
TV,

F 72, EHEDBEEOREDE T EITTH B & v ) R
T, MURAHEEDS LB a6z & LT,
ZOREFEH AR L2EREZGEE L2 WRY, J5%%
MRS LR DB, EHBFMERITHHEIZOWT
X, BETE (ZOBRENLOGHRNERZ &), B

WY (B AE - ey 2k STSETLERD
EZoND, EIFIZHNT ThItbNEEY A FIZTE 5
ZliE, ZoEFOHERWER (555 RO, UG
W CeE (ARdnE) LTwnwlZeTthsry. Fi2
FOIHNIZEZEROHL I LIZXY, HENEL EIC
DONTh, INEWNETHGLHRKT LI ENTES
e,
INFTTTCIEMRTS T SIE LMY MAD SNT
By, STFEELRBLSINTELTHA A, HIKRT
(&, BRI E D W 7 JEHE S BERE TG IR A D ) N )
T—=ary7Uur I APMELEINT WD LTV W,
DL RTUTT LADOWLDIZHIIE, H—fizk Tk
REL G HIIEDREM E T IDBVREL LD THS ).
RILDO T % O TR - TBsE AT 8128, LD
LTWHOPMITELERS.
SFSFRERERAEFED, SEFELREVEDL TR
- WIEICI) ATV AN E BRI DY, $XTOFHAH
[BESA (FEBLB) ZIBLTHITF2V] LW
LRWwWz - TwEZ 3T bdlnink ). Aok
WTFA ANy ary CRBRTEIE5BOMEL L -7
Y FOESHROERN L, 100 % %8 2 57RO FEHR
D72, ROFFHENZ ]2 > TR A TWIFIUT LS .

HEPIR e

T 770-8503 fEETIEAN 3T H 18-15
(YNNG e e P SR U S AR
TEL 088-633-7240/FAX 088-633-0178

2

YNy N VY S S A ST ) i e e
Department of Orthopedics, Institute of Biomedical Science, Tokushima University
Graduate School of Medical Sciences



BRAF VOL.39 NO.3, 2019 263

| % 44 EAREAMR K — Y EFSPH%ES [BHOBE  ~100% £8B1 51ER~] |

RRIAEHDBHE (R5EH) OREFEREICHETS
AR E IR

The Outcomes and Problems of Conservative Treatment for Pediatric Lumbar

Spondylolysis (Lumbar Stress Fracture)

T F A Hideto Kaneko

# F  J0E  Gen-you Murakami

@ Key words

Spondylolysis : Lumbar stress fracture : Conservative treatment

OEE

WEMESTBIERE O BVENI T 2 MY 7 B4 id, BRIIER I3 2 MRI A 1,091 #ld, £ 30
% \ZAFE L7z, AT 70~100 % L b E R B TH - 7228, #HATEISS U TEARIFMET L
20, PHIBEAPEETHL. PHERO-OIIED 7% LR 1 AR EFTIE MR 2%
BLZZ) DI VWEEZTWE, & ITHPEERT, vy —, Bk BEETIEH40% DL o
FECHEZENIELEL TW2e), EENLETHL. AR— Y95 ORMMHER & 365 IR H3 i E
HELTHIFoNDH, EEICHTA2HBEEDD L RIS U2 E L) 7 812 X > TIHE
KT 27 Fe 75y ADM ENLED L LE2 5

(= b N

JEAE 73 Bl AE 13 BE BT 22 M D9 57 S T SR I T 4 72
O, BEEAL L 722 OIREETlE 2 o &33O T
VDS, IR BT OB TR - I UTEA S
LT ENTRETH BV, BEGEICH LTI, BY
B - EEITE DI E TIIRAREEIRSN D DS, R
FEOHMIZE L TlL, BBEIL L 720 8E CI3ESd 5
WA N 72 D IR BT TR E 2 D DI L, &S
BITOBKE TR S NHEIITES % O S LI2EED
HEINTEETH 5. &, WEMGEGEO SIS, 374b
b, EHETOBRB T SN EFICN L, BEEO
E LA B 2GR & F ORERIZDOWT

TRET L7z
WREAHE

2008 4£ 10 A A5 2018 4£ 9 A £ Td 10 4ERIZ, B
EFRICUBEEZZ L, MRIL 51T L7z 18 LU T i
Bl RIZ L TRAMEICHEE TR o 72 ErEHTo
BT oORMZWICE L TIX, Sairyo b OHEYICHEL
7o MRL W, 3 7%bb, HESREBICEHFEGR LD
AR EITE 2 L7z, MRI CTORESTRE =
b, B L 725 BHEIE S EITIC I &GO R Do
7o, F72, MRIIZTHEGEIT L 2R S N ERNIIR L
FEEMEICIRE L7 CT a2\, FREERICL AR
KRBT Z B L, BITEITE LRI L 72, CTIZX %4

HerFHAN

T 528-0041 & ik BT BUE T 1095-4
o EERANE 2 ) =y s

TEL 0748-63-7751

I EEENE ) = s
Murakami Orthopaedic Clinic



BAR&# VOL.39 NO.3, 2019 264

FTREAT I RIS 4Y 2/ L 72, WY 12 A
R—iFgiom b mtEa vty VESET RV, B
27 B LI CT IS & ) REFIIZEIT A2 53+ L, 5T
WA EIC & D TSN, B - AHBLL 7
REER D - TG & L7

& S

xF SHA M (C MRI % J 47T L 72 5E 611 1,091 61, 51
674 B, F 417 B, Pk L 14.4 % (6~18 /%) T
Hotz. TDH B, 326 61(29.9 %) DEHEIE I EITDOZ
Wi & 72> 720 B0 MRI 8 H S0 350 & U<
FER F 723 S 0, F 7213 ERe AT 2 B R DL R
FTAEAEIE LT COMBELETO 18T
MRI & 17 B 1 294 BT, D 9 BIE5 &I 73 61
(24.8%) TH o7z, TOFEEZITT, 20124 12 HH
5 MRI #H GO T2 B LA E %2 T1 R 2LE 23Rk
L7z 25, JE9EPriE MRI 1T 797 B/ @ 254 5
(31.9%) L FEIZ LA L7z (p=0.026) (K 1). PEFITH
7SR ITOBEEE L, BTl 266 61 39.5%, LT-T
X606114.4% TH Y, BFRICHBIHEHEN 272
(p<0.001). 4E#&HIIC, 12T, 13~15 7%, 16~18
WAL TR 2 &, EHEITOHEEIIENENR
24.9%, 32.5%, 28.8% &7V, HAEWE TOHEE
o7z, LaL, HHOEEBL RETL L, K2
DEHITHY, BFTIZI3~15 O PF#ELHT4.1%
EHFIE L, 12BUT ONFEMTHBEIZA R Wik
Rbhotz, =7, WFTIIAESEIZWD OD/NFEE
oL BEL TV (K2).

AR—=VHEARPNATHS E, MRIFEITHIEY >
B — 204 BID b 4 <, BER, NATy PAR—L, BE
b, EfE, UTF=A, NL—K—), V7 K-
WV, BEOIETH 7. ZDHH, EHEITOME%E A
L, mOAEDPoZDIFT Y I —D A8 5% TH Y, Kk
ICHFPERE BE L2840 % B8C, WA v NER— L, 7=
A, NL—=FR—=), V7 bKR=)b, BE ZOMTIE
20% MEE & e o 72, FREFSEEICIEY v o —, BPER, R
ENEh ot —)T, AR=VHRL, bbb, KF
PO AR =V EBICE D> TR WEFTL 8.5%
DRARETIHFINHEAE L T 7z (K3).

WIS, CTICL2HETELHAELTRY. CT CHE
FERAFMOCEX72b DL 208 HMLTH 72, FDH b,
BTVt v bEEE - R P IR & o TR L 72 189 )
fEIZDOWTHRB E, To TIX100%(8/8), Ia Tix 96.8%
(90/93), Tb Tid 92.1%(35/38), Ic Tl 84.8%
(28/33), M TIX70.6%(12/17) TH v, HEfTEL LD

4

(%)
50
0=0.026
25
04 8% 31.9%
[H&H s
(n=294) (n=797)

X1 MRIFEITHIR O REMERE 5 &1 DSEE
MRIE S [HRERE L RRBIFRI & 5
CEIDED, HBEI2:8RUEHEREL 58
(A& & LTwniy, Zh (1 :BELE#HTE
LEmEa &) IR LAEEC S, BEFE
P OSERE(F 30 % LI EICIBINL 7.

(%)
60

~ 5 [[] =%
*
— ] =%
40 —
14.1% . * % p<0.01
B7.3% «  p<0.05
3.3%
1.6%
~12 13~15 16~18  (£iif)
(n=169) (n=533) (n=389)

2 Fig - MAICL B EFEINOEE
BFTCRHPZLEHICHARICSE P o /2. KFTRE
MERDBREICEEEZR LI - . BrElR+zE
FHEBREPTEFICHRICS P o 2. NEE
HTRBZETREREZREL o128, £HIC
20% LI EDSRETH - 7-.

IIEAEFEIZET LT, BAMHREE COTFHHEE A
HE, ToTIix71.3+x34.5 H, TaTIE83.1+£29.7 H,
Ib TiX 105.3%+47.6 H, Ic TIX149.6+108.4 H, II T
1$250.7+116.2 HT, INHETHEICNLETERELT
W7z (1 4).

F7o, HEEICL D EBPIEE 2 d vy RSN
TES, KRR Z AL S Tty b OB R E
B OMENC X o TEFELIT % 572 19 FALIZO W TA



BARA5 VOL.39 NO.3, 2019

(%)

48.5%
> 50
) 39.6% . (] EmmsamLs
200 37.2% | 40
[ ] EEsen
— 2&3%//\\
150 — — 30
\\./
100 — - —1— 20
- ] \\§50
Hvh— INRH F=R Y7 bR—L Z Dt
(n=204) (n=150) (n=86) (n=34) (n=96)
ek fEE NL— BEk AR—YL
(n=164) (n=148) (n=83) (n=20) (n=106)

3 FEBAICH 7 MRIEITEER & BHER ST OEE
Yo hH—TREFH FREELTIIH40% PEERFBITOZHEL 7. —AT, AK—
VIEEDHENEDTHE 10 % DIEE CEF BNV FEL -

(%)
100
100% —— GaE(Y
* ses% ssorg | (B ma®ow
92.1% '
250 | | | maEm@E)
84.8%
e
70.6% 200
149.6H
50 150
105.3H
88.18 1100
71.3H
— — 50
Io Ia Ib Ic II

(n=8) (n=93)  (n=38)  (n=33)  (n=17)

M4 TR H-mAR iR
L L bICHARHET, BAMREE S 3.

265



LKA VOL39 NO.3, 2019 266
(%)
100
(H) | —— mamw)
. 250
77,8% 75.0% D m&B#(B)
N%
200
17978 7,75 19308
50 \\\ 150
\\ 100
50
0%
To Ia Ib Ic I
(m=0)  (n=9) (n=4) (n=3) (n=3)

M5 EEPIERBETICESHERRDA TAEL L5

e
=¥ (Y

THhb. ERABIZL LR, 7aba—Lvb—ELLD
DTV, EITEIICAZEEHETIE, laTiE
77.8%(7/9), Tb T75.0%(3/4), Ic T66.7%(2/3) T
Ho72A%, I T3 FHMTNTHBEEIL L2 F72,
WAEFTTOFHAKD laTIE179.7+43.2 H, Ib TiZ
172.7+86.1 H, Ic T3 193.0+134.4 H & B # &
BIEMIZH - 72 (4 5).

W2, EFHEBRICOW TG 3 4. SRR E
ELTIE, BRI X &SR IR EZ RO L L, PR
&¢L@Uneu%ﬁ&ofwtﬁ L EE O H T ER (G

WHIE F Clbe L d o 725 @)1 111 1 56 51 (50.5
%f%ot.%@&,U”EUX%J*%iﬂﬁZF
Ly FrbAERVEES) - sl &, WIS LT
Fm*ﬁ&w HEAgRE L R EM 7T — A TR

BIZHizb LRI N REALLEZ A, PRI
188 Bilvh 37 1 (19.7 %) £ FHEZWHA L 72 (p<0.001) (1K

6).
£33 =
W EIOBREICBWTIE, B2 22 L5
BRI KR AV FThH D, BEHESBEED R

BEHEE bICERRIETIERICSH 55,

BOME
24 7N LIS T ld#0 2/3~3/4 DIEGI TS

(%)

100
s p<0.001
50
50.5%
25
19.7%
[BU/NEY FUNEY
X6 UNEDFEEARBERRR
ERHIC £ 2 RERER EMEBER AT ODABERY
NE) DS, REAICIE U TR ETCEEM
EEDEF—LTERENICIEETSUNED (F
UNE VTN BAEZ A, BETIRIIEE
BT L7
T H 2 M 7B SRR T, SRoOFEIZBNT
bHEOHE Y L FERE EITEIOS U TES IR
Ry, MAEFELETLE. Lo T, BEIzE



MEECTRA SR DI KR MRI # /{7 L, &
WM+ 22 08T LS, EHEDEEE DS IC A H
LEND BB 2 a0, WM BT 2
EF R R VE VI ETV L H B EHh 5, MRI
 EMNCHEAT 3 S IR 2 FIT AR 1L v SO
T, JERERE2Y 2 AR L oEa L) 1ML TR
HLI) PEFTEMOBEIIARICEL ozl &h
5, A7 &b 1AM EEE Y MR Bt % F&
WAICZB LT X Bbhs, £ - Ui cia®s 1
DORZEAEIIRS S o2, NEEMTLREZED
20% VL EDOBEETH o 72728, Z OEERE THEEDN
VETH L. F2, EHEIOBEENR 40~50 % H -
T2y h—, BER BELEORETRELIEETRETDH
%9,

WA VARG EEZ5 2 2 EMNAT & LT, #ETE
DT, AHES OIREER — 5B A M, L5 BET
HHZ L BREMTHLIEREDPHRESNTW
20 AE oA TIRERRETF IOV TIEMRE %
ZTWRWDS, AR—=Y OG LR WEFTORELD
o @mo oz, Tk, KE2E0HEERD
HFAN CTHRBEEMICEFEMPE LI L2 RT IO
THY, FERIIZHEEEIC ) T WEROER OB S5
DBEZHNL. HAESIZZOHIZO X, BEHiZEEMITO
MFEEQTEMEZIERH L T2, biubhd#kic
AR=VEF O W L EHHEEOGRKN T CTH
BT EEREL TR, Cok D REANERD
B EILE ORE 2T TIIES LI WITREME D = W
7280, EEITEICOWTLEHE HITHET L T (LB
WHbHTH?I.

ERICHET MBS L LTI, BENEMICbhS
DF —LHFFER LI Lo TEEEZIFANSO LR,
ZIZHCHW CHEATILTCLE I SADHHZ LT
H5. SEOFETIE, IWIROREIZID U7z BRR 72 18
BrE&z) N OEAZ X - TEBETREIAE IS
BT L7222 &0, HEOZITANYGEEZILHIRZ HHF
LTO69720DFT —AEHRICLHHFIHRLY NEY R
Za—REOTRIKRYTH L EEZ L. Tz, Kt
TS 2 2T AN S N WA ER IR Tld 7
<, 1H5 27 AMOEEEEHIZL > T, E2FHL
AThTBEMMIERE L 00, 2/3 D ETHERSA
BESN. BEORETL, B O T EEgkE L 7
10 #firp 3HAL IS A SNz & LY, K513
vty oM TIIERO %\ WEPH T oEH) % 75T
LCHEmL, A0 90 %, HATHID 58 % (A5
N OWENH Y. LhoT, ERAIZL->TIES
DY REEEERIRT 52 LB TREE 2TV 575,

BRAF VOL.39 NO.3, 2019 267

BRI ED L) TIEFNIR L & OIEREDEE))FFA T &
B DIPIRGESS B LEN D B

¥ & O

TEHESE 57 B T T RN R T U RGEIE BRI CH 5.
R L9 2 72 D3 SE R A S s 1 5B o
FAEZRSED)  EHWEET, 1AM R AR 255
GERHTF, oy —, BEK ELOBEBFIIEERTET
5.

B O AR—y izt LCid, Bmicatd 58z
Wb &I, EFIT EICHFATE HFTOES)
Za— kRt L, RISUREMET L Tz e T,
BEICHT AT Fe T I ADMENED L. LA L
E DR OBENRIE VTR S NS DD DOV TS BRI
78 - L T LEDR D B,

X 73

1) Sakai T et al : Conservative treatment for bony
healing in pediatric lumbar spondylolysis. Spine, 42 :
E716-E720, 2017.

2) Sairyo K et al : MRI signal changes of the pedicle as
an indicator for early diagnosis of spondylolysis in
children and adolescents. Spine, 31 : 206-211, 2006.

3) R¥te =« JEMENE 57 & T O iGHE & BIF—GHE G
37 AEE— #BAREEE 341 312-321, 2014.

4) R¥pte— @ JEMENE 57 S RIIEHE S HERE) (G9%
WM o e, AR, 31 56-62, 2011.

5 FHEII  BEMAR—VEEL L COMEHSEE
JEOKGET. ¥ - $4%, 54 0 397-401, 2011.

36 : 8-11, 2016.

7) B BEMOFEHSEEE. In: EoIE—3,
ed. 4 HOEIENGHEIRE. 66 i, BEFE,
R 1 670-671, 2010.

8) M HABIT 2 BRI A R — v IR E OS5
Wr. = ZARSEE 27 309-314, 2007.

9) Kobayashi A et al : Diagnosis of radiographically
occult lumbar spondylolysis in young athletes by
magnetic resonance imaging. Am J Sports Med, 41 :
169-176, 2013.

10) #TFFHNIH  WEMBA R — v 150 SR H
22O WT, HERAR— v ERRE 22 449-455,
2014.

11) Kaneko H et al : Prevalence and clinical features of

7



BAR&7 VOL.39 NO.3, 2019

12)

13)

14)

15)

268

sports—related lumbosacral stress injuries in the
young. Arch Orthop Trauma Surg, 137 : 685-691,
2017.

H R BRI B O 2T & IGIER.
Fs, 91 15-23, 2003.

Kt —13h - EHENE 5759 #EsWE CT T &
LM GETTEE) B—Z2ORER L R E TOW
fl—. HEEAR—REE, 25 383-389, 2017.
s« e WEME 7 BEAE ~ TR S LB 7 X b
T U= bld~. BAREEE, 37:199-102, 2017.
JRATIERZ 2>+ - BIFE R o5 BIESE O KRN ZE 4 L 72
JEEME 20 BEE (2 331 & i o BE RS o & . H R A
R— v RS, 25 367-373, 2017.

H e &

16)

17)

18)

19)

20)

AARIAE A B E RO SE OB Ik & A |l - T
R0 45 SRR S0 BETE VG L RT3 02 HIERA KR —
v ESES, 26 : 442-450, 2018.

HFFHNED - RRHIEHEI S B4 O B a i %
TS 5. BIIEE, 69 : 842-847, 2018.
I HL (T 7 ¢ A 53 BB oD 56 A 2 Rl D M — A1l
HERBATIR D MAE 34T & L5 43 BEdiE & OBE M IZ D W
T—. BEAHRERE 351469, 2015.

BURER I A © FEFE WA AR — V12 BT % e B
B O & RMmMAY IR, B ARRRE, 381 172-
176, 2018.

PRHEIZ 7« EENRFESM T I BT 2 iR IEEE
BEEO S AR, hEREEIEE, 58 1 901-902, 2015.



BRAF VOL.39 NO.3, 2019 269

56 44 BRABHAM IR - VEZSFMES [BHIBE - ~100% 28 A 318K~ ‘

AEIH B D 55 SIS BEIE DB R TR REF

Prognostic Factors of Fusion of Lumbar Spondylolysis Clarified

from Pseudoarthrosis Cases

A IEALY Masaki Tatsumura B, E£12  Shun Okuwaki

WH A1 Hisanori Gamada Wil K45 Yuta Tsukagoshi
i U Atsushi Hirano i IEEY Masashi Yamazaki
@ Key words
WEME S BiEE, (RBAES, A BHERT

O=EE

LI BB O R SRS G- 2 RSB DIT 5. EHE T BEAE PRAF TG R 61
TRAMSITHEL T, PRARKFZMETLIEZHIWE LAMIZEZIT2 -7

Jik ARSI MRI CTERBEFEIEZ M) I T BbED - b, WPkt T2 -2 113 6l %
MR E L7z, B, Sl NS, BEEAC, BERSOFEOZNTHOEBIZT, BROM
RO ABEE P ERE L, 1 BEICTREBRIN T & 5P L7

fER  BEEOEIRINF & E 2 b N7z AR, 55 B, BEN T OB TH - 72
B TPREHET H70INER L DML L TRHES 2 2 L ARETH Y, Aok
HWFPTFHRTMAKLOLDEER .

DEERIISESETH L. FHP ORI THNML

i L oI 100 % DiEHEHR LV WY b HNIE, EH6.50 AT

LIEAIE56% L VI WRETLH Y, WEFICEIDIESD

FEMEME S 58 00 9 5545 47T C & B BEME 75 BESE O RAE IG5 XERODL. THREOB AT —BOWE T & i L

JRAFIEAD 1) S F B T e K T M ST &~ & — /I UL A S s e 7Kk O 17 [+

T 310-0015 KA =N 3-2-7 R PEEE TR

R B R ek E IS RS E Y —/ Department of Orthopaedic Surgery and Sports Medicine, University of

SR IR A AR A B A T o [ B B TS R Tsukuba Hospital Mito Clinical Education and Training Center / Mito Kyodo
TEL 029-231-2371 General Hospital

E-mail masaki.tatsumura@gmail .com 2) R ULIE A RS AL A A4 L 17 R B 70 O 28 72 M R 2 > & — #IE4)

s

Department of Orthopaedic Surgery, Namegata District General Hospital
3) BETFAE WY
Department of Orthopaedic Surgery, Moriya Daiichi General Hospital
4) FIRVLVEEE A 7 1 A1)Vt v & — AL
Department of Orthopaedic Surgery, Ibaraki Western Medical Center
5) SRR FE R R
Department of Orthopaedic Surgery, Faculty of Medicine, University of
Tsukuba



BAR&7 VOL.39 NO.3, 2019 270

THhDH BT 522 ERENTIERL, BEEEL
TIRUBZBORMD DD EER D,

T ZEFOMREFINIZHPE L VESINTS
D, ZHOBNRLZZOBENPLBERIIEH L ZnE S
NTVBH, TNTHRAHET 90 % MRS 2
LENTwRY FrRREEIIEE AR & wa B
BARE SN TV HRETHIUL, Mm% TR LD
b T0B. L72hs o THMETHERE b PRAFFE Tt
BRLOLRCEEIE, X VEEPE TN L FiREE
EIRL 20N 2050w EERL. L LBRTIIES
BT LR DBE L oDbEEZLNTEY, M35t
SEDWE BT LONAPTH Y, T D72 ORI 72
FMIELE % BT 2 2 LT E v, £ 2 CIEMEEE
DURAFIEREAT 2 0 2RGSO WEIZES o2
FEGI &2 A EIZHAEL T, BE LICERE T 52
ETTRARKNF 2§ 2720 ICKH A2 TR 072,

7 %

2014 4F 4 A UIBEIZ 23 L2 HEIC MRI TERETIE %
P B BEE & 2T S ek DUT o 5E B 2 i L
72, SOHIZEPTIHBE L T L7EBI 2 RS L, T
BERE R S LIZER oA ZHE Lz Bl LTE
BEFIE O IE#HILE T 1o HZ & ® MRI G-l 177 \»,
BRFIEAT L LB AT CT I L 2 EZITR -
7o, BEOFEAHE L2 T CT 2B 5 5 H2EE %
RO T IER 2 B BAET, B R IR 2 A &
SEDT. RET T NI VIIEE b & /EE Ok & B
A E AL, MRI THBZEEDE AT 5 £ TP
Hanvty FEFHIEL. BHBFEONIT T, T4
HH Ity b EEREOTFEI BB EREG A% 122 H,
WAREFAS 110 HTH - 7-.

SEAGIE B PER) (B VERE vs WWERE) 4R (12 LT
T ve13 e LA RBE) , eh I ) CRHAIIE 5 - ek o BERE vs
HEBREETRE), WEEAL (L3 - L4 # vs Lb #), &1E
1 45 M 4 BF (spina bifida occulta ; SBO & 1) # vs
SBO 72 L#E, %#BSBOIXLANSS2FETOIHTTYH
ROBNLSBO H Y LHE L) & Lz, F&MICHB
VT IBMETEDS D 2 E G LB L, BRI TEE L
TERZRCH LT P REE VT, AEKEER p =
0.05 & L7-.

i S

R RE I 39 BT PIg4EH 14. 1k, — TG IE 74
BIT, P9 14.6 K TH o 72,

10

0% 20%, 40%, 60% 809, 100%
®RREEN WES
1 MRS & AR
BLOBERICEEIRBO LD o /-

p=0.67

1385LE _ 65 ‘
p =040
128U F _ 9

o, 20%, a0, 60% 809, 100%

uAREE WES
M2 FRICLIBEREER
12RLUT, 1ISHULEDBERICEIIRD L
o

p=0.01
SHMITER - 378 - 70 ‘

0% 10% 20% 30% 40% S0% 60% 70% 80% 50% 100%
uBEE RS
3 HMAIDRREIC & B MERLESE
XHANARIET R (CREEDIN Z > o 7e.

PERNZ BRI L TIE T 95 Blod - HABBIET 32 1, s
63 BIThH o7z K18 HIDH HBMHE 761, a1l
BITH o7z, WHITHEBEZIET S L, p=0.67 TH
ME MDA EEZBO o7 (K1),

IR LTI 13 Bl L 97 Bl oo ) b 4 BA Ei 32 151,
a5 I TH o7z 12T 16 Hlo ) HIBREEIA 7
Bl, MEIBITH o7z, MATFEMIIHTLZEZ S
p=0.40 THEHICAEEZEDO L -72 (X 2).

SR V2 B L TR 2 BE 5 26 B oD 5+ s BE i )
2280, HE4BITH o7z FMIEF - Hridsr s 87 Bl
I LR 17 8, WA 0B TH o7z p<0.01 THE
7% b o TR ETRE AR BIE B 25 % A2 o 72 (M 3).

TR RLI3 55 5 EHE (L) 77 Bl o> - H14RE 5 31 1, &
A6 BITH o 72, 5 3 WEHE - 45 4 IEHE (L3 - 4) 7 40 61
D9 B 8 B, WA 32 BT H o 7z (S HEMIE B



- e |
p=0.03
L3-L4 . 32 ‘ j

o%  20%  40% 0% 80%  100%
HBRE LES
4 BESMICLI2BEEERLER
L5 B RBIEGIN Z D - 72,

[+ 3 20% 409, 0%, 80% 100%
HREE WES
M5 HBEM_HIEHOFEICSIBEELR
SBO & V) BFITAREAEN DI Z b - /2.

ED/zdhTy bOEEDY). p=0.03 THEE%

4 o T L5 BRIAABIEI BN S 2o 72 (X 4) .

SBO & B2 L Cid SBO 7 L 47 Bl ) B 15 8
Bl, WE3IFITH-72. SBODHY 66 HIDH 5, 4R
Hi3l fl, WE3BHITHo7. p<0.0l THEEX L -
CSBO & V) HEIABBAEIEI 5% h o 72 (X 5) .

£ £

DIV IUEE BIFEE 2 01 5 Hrid 5 BERE O IGHE DR —
BIRE L CIRAEBRER T 2> T aY, — o)
SrEI OB, B X o TUXRIEABIET 5 2 L R
BRPEN EFHEF L L WO TAEE & 258
Mddsd FRAHETHHEBIEONLD, AR—
VAR 2 ST A O TSI SN 2 L b B
5. SrEEEICE LT RFIREOBARIEE Wiz
12, FRICEDLE TREREMIIEFMGEE #BIRT 5
CEBRF LRI NI WwEEZ S,

R CIIEAERT & L CHEIcHESNL T 5
bOEFBET L7z, FEICE L CiFEN 05 EHE O
FREELIZC WV EDHEDD Y, KiFETIE 12 %
D29 A HER T e L TR 21772 - 72, RifgE
TIREAFRIZI2EUT & I3RUETIIEERICHEEZE
RO ipo 7z,

P L XS EHEDREZD L OB T2 »
— I THAICE T 2 DT ) 25R < e 2 EIIC

BARA5 VOL.39 NO.3, 2019 271

HoHEBRNENTVEY, AR TIIEARICELTH
THOBEZT R, HETHLEEZD.

F 72 R B L Uo7 B Ey & kI DEF T Heig
LAl A A E N S S L7227, ARRFZE Tl e
FATMZ TR RS, 3 72b B aEHE b Iz T,
P RAES & it L7228, s s BI R R A RIS AR
LA 72

LI RE LTI SR 5 IEHE L BEAE S 58 3 2 B 135
WEERTWRY S SITARILE 5 MRV & &
nTHHY, AFETIELIICLLZMAT, L &
L7278%, Lo BRI ABICH AR R o 72,

SBO & JBEMEBERE X A PERAE VW E SR TWw B,
ZOEKE LT SBO IHES OB REI G5 &,
HESAR OISR 31T 2 AT A4 2 720 & @
STV B AR T TR MK SBO & 1
HIIAEIEAEIMED - 72

ZOMOBAEERT & L CImYLHETY, )ik
RV BT LEENTVE,

EICE L CIRBEHEOZZ DY 4 2 0 ZIRIF L
TV, REDENLHEE LT, MmoREE e bk
LCHADZ L\, G0ITT 5 % & O ERm o R L €
WA EREBBHITONDL. FDIDTHEDHDHE
{72>TL % patient delay WAL 5 &£ E 2 5.

S HIZER S B BN AT 20D L. 4
BESASHTEE CH L Z & R BT 720121E MRI 284 T
HDHZLIE—BNIR)OOBHLEEZ L. 228D
RAEZ Si R A MRI X, B —EORFICE
TAHREMEEET S & HM X Mo L) (B,
WHTH L. FHAORE L HEBEOREEDHE L 22w
ZEDE L, WWEMEPEE IO EEEMIC D EES
LU WEEZ L JERDPZ L7202 881 o B
RS NTIRAFE OGS R EE & 72 5 EBI DV 5

LHOMEE LIS ICETARFE2AITY) v 7
T5IZET, BN ETTHALT 22 EDTEETH 5.
ZAIUCE Y, EEENB X OEENOBREICTT L EF
N—3 g yaZbsd, REBICHEY) 2607 k& #IRT
EHT LD, FTHRENETA-OIIIHEL LD
AL CEHl§ 2 C L BT H Y, KIFFEDOFHEAE
NI PBILDHDEEZD.

& =

BEAEEA L) FPEARRTFOLR) ML 2174 -
7o KRR, £S5 EME, B SEREOETEDS T
BARBKRTTHo72. INHDORTOfEME%2HEL L
T, SHROBHFERIZH 2D 720,

11



BAR&7 VOL.39 NO.3, 2019

1)

2)

3)

4)

5)

6)

7)

12

272

X fak
REMFET2  FE W ONEHE ST BEE.
36 : 8-11, 2016.
Dunn AJ et al:
patterns of incomplete stress fractures of the pars
interarticularis. Skeletal Radiol, 37 : 443-450, 2008.
Doornberg JN et al :

4 KA,

Radiological findings and healing

Nonoperative treatment for
acute scaphoid fractures : a systematic review and
meta-analysis of randomized controlled trials. J
Trauma, 71 : 1073—1081 2011.

AT 7 - A - AT I EAE 3 BIEE O 20 HH
MO RIEER ﬂK%ﬁ%ﬁﬁiﬁ & JARM T FH O FFEL.
B2 RERE, 37 1299-302, 2017.

w HEUZ D - M D BEE OB & k. B
HESEE, 9 1 15-22, 2003.

P NS w3 Gl 3 i 3 et e ik e age il ik e
TS 5. FEIILEE, 69 1 842-847, 2018.
JRASIEACIZ A+ P BB BEAE 0k A2 F8 2R L 72

9)

10)

11)

12)

13)

FEMESTBESE (2 3B 2 FriE o HERS D& 3. HIERA
R— v EEHEE 25 367-373, 2017.

Tatsumura M et al : Prevalence of curable and
pseudoarthrosis stages of adolescent lumbar spon-
dylolysis. J Rural Med, 13 : 105-109, 2018.
R - BRI B O I & G
F5, 91 15-22, 2003.

Oakley RH et al :
spondylolysis in paediatric practice. Br J Radiol,
682 : 877-885, 1984.

Quah C et al:
effect of a bifid arch on loading of the vertebral
isthmus. Spine J, 14 : 675-682, 2014.

ARSI - FEE T B HEBRSE DA 1 & /ol - Tl
3 BiE A EAE 7 BERE TG I AT § 528, HIERA R —
VIESEE, 26 1 442-450, 2018.

BLIER T © FEEAAR— V12 B D JEMHE T BERE &
B ORI & BRI IR L. AR REE, 38 66-
70, 2017.

H e =

Review of spondylolisthesis and

Finite element investigation of the



BRAF VOL.39 NO.3, 2019 273

56 44 BRABHAM IR - VEZSFMES [BHIBE - ~100% 28 A 318K~ ‘

BEREHESIEOT I ERaREZBME L
BHAEE R/ NV AiaE (LIPUS) OH

Application of Low-intensity Pulsed Ultrasound Stimulation (LIPUS) for

Promoting Bone Union of Pediatric Lumbar Spondylolysis

BHH F3ED Hideyuki Arima

gk %

Yoshiji Suzuki

VEE &2 Yu Watanabe I —5 ¥ Kazuhumi, Yamasaki
FHE 32?2  Hideyuki Murata Byl 5LV Yukihiro Matsuyama
@ Key words

LIPUS, MEHEsBERE, SHEa

OEE

HA - JEME S BEE progressive stage (23 L C, MR IIBE WL/ IV A 5% (LIPUS) O A &% Ji4s

5L,

F 3 RIE CT & MRI Mg 12 CTHEME 5B IE progressive stage & i2 W L 72 33 Bl 43 HEM. FRAT
IMFEEAT 2 572 1961 27T MRS %2 CH#EE L, BRAIMNMEIC LIPUS Wi 2 OEH L 72 14 61 21 #ES %
LIPUSE (L #) & L7z, BIEAZ6EITLICCT 2L, D295 1S BEICEREE S SN

VVAEY % 12 BE R & I E.

FEA  CHETIZ 27 M 14 #E55 (51.8 %) 12, L AETIE 21 M= b 18 #EF (80.9 %) I H A B3
b7z (p=0.037). BHEGHMIZCHTFIH57.5+18.8 H, LHTFIH67.2+29.0 HTH - 72

(»=0.289).

FhE  EMEEERE progressive stage 2BV, LIPUS ZfH L 72T EHESIZEFTH o 72,

= V-

FE - BRI OBHEDBEAE & 13, BEHE O BIET ZSEE ]
TS B BN TH LY. BEODIDILOMN
T, BRUTOERE EHFICZZ LBEEOHF
BT 3 BERE O 2B T dp - 727 A 43 B AR 13

FENTHLIOIZ, BYRGEEITR ) 2L THRA
ZWFFCE 575, ZOWRBICIIEINEET L. HFEZ N
Oy 77 MLTLED &, BEAANEE 2D REMEAS
HEL. RRELTHREMOSEHESE 2D, Fok, B
T RVIEORESGEINLY. 72, SHED Y A
TN L o TIBEY BT > TOHREFE SN2
WG L H D, Fujii &A% 2004 4E IS U 72 FEHE 5 BESE

H 575 1) BRI R

T 431-3092 TR 1-20-1

Department of Orthopedic Surgery, Hamamatsu University School of Medicine

VNERR DN i AR 2) IR AR IA R

TEL 053-435-2299

Department of Orthopedic Surgery, Kikugawa General Hospital

3) I amkE ) e ) 57— a U F
Department of Rehabilitation, Kikugawa General Hospital

13



BAR&7# VOL.39 NO.3, 2019 274

@ CT ¥ T early stage TlE, IVt v b & HW3E
P TE B A I ILER B I215: 5 11 5 A%, progressive
stage TIXBREIBIR T AV BILET 2 EHNS IGHE
28T Y. 2D 728 progressive stage (2% LTI,
L) BEAE T RES L L) RIGREESUETH 5.
M oSG OBINEE T, KB IBE I OV 2
5% (LIPUS) 2 0EH$ 5 2 L TBEAR & B S LI A4
M B2 L DHBR RO SE THE ShTw b,
Z 2T, bbb BHE OB A G TH 5 R
ME 43 BiEiE progressive stage (2% L C LIPUS B HiG#% %
B L, ZOHEMMEHE L2, AR RN s
L 7B BB 0B A TH 57, Ko B
(&, EBIE A B LAtk & Ik L C LIPUS B G #
DSJEME 3 BERE progressive stage Bl D F A & S 5
NEIDPEMERTHIETH 5.

MR EHE

RERR

AR DB R R X OKE T IATR - 72, R
FEBIIE 2009 445 2017 4F £ T2, HRE CHR & 122
§k L 72 BEMESTBIERE 77— & N— A 22 510 S IR L 72

NEEAE 45 Wi D 25 0T 1 R R T S 120 2 Bk X8, com-
puted tomography (CT), magnetic resonance imaging
(MRD) AL 2 W CH7 e o 72, CTHRER LY, BEHEHE
JE& X 1 @ X 9 |2 early stage, progressive stage,
terminal stage |24 L 72, RWIZETIE, TIN50
T progressive stage D IERFI D & % AT L 72, Progres-
sive stage (&, MRI JE#IH] T2 @FR%IZ B W CTHESR
I high signal change (HSC) (X 2) % ££9 72 & 9 2> CTifd
FOHED X HIZ 2 2Tl EIL L7z, MRICEBT 2
HSC OAETEIE B O IEME S BEIE & Z 2 b N5 70,
HSC 235 T 2 & D % KBFFERT RAHL A A7z
2009 4EA2 5 2011 4F F TIZHER O R INER GRENF B O
ik, RO, BERERE) 21772 o 72 AEH)
% conventional # (C #) & L, 2011 4E X b fRAF IS
LIPUS i % i Fl L 72690 % LIPUS # (L ) & L 7.
ARBFZETIE, LIPUS G D Fl - KA & T4 B
REBEREIH L, FELSE S NEGNC LIPUS iE
WEEAT 2 o 72, 2011 SFLIBE TR Wrig 2> & LIPUS {69 %
Thbihho fERE CRICHAANT. T2, &
2 B LIPUS WG % G L 72 fERI G 2 S T & 7
o T2 REGNE AT ZE 2> & BRot L 72,

1 EMDBEED CT 258
a : early stage ; hairline D &ZH V) .
b : progressive stage ; BRI A B % ¥ 5 P R EESTOBRELIL L L.
c :terminal stage ; AL B 2 ¥\, HBESSICEREEH ).

14



BN VOL.39 NO.3, 2019 275

2 PERHDEI T2 385R&RIC S (T 2 HBIROEEEZL (BXH)

REORIFEETONO—I

TEIRE T EE EERE I B W CERRE R NG
BE 5L T _XTOAR—YEFOT I L ERDOEM %15
RL7z, KRB ST 50D L IdfiEZ
MR L 7-8ktEa vty M&2RF L7z, $XTOBEEIR2
N1 EEARIZEEE L, BREEEE S X B IR T A
&R OIRE 21T 72,

LIPUS B#DaE 7O ha—JL
PERDBAFRIEIIN A2 T LIPUS BTl LIPUS G %
B L 72, LIPUS #2813 H 7 Sigmax #7 7 £ 5 2% %
FH L7z, ZoBE2 o0E ke T s 70—
EREIRAED 20Dy R—F S h. BEITE
BARLE 720, 70— 7 % S BEE OMES 7B O _E o
BICRELEM O N FTRHRIET S, BHEEE DI
60 mW/cm? FE3EE 45 1.5 MHz, 73V 2 J& ¥ % 1 kHz
WCREE L7z LEECIEZWR L ) B8 1 H 20
Sy H LIPUS % BRSS L 7z, LIPUS A B & % i
AL72HO L I3BME L2 L7720 TR L.

BRE OISR & FRlA

FWA LIS 272 0ICZHHLY) 6 AZLICCT %
W L7z, MREMER L~ TR 2R IR EATIC R B
L9 CT O EIT vy, 4 AT A AP I AT A A
DB CorBeit et = MR L 72 Bl 2 B e & W L

72, Mg &H T4 EHO CT s (WZ 25 18 A
RE) I B AR O N VIER 2 BB HE L7z, W
ZThoERE MR LH L TOHMEEmaIRE L
7. CHEE LEECHEIAE, Bl lim 2 sty L7z

BRIR7 ) b F L

TWBEDPE) BB TRM L. F72AR—VIHHE~
BlRCT&ElnEIPIZOVTOLRAEL .

et AR

TRTOKEITTIME = EERFETEL L2, BB
i O#E5E 1L Shapiro-Wilk 7 A b % Fiv7z. 7 v — 71
DFNL 24~ 7 t-test b L < 1& Mann-Whitney 7
WCCEMIE L 72, 2 BRI CO B 7 31) =85 X — & OFfaT
FHABEEOFMICIE, PHRELLET 4y v v —
Fiog & Fiva 720 Rt A PO B p<0.05 & L
72, FEEMEHNTIZ Statistical Package for the Social Scien-
ces (SPSS) software (version 25.0 ; SPSS, Chicago, IL,
USA) # FHW I - /2.

EEER

33 KEW 48 73 BEMERS Z RFA L 72 (32 1). C #1119 B

15



BAR&7 VOL.39 NO.3, 2019 276

®1 EHIBEIIGOEEESR
Euea Conventional LIPUS p value
HE B 33 19 14
i B AE S 5 48 27 21
Age (yr) 14.7+2.2 14.5+2.3 15.1+2.2 0.455
Male sex (%) 75.8 78.9 71.4 0.618
A0S L Al
Pamt ke 11
0.653
T {81 51 8
TEHEMES DO EAL (%)
L2 2.1 3.7 0]
L3 4.2 0 9.5
0.261
L4 33.3 29.6 38.1
L5 60.4 66.7 52.4

2T HER (B 15 61, Zc 4 B, FI94ERE 14.5+2.35%), L
HEIX 14 B 21 M= (55 10 8, Ze 4 %1, FI94E0HE 15.1+
22%)ThHotz. CHEE L BTN, FHIHETFH
HEEI o7z, CRETIE, 196 8 1 42.1 % 25T
E< 11 B 57.8% MBI CTH -7z, —F, L#EET
(&, 14 B 7 61 50.0 % 2SEEIBIT 7 651 50.0 % A3 H
Bl TH - 72 (p=0.653).

P o 72 72Tl C #E Tl B & o Fr il ) 2
B, SHAE®E O AE 9 Bl Th -7, —F, LTI
4% B &R o Fr el 3 61, kHENIE R o K isl 4 Bl TH -
7o RN BT B RHEMA RS E ] o F AR ISR TR A
&7 222 72 (p=0.255). SN Tld, CH#ET L2 A
3.7%, L4729.6%, L57766.7% Th-o72. —J, L
BETL3A9.5%, L45738.1%, L5A752.4% TH Y,
INLDOMFILODMEFHNEEREZIT R, 2
(»=0.261).

FRAEREBREHE (X2

C #ETI 27 S BEMES B 14 HEFS 51.8 % O 4281
xtLC, L#ETIZ 21 s dEde = b 17 #E5 80.9 % & Bl
ENHRSNT (p=0.037). ELIZBHEVRETDH B
xHABRIES % - 7 il oS a3 IcBE LT, CH#
T 26 EE L FEENEONL o7 LAL,
LAETIZ3HIH 261 66.7 % IZHRED A LI,

FRAMM T, CHTIIFIY57.5+18.8 HIZA L
T, LETIZ67.2229.0 HTH Y, Wl Es
7 h o 72 (p=0.289).

CT FHliFF I B 2 B EEE S TR T2 L, 6H
B ClE CHEE LESEATIZIW0.7% L 42.8% TH
BA%, 12 FBE T 48.1% vs. 76.2% (p=0.049) & &
BILBTERAENEL, 18HAOKKETH 51.8%

16

vs. 80.9% (p=0.037) & LEECTHEIZE -7 (K 3).

BERT7 I hHLEBEER

M E LS BV TR BRI, 4] TR S L €
W7z RO DIZ AR =V EINE)G T E o 2IE
BHITMEET 161 2o 72, AW LIPUS I2£E )
JBEEE, i BEREOEREOFEERIIALN
Loz,

=3 =

FEHE 2 BEAE (X F B BRI A U 25 EITTH
5. AR—=IHIRIZZE T 2 I EE OX LRI EHE 5
BERE O 2 VERIBI T dy 27 JIEHE ST HERE O 2B 57
FITH L7012, MINED RMELIT%EH 2 L TR
KW OIEHE D BEE~NOBIT R B 1L 5 2 & AT E 5.
Lo Lz s, #URIEMT bl awve, FAid—
REAIZER T % 7%, EHEIHOSTEE %255 2 L 2W
#el 7 %, WHIOBEHESBE L 5BET ) &0, Fil
BIED LB 7 BUTREVED A U B & DG L & 5112,
Z D702V OBEME S BEE ISR L B RE 2D ST
BEPEETH L. FEM2 O BHE BT 2 M55
FESMEIN A AR, EEo ik, BEEEEC
LB REHTH LY. bhbhofigkTid, Zhbic
MAFRETFH 2B E Lz, SRk b R m il
AT o TWh. Sairyo b 0TIk, /NEE - BF
HAREHME S BEAE 12 B U 2 B A% 64~94 %, FimaH
M%3.2~547 Hr@msLTwa® 2%h, EMo
WY B E AT 70 o THBWA DS N WIEBI AT R
M RS 5 L2 BRT 5. JEMESHERE (28 W HEAR
DOT A — MIEL L0, BGE, FHEEILEE



BARAFVOL.39 NO.3, 2019 277

x2 BREESELEESHME

Conventional LIPUS p value
TEEMES 2L 27 21
FEH 14 17
[EEE e 13 4 0.037
FAE (%) 51.8 80.9
HRAEIH (H) 57.5+18.8 67.2+29.0 0.289

N5, 22T, bIUbMORiaR TIEHERDOEEGFITN
2T, BREAETESESLHNT 2011 4 L Y LIPUS I
RO Z B L 72", LIPUS BRI EIERIZBV
T, T T OEINERRE L Zalto e Ty AH3
» 58 Harrison 51, % < ®WF%E % 612 LIPUS
EPED L) IZEINBEEZITR ) DDA = X L% 3
HLTwaY, oG TIE, LIPUS ¥ 7 5 Vil
WTHEWALF Y 7 F IVICEf s, BN OMBIZELES
L. IS OMIEIEL I AT ML ERIEHES B 5T 2RI
% cyclo-oxygenese-2 D EA # T 5. Z ORI
Lo THBITAREIET 2 LHELTW2Y. bivbh
1, BEEO IS0 FAR O B EG E & ISR & L
72 (BRI E 1.5 MHz, 78V AE¥%% 1kHz, 1 H 20
Sy H B T R B LT, R B
DB TH 5 EHEFA I ZSE ML, LIPUS (% C
HEAT O L U REECHE & R LTI TR S
%728, BEROWMEELEREL T60mW/ em’ % #IR L
729,

bivbiud, EFBEEC LB L72RR, MRIIZ
BT HSC # £k - 72 progressive stage O EHES %’EJ“
*F L C LIPUS #: 80.9 % }:Tiﬁﬂé( ERED 51.8% & K
L TREMFIAEEICEEAEI NI & 2 FiER L 72
(»p=0.037). F7, L ICHEAINETD L0l
BIET 2 PE o 7o B OB G231 L TiE, TERGIHRE:

TIX 28I &5 5 b FREDT %ht&ﬁ‘o 72%%, LIPUS
HCTIE 3B 26066.7% I2EEEDA LI, HHEHNI
5T B B ARG LTRSS 5. S RIE)
BAEBPL L CHEIMEDRD 500 E ) D ERGETT 5 0LEN
H5b.

FRAWREICE L Cix, LIPUS O o4 i CHia

FW A EAETIAON o7z, CT FHEFICBIT 55
WMAEEY TN T 5 L, 6 BB T TIIRERGHREEL
LIPUS T B AR OMAT F A B I L 0o 72,
12 I 5T Tl ERIGHEE & LIPUS BT 48.1 % vs. 76.2
% (p<<0.05) & HEIZ LIPUS HECTHBEENEL 2D,
18 HADIF A TH 51.8% vs. 80.9% & LIPUS HECTHE

2B L o Tz, ZhiE, HSC % - 72 EHE 4 Bl E

*3 CTEHMERFICHEITIERER(%)

CT FFIy Conventional LIPUS p value
6 34 40.7 42.8 0.883
1234 48.1 76.2 0.049
18 34 51.8 80.9 0.037

progressive stage M 7 7> T H B A DE S LR T WIE
B, fEdEHEEER LIPUS #C 3 LAy L 1o Bl A
WELN DD, H;UFE T BEAE progressive stage ® 7% 9T
L FHA DGO U WERFIE, LIPUS WH#EX TR D
Nl T%’%@é\%%i’% L, fRELTI2H, 18 BN
’C“”E"f/*\/fﬁﬁ?ff“%f:@%}‘%) L, [IR7T 7 by A

B LTI, WHEC Al i f e R (LR L,
AR =GO RETH V), BREOH L H
IRT o b1 5 ORI A SN2 7.

AWFZEIZ1E W < D722 Limitation BFET 5. $31
OHIZ, BHMEMEITHL L. 220HIZ, Fr T
4/’575”“&“3& 3D HIZ LIPUS {GE & ZABED

BRIV T IAT Y ARTETETHW RN EDHITH
7}179.

SRIET T A W L, Hilf &2 LIPUS i
WOFMEE GRS 208N H L. F72 CT HRAIZITR
ELWBEEME ) OT, HorHif, HWEhlt TE 5D
VI THELELH L.

F & O
HAHREETH 5 MRI T HSC % £k - 72 JEHE S BEE
progressive stage 2B\ C, LIPUS % ffH L 7-2# Tl
BEAIEIEEFTH ), AIFFEH R L LIPUS iGH OG5
BIRT 2 EMME T FIRERR L 72
X ik

1) Wiltse LL : The etiology of spondylolisthesis. ] Bone
Joint Surg Am, 44 : 539-560, 1962.

17



BAR&7 VOL.39 NO.3, 2019

2)

3)

4)

5)

6)

7)

8)

9)

18

278

Sairyo K et al : Athletes with unilateral spondyloly-
sis are at risk of stress fracture at the contralateral
pedicle and pars interarticularis : a clinical and
biomechanical study. Am ] Sports Med, 33 : 583—
590, 2005.

HEFHTI0 MRLIC X > CTRIIZW L 72 &
JEEAE 3 W o ZE AR S EE. iR R REIE RS, 61 19-22,
2013.

Morita T et al : Lumbar spondylolysis in children
and adolescents. ] Bone Joint Surg Br, 77 : 620-625,
1995.

Fui K et al: Union of defects in the pars
interarticularis of the lumbar spine in children and
adolescents. The radiological outcome after con-
servative treatment. ] Bone Joint Surg Br, 86 : 225-
231, 2004.

Azuma Y et al : Low-intensity pulsed ultrasound
accelerates rat femoral fracture healing by acting on
the various cellular reactions in the fracture callus. J
Bone Miner Res, 16 : 671-680, 2001.

Heckman JD et al : Acceleration of tibial fracture-
healing by non-invasive, low-intensity pulsed ultra-
sound. J Bone Joint Surg Am, 76 : 26-34, 1994.
Kristiansen TK et al : Accelerated healing of distal
radial fractures with the use of specific, low-
intensity ultrasound. A multicenter, prospective,
randomized, double-blind, placebo-controlled study.
J Bone Joint Surg Am, 79 : 961-973, 1997.

Arima H et al : Low-intensity pulsed ultrasound is
effective for progressive-stage lumbar spondyloly-
sis with MRI high-signal change. Eur Spine J, 26 :

10)

11)

12)

13)

14)

15)

16)

17)

3122-3128, 2017.

Sairyo K et al : Conservative treatment of lumbar
spondylolysis in childhood and adolescence : the
radiological signs which predict healing. ] Bone Joint
Surg Br, 91 : 206-209, 2009.

Sakai T et al : Incidence of lumbar spondylolysis in
the general population in Japan based on multidetec-
tor computed tomography scans from two thousand
subjects. Spine ( Phila Pa 1976 ), 34 : 2346-2350,
2009.

Seitsalo S : Operative and conservative treatment
of moderate spondylolisthesis in young patients. J
Bone Joint Surg Br, 72 : 908-913, 1990.

Sairyo K et al : MRI signal changes of the pedicle as
an indicator for early diagnosis of spondylolysis in
children and adolescents : a clinical and biomecha-
nical study. Spine (Phila Pa 1976 ), 31 : 206-211,
2006.

Pilla AA et al : Non-invasive low-intensity pulsed
ultrasound accelerates bone healing in the rabbit. J
Orthop Trauma, 4 : 246-253, 1990.

Harrison A et al: Mode & mechanism of low
intensity pulsed ultrasound (LIPUS) in fracture
repair. Ultrasonics, 70 : 45-52, 2016.

Rutten S et al : Enhancement of bone-healing by
low-intensity pulsed ultrasound : a systematic re-
view. JBJS Rev, 4 : 2016. doi : 10.2106/JBJS. RVW.
0. 00027.

Sakai T et al : conservative treatment for bony
healing in pediatric lumbar spondylolysis. Spine
(Phila Pa 1976), 42 : E716-E720, 2016.



BRAF VOL.39 NO.3, 2019 279

56 44 BRABHAM IR - VEZSFMES [BHIBE - ~100% 28 A 318K~

HEHEHESBEO)NE) F7T—>3 >

—EEREIED S AR—YELERET

Rehabilitation of Early Stage Spondylolysis from Bracing Therapy to

Returning Sports

il WHERL2  Shirou Sugiura HAR EBISY  Yasuchika Aoki

Kili BEAY Takato Oyama it A% v Yuzuru Okamoto

K5 KA Seiji Ohtori TaJll &L Satoru Nishikawa
@ Key words

FEE MM HERE, ) NE) T—Y 3y, ARV

[ 3=

FEHWIEHE D BIE (X A R — V EREED A THREMLERETH L. FHICBHI2 & CT I
L RADBREORA, £ 3EAERETLOE LAREREICCRIFAERE 220 5. L2 Lk
A5 R EFEMMIZ B R RO AR -V BTIZE > THERNIOKT 2. 207204k T
X, BTFOAR—VEEERZ2O S L CELREMBP 25 BHIZA N LA S R WHIFTTO
GEBRIVNE) T aryalifrLTwh, L CEAEEZ#Z, MRI, CT OFBEICZL DG
W, EHRENZ RO SN EBEIN L TAR— YR HRZOS LT AL T4 v 2 )N EY 7 —
TarvrRERHL TV,

Sakai 51, MRI TRIEiZ-E #0125 B IE 2 520 72
i U &I B0 UREMER B L& BRI 2 16T L 7236 0F
TR, CT WM T 100%, #i 93.8%, #17

FEH I IEME B 13 A R — VBRI E O 7 T b A E 11 80% LHMELTWAY, LA LEEA T oML
W B TH B, JRRE LI 0 B B 22 [ B 0 9% 55 B 37 2.5~361 HEHE sncBy, AR—VEFIZLS
D7D T BN O AR — ViEB oW L, SEEAEE)S TEMB O AR — VES T IIZBEREDOET 21 2

FitemoTW5,

EAERE NG, ZOLHERTE, BEOAK— 5

ASiH AR 1) BEEE NS R
T 285-0817 LA KIS 1-14-2 Nishikawa Orthopaedic Clinic
[ NG )T AR 2) TIERFREBEREFI TR IVE

TEL 043-485-3600

Department of Orthopaedic Surgery, Graduate School of Medicine, Chiba
University

3) WTIHEAT 1 H Ity — IR
Department of Orthopaedic Surgery, Eastern Chiba Medical Center

4) TIEERFRFBEEFWIIE AR & E R
Department of General Medical Science, Graduate School of Medicine, Chiba
University

19



BAR&7 VOL.39 NO.3, 2019 280

MRI | | IWBIEIE | MRI
®E o7 | 1 (A) ERE
ZIR—YEILEY NEE EEOILEY A '
aJLtEvk | (BRIBES - AARELUN IS RE)
BHEOLEy MER |
. | wEEE Ry Mty o, FEERE) | BEAE SRR
JAEY @mEs (RNLyF AP RL—Z2o5BE) | BAth —
L | ERE e ——
A=Y | (4 ERBx TREGELHKIL)

X1 BFRH DHEEHIEECHTSI IO M-
BEEREECTLEOEEHDTEMH,PHMEBE 2 REET 5. AERK I BR EEOHEHANA
HoNh5, MIEEAITEDTERER FHHMt BBRREESOEETHEELHOICED
TWL (XEk 2 S WEFE B TEnE).

WBI : weight bearing index (XAEMMEEFF D ZF RM4EF5H5HM), MRI : magnetic resonance imag-
ing, CT : computed tomography

X2 XKEEEFEEH,»SIBETOHOIUNEYTFT—3>
a:JvvIFA IR Ny FEE
BFEMTHEE*ED. WEARBIZIEZIRNOED I AKET, BEAM B4 ICHBESES. TABEN
TI1OMEIETZ(10M X5y K.
b @ KERIUEERFX L v F
FRIOKMEE 2 EH I ¢ -RETFERBANDE, ARREEFHICX FL vy FEI T TV (BOMX3 &Y ).
c I BEFIXNLYF
THRERIBICEB U ZRETEAEANSIWEESDBESICI MLy FEIITTWVWC(EBO#M X3 £y b).
d BEREIISHIX
{MEAGL CHARAET % 90° R S B - IREE TR BB EESH 2174 .

20



EEE RO S U CEAREHIM P25 BEICA L ADS
PO RVHPITORER Y NEY) T— a Y ERifTL
TWwb, ZLCEABEEZ#Z, MRI, CT OFHRIEIC
X 0B, HEENEZEO SN BREICH L TAE—Y
CEBIFEDOS LT ALVT 4 v 7 )N ) F—a v
ZRMLTWS.

FRTIE, UBETOIRE M BERE B E D AR —
VEEHERETOINE ) F— a v G SECIEL .

EEEASEFROUNEYF— 3>

bivbivid, MRI TR HI5EH B 5 BEE & 2k
BCTHAEICEY, IEEEGED L TWGgEZish:
BAIIKT L, R EEEFEOH GERHRE R LEE 15
%) b B LR GEREE D ) B 18 4) @ 2
BEIZA T, 1 i#EHRO MRI, CT HMAR O,
2. THHENLVEE (CT BRASRTICL Y L 7260) 24 Lt
BepET L7z (ISSLS 1) ¥ v ). E@pdz LEE, W
WEE, THRA MLy F o bIciifr L, EshkEEd b B
EWEREE, TR b Ly FICn 2 ReE, TR 5k
b, FEEFES % T L7201, &% MRI, CT H
AL OdRIF I, W b 4B, MRI CF BFIEOMH
%, ZLTCCT CIEBOBEA, WAENA D 5.
SO L L) AT L7 E RO RSN T X
7z.

F G RL, EEE e L 33.3% (5 44),
HEFREDH VB 5.6% (1 %) Tho7-2.

RERERBED»S SBEETOUNEY T3>
C ORI, RIS ERD IIEDTRAF T B 72O

BN VOL.39 NO.3, 2019 281

IR BIEBIN L\, EEREIIIEREFE L eI &

WCEBELTIT RS, HRIENAZ MY 7 A, KERIUSE

5, Wl 7 & O FEOFREACT I HHEERNZ 0 5

BRDBEIMNT 2 L WELTW2Y, ZoZ EhbmEa

Wty NEETTOA ML v F, KGO/ TR

i A A 1 72 o 8 B C o0 55 RO IUHE AR & H 0247 7

9.

A Px v FATAN LY FEEODNLAN) VIO
A+ Ly F) (4 2a)

B. KBRIUSEM; A b Lo 7 (K 2b) lEEm A b Ly 7 (K
2¢)

C. Bl 7 ¥4 1 X (EARD) (X 2d)

KEEARAD,S 3 BRAROBEEHESHBE LTV T4
OB %< 0BG ORI, ML Tw»

L. A L7zA MLy F R L —= 072Nz, &
DR A BT EER T 0 ST AR IREL T»
<Y,

A, AZEIFAY¥—TarybL—=r27(¥3a, b, ¢

B. 2277 v k(X 4a, b)

C. AMFEH) (X 4c, d)

SH WIEHE D BEAE DB 2~3 7 H ORE - FEH
FELSNLD, GHIEREOIRTIER & AL ER
D BHE, AR—vBEFNES ZFIETLE, &
KEEFARAGE S EEY 1l 8 WA 6 BT 5 L3k
HLTWAEY. LA oT, TR rTA—5% b
Ly FINVEHWFADOMFFZImT 27077 4%
FEhiLT\wb (K4, d).

M3 XRaEF1tE—-—Yarbb—=29

a:z7O> b TUw

AIfE & TRERIE ZPRICD &, FHRODPREMERFS LS.

b:#A KTy

AifE & TRRAMAIE 2 RICD E, BMHOPREMLEZFRFSE 3.

c I mEOEVERE

MAUDETRZ MRS € KRB THEROPRMEFRFS LS.

(Xt 2 S WEFHEER (EH)

21



BAR&7 VOL.39 NO.3, 2019 282

K4 REHEHIBHEICH 280 - FBREINL—Z27

a,b: X777y b

[EMOBELRIEZEEZH< D, BERLY HRIICETIEEZ L TW3(20E X3 £y ).
cCIINOdA—%

BHEOPEMEFREBUARETINI X —22ES (15 2/).
d: Ly IV

BHEOBECZHRE L ZRETEHTETE S (15 9H).

(k4 L VEFHE LS CEE)

5 Mobility L —= > % (it - BRI
a: ARy FR—LEBOABEBE b BREEOE S (5 EE).
N S P TR ot Loy d © RO E St (THEEE)).

(3 2 & V) EFEE 215 (Eadh)

22



BN VOL.39 NO.3, 2019 283

K6 Stability kL —=> 7 (FEHE)
a BHOMZERVIEILIICBBEELR /%%, LTHREELIES.

b BHONZERVIEILIICBBREELR-/-%%, LTHEMEI LS.
(Xt 4 S VHFEE B (EmH)

7 Aerobic hL—=27%
a: v LY
EHEZ2E LI tAVWE D ICBA THROBKESMELZ +2(C5 2 HT .
b:RTA KK~ K
BROELICERINIC DRI g 2RZbhr 5, AABHEMELITRD.
(k4 L VEFE 2B (EE)

23



BAR&7# VOL.39 NO.3, 2019 284

MRI, CT OBEREIC AR, ARIERZRD 3
W3R R—VBLERICAGAETILT v 7UNE
F—33>
Sakai 5 (356 F HINEHE 73 BERE G H 2 O FF5EER1X 26.1%
LT AY . BHBER TERIE, AR—VE
WZBWTHMHD, ROKT%2 &7 L T A REMED R
WV, ZOOBBE BB A =2 — % ET, &
F— DR LA AR = BeHIRIC L A HEEEN
95, BT L CAR=YZE&BIFICHIT T AL
FA VI IONE)TF—2 3 Y RBET A, NEITIEHEA
DANLVAZRWISEL T L% HAYE L7 Stability &
Mobility L —=> 7" &L TEEHEMNZAEHLEZ ML —
VT RNEITT A, AR—VOEEERHFTIZT AL
FA w7 UNEY)TF—Ya VAP 1y AR LTWw
5.
A. Mobility b L —=1> 7 (att - BBIE) (X 5a, b, c,
d)
B. Stability kL —=> %7 () (X 6a, b)
C. Aerobic hL—=>27 (X 7a, b)

ZR—YZLERETCOEEELBRTR

Ak & B Y, FEE IS HEE ORI
MRI, CT TOFMRAETHE, HRMEMAFLD Stz
HLEWwoT, EHLIIAR—YRefir3IeTLEH L
HE)VAIDPEELEMET L, FELEIAR-Y K
FERYICHR L Ceefiad s Ecolifz 1y A& L
TW5., O, S E N A b7z B R 1 T
AZa—%7) Y MILGEFR, KRS L CEBIZEEH
IR L Cwb, F72, 22eEFT 5 F Tldl 1 RIEY
BizF =y 7 L, #FORNAE LR UEHOELZ &7

RO O NYE, B A =2 — 2 LEFEHIRICED
Tw5,

24

<

SEEMIEME S BEED ) NE ) 7 — 2 3 VIR, IR
Gb HMHEE L TV LEDND L. PR+

EEOEE 2 RADOH & LEBIAIZY HNE Y 57—
/a/%’:ﬁf;o. BEOGRE, BN & MR L 2R
X, AR=—VEEEREFOSLIZTALT A v 7Y NE
VF—a 2Rt A, AR—VEHIRBRIIEREEC
CLEGHEICEZENNICI 70— LT LENH S
EEZA.

HEBHE

EHEAY, SRR, SETRT

* PG ISR
X 73

1) Sakai T et al : Conservative treatment for bony
healing in pediatric lumbar spondylolysis. Spine,
42 1 E716-E720, 2017.

2) MHSRERIZ D ¢ FEE WAL © R o
7 A A AR VEE, 331 994-998, 2016.

3) PHRME— 1 7T A — MIO AL IS EHERAR IS &
ERTOY vy 747 ALy FIZONT,
Sportsmed, 23 : 2-10, 2011.

4) RS ERIZ 2> - Mobilization & Stabilization |2 & %
IR, BAR—V[EE, 34 :886-890, 2017.

5) EHAHIL 1 AR =87 & — < v AN LB Ui
He. EEAR— Y[, 32:114-119, 2015.



BN VOL.39 NO.3, 2019 285

BU—4 - 701Xy NR=ILF—=LIZHE1S
3 EFEDOEZEST

Injury in the Japanese Professional Basketball Team“B League” : a 3-year Study

EAH %2V  Tomoyuki Asada Nl #52  Hirotaka Mutsuzaki
JbE #H?  Yuji Kitajima
@ Key words

INAZry NR=)v, BY—72, AR—IEE

OEE

BYU—=ZHBOTUNATr v hR—= VT — L DOEEGH 24T > 72O THET S, BAEDB2 Y —
TWHBRT 5 F— 2BV GEE SEMICOA D RE LGELZFEL, BER, WA, 67
B, ARFENCE L OMET L7z, 34ERICoBESS AL 35 fF CTHE S A3 (injury rate ; IR)
(£ 4.38/1,000 PH T& o 7z. ##EH OBEFEAF (EIR) £ 1.20/1,000 PH, A 0% 5543 (GIR)
1% 54.96/1,000PH &, GIR2FEIR £ W AFEIZE D> 72 (p<0.05). BEMMIETRICHRD Z L 22
1(63%) T, 9 b 1113l %) PEMEEETH 72, HEDH B, AMEHHIZ 27 1 (78 %) TREE
LD Z otz IMBED % h TR BEIEHE R B HEDS R C 61, 22%), BETIEL HH
Hi (51, 63%) 124 LTz,

S OBE T, AEFROBESRERNTE L, T T, & CICEEEICE P72, BT
TUNAT v ARV F = 2I12BWT, & ASTPEBEICKH T 2 A OEES IS OB T bk

WHLTEHELAEDLN LN S,
B =T F—LmRELEENE #HHEsh
T U oI TBELHT, 5% —F7OBFEL Vo[ LIZBE RSO

EEZT.
AIFFETIE, B2 —ZICTBRT A F— 21280V THH
F3EMICOA VB L GEERAEL, BER HE

2016 SEHARDBE FINA 7y bR= V) — 7 HH—&
n, HLwrya) =7 L TC[BY =715 E L7,

BfEB Y — 212 Bl-B2-B3® 3 M THEM X, BI-
B2 TIEZNZEN18, B3 TIDY 77 F—L05E L
TWwa, AERD 10O NZ 7y P FR— Vo ALt
FERIZOWT2HHIZEY, SFEFAL VDT —
LHH Y AR SBESTIE T4 SN TRV RN,
bIbNOWR L7 5T, FEY— Xy EYBBESh

W, RO, PR, SUERRRICE L CTRET L7z,
MR L VHE

BEB2Y) —ZICE T A 7aNAry hAR—ILD 1
F— A B RHRIZ 2014~2015 4E 5 2016~2017 4E D 3 4F

HIHE 1) GRS IR B By

T 305-8576 D L AXHARAMR2 TH 1-1

Department of Orthopaedic Surgery, Univerisity of Tsukuba Hospital

FUBR MR IR BRI R 2) FWUIERRFER Y Y —

TEL 029-853-3900

Center for Medical Sciences, Ibaraki Prefectural University of Health Sciences

E-mail kjjk991@gmail.com 3) i W SR AR
Department of Orthopaedic Surgery, Ryugasaki Saiseikai Hospital

25



BAR&7 VOL.39 NO.3, 2019 286

®1 MEEFOFHER, FE, Fi

x2 HMERR

2014-15 2015-16 2016-17 Acute (5M5) 2014-15  2015-16  2016-17 £t
AN (N) 13 9 14 i 1 1
H5 (cm) 185.4 189.1 190.2 EiE 2 3 1 6
k& (kg) 84.7 88 89.6 o 1 6 1 8
W () 26.7 29.2 31.4 B 4 1 5
¥z R 2 2 4
B 1 1 2
i 4 1 1
rR3 BEOPE - AR &Rt 9 15 3 27
Chronic (f£%) 2014-15 2015-16 2016-17 A&t
BaE 2 1 2 5
Ll 1 1 2
54105 P THHL72 (3).
it 0
s 1 1 ERARNT RARS/ S WA YN (3 P S BN kg &
L) 2 3 3 8 T o 72 GREBFE e110). SATRATIZ 22 BiE &

oy — X oy “ELA GEE AL, HERER
(m]ury rate ; IR), EKU Eft/\b Bl 5 5ESE
& (game injury rate ; GIR) BT G ES AR
(exercise injury rate ; EIR) ~E§J L“ﬂ‘ﬁﬂ L7z, fnlE g
FONE, &E, KE FRzEl1IRT. 4F—4
A L CW/ BT RF 36 4T, REDOAD—H
BT L2

RFFEICBIT HHEEDOERILT — 2208 ?%b
L—F— YN Lo TRFERBEEZZZ L, KBS
TEWar > wzboll Lz, BEICIZA [&WH@& W
bWDLIF—N—T2—ATHLBENEGEINDL. SV
%F%%J F—N—2— AL 00%[EE| LT L

CBERFEEO N L —F—IlL o TERTH 2 b
#’L V= A VHNERA T A ANF oy 7 wfT R, v —
AHICEAE LTS DDOHREHHT LT

55 OSSR A HIBRER, FRE R DI TH
PERE S B ER A S L, HATR R LR & L
TETOEHEMN, HEEM, 320852k LA
4 @ % [player hours (LLF PH) | & LCEHE L, HESR
P SBRT 52 T1,000PH H47: 0 @1@%%$$

R L7,

?_r‘“ TOomE B

AR X 1,000
Injury Rate (IR) =5 e o) o & 2t

BEGSL % Mark 5 OHEY L HES OWMEY 2 b &
R L7

1%%@7%&32 £ 1% Mark & 058" % B# (1247 % -
7o, BEONEL LT, 2MIMEIZL 2 3 D% acute in-
jury OME) & L TRFERIIC DT 72 (F£2). L 224t
1 BEHEMEFE D%V D%, chronic injury (EE) & L
THEBNCBES, BA, BTN ORI IZE

\

26

v, p<0.05 zFEEDHY & L7

& &S
HE - HEFNENoORM, BER IRy —X»
Bl 3%4 NZNc
=AU, &Y —-AVAFHIBWT, wihtd GIR

ZEIR X ) b FEICE -7 (p<0.001) (K1), #HE

TIIAMBFEAEENEE LY & %0 - 72 (p<0.001) 25 (X
2), HEIZBWTIIAEELRZI o272 (X 3).

ﬁiiﬁﬂ ITFHE (221, 62%), ZDYHILE
BT - EE (111, 31%) THo72(FK5). ZDORIZHE
RS (6 18, 17 %) &iv7e.

SENAE T A DL E, acute injury WME, 3 2)1% 27 14
(77%) T, 282 b £ < (8 1F, 22%), WIZH#(6
8, 22 %) A3#evr 72, Chronic injury (5, % 3) TIdB
i b % G 14%), 05 b THRMAEIZEL
72bDD% o7 (31, 8%).

£ S

INA vy bR VERNE, AR R AL S
AR=YTHo72h, HEIZBO T L VB R
TLENDLAV YT I FAKR—Y LYY, BESTIES
BOBHIIN LD 72 DIZLETH L.

SR ROLNTIEY — Ay T8, &3 — X435
WENRD GIRAEIR X ) b e, AAETOBERIE
WIS E 2 o720 UL NBA 25 0EVICFIE L 2
WIERTH o7z FENT O — 795 O E L OR
59T H FBEIC GIR 25850 o 72

i @ NCAA (National Collegiate Athletic Associa-
tion) 125 1F 5 6 4 oY TIF EIR & 3.98/1,000
PH, GIR (% 13.79/1,000 PH T, K¥NZA4r v hFE—)b
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x4 FEEEE, HAKE, BFEH, overall IR, GIR, EIR
2014-15 2015-16 2016-17 &7
et A rRE (R 134.383 146.833 192.083 473.3
R R () 2,430 2,308 2,797.5 7.535.5
BEH A 9 15 2 26
M5 7 14 2 23
s 2 1 0 3
BEH (BE) 2 3 4 9
Ay 2 1 1 4
fi == 0 2 3 5
over all IR 4.26 7.32 1.98 4.38
GIR 66.96* 102.12* 10.20* 54.96*
Y45 52.09* 95.35" 10.20" 48.60"
i == 14.88 6.81 0 6.36
EIR 0.84 1.26 1.44 1.20
Ay 0.82 0.43 0.36 0.54
s 0 0.87 1.07 0.66
IR © injury rate (#3%384:5), GIR : game injury rate (BXAHO#;EIEAE), EIR : exercise injury rate

(R D ESE %)

*:p<0.05 GIR & EIR DI, *:p<0.05 4Mj & B o b

EGIR ®EIR
120 *
[
100
*
80
*
60 —
40
*
20 [
0 L
2014-15 2015-16 2016-17 &5t
* : p<0.05

1 GIR & EIR DL

EaRrg e L72EES OHEY T3, over all IR 13 0.81/
1,000PH L bbb NOFER LD K572 Sllbi
bNOGEDOHEDI EL L CEBEEMEZZZ L, 15
MPOBWHEOVIZLDE LTHEY, #E b OB 24
FRXZHZ L TOARWITREEL D), —HTRAETIIEY
K27 & =7 FEMNOT 7k A& R 2 28
DOHLENRTWVWEREIZH D720, BEOWE L EVN T
LDEEZDL. MBEICL > THEEOERLHMOEN
(player hours & athlete exposure®) 5% 541, —HEIZ It
MT&E2b0TIERL, WY RREY RO LLEDND
5.

- RE P ORERTE T HERE L2 b 0k
HHNZ\VA, NBA @ 10 £ OBESHY Tl
71.8%, FTEED 77.1% WAEHIZFEL TV L DK

n5g mfEE
120
.
100 f !
80
+
:
60 [ —
40
-
20
0 |
2014-15 2015-16 2016-17 &5
+: p<0.05
K2 HEICHITIIME  BEORER

L, SUEICBE L2 23% 12 0, BT
FIEO 2 WEEIZHE ISR Z R T WETICH D, bt
DINOFRHER TS R, AR OIMEFEA FRITRE 0
LTHEICEL, —hHTHE - MBI BIT 5
ERERICH L CEIZAON 2> ENY -7 3
FEHOMETIZY, ZLIWMET, KIER LEEOZLL
EALND DI SEMTEBEED S L 4 6l & AT
Holz. INHEIYNRAT Y MR=MIZBWT, AT
VBT AR — b & L TH@EIBkoZE 2y,
FRE N BT RIE R S1@M%Z I L TRk 2
TAU—%HIE L2 AT A ANVTR= %247 >T»
SHZEN D B ReD D 5.

AL B L CI B RIS - BERAY 11 (31 %), &
Kb Eho7 MEHcBWTE, Yy —ICB L5
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oM wiEE

1.2 n.s.
i
1 n.s. n.s.
08 n.s.
m
0.6
04
0.2
0
2014-15 2015-16 2016-17 -~

n.s.: notsignificant difference, B & & T L

M3 MEICHITZIME - BEORERE

EOMCIERBRER R LB - REAL T, —FHTny
FR=VTERBOEHENLVERESNLTNEY, N2
7y RR=IVTIEELDETEI Y Fhy NS T
FOWTHREL TDDDD, A4 Fhy bT v T
HEHEVED L VBHED 7205 hoTnb EEZ S
N5, REHYR—F —RTr—Er 72X 5 R HEER
FHO—EOMEIIESNTVEYY, FETH X T
SOBE,PLO— Y OB EN TV LEAICH D
EESWLETH 5. Grassi & IEBEEIZHEO T2
T2LE2—0anrTY, EEETEHOEE &0RE
EWEOFME AL ) —= v 7E LT TR ) TEREIDT
Wh RBIBIZBWTNRT v FAR— L TO ACL #EO
FEi70 7T AR SN T WSS, AR
QHENL N b, FHICHT HH) A% FEET
GEMEE RN BT, acute injury (WME) TlZigik s
b % (B, 30%), WIZHTHE(6 1, 22%) 23fit \»
72, UL Starkey 5 OHEVIZFIFE LWL DO TH o
72 BES OMEY TIRERSIRLL LAY, KIZE
I, L, CORBEOIMEERIRE L TCwh
V) BTCET, PL—F—Ilk o TRECENMD LT
HMEN, FIEHEDT— 5 OMHDVBLETH 5.
Chronic injury (B&5) (2B L Ci, BIEIAS5 14 (&Ko
14%) £ %< & o7 & ISR O 74 RBI R
W3 E R LD o7 WEHEETE - BEEVEORIRO A
THEM 2T - I s N T o7z, Starkey 5
FEBEDH 6, KRR EEEDE B EHR Ikt T
%o 72 LAREE LTV BYAS, Z 0 % A TR 35 B A
[isEs, JOUNZ7 vy FAR—)VEFIZB VT “silent en-
demic’E R L T 5, BEEIEBEORKELZIZESL
EH L, hTHRBEEEI R D 7L A R I 2
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x5 (BEI
2014-15 2015-16 2016-17 4t

IR 1 4 0 5
SRR 1 1
PR 1 3 4
BWija 1 2 1 4
= 2 2
s 0
i B 0
T 1 1
T 0
T, TR 1 1
Bt - A 1 2 1 4
EEtii 0
i) 2t 1 1 2
e 1 1 2
T 8 10 4 22
g - R E 0
KR 2 2 4
i Bt 2 2 2 6
T 1 1
JERAET - 2 3 6 2 11
At 11 18 6 35

OHBLDE LTHRESN TV BV 720, Sk —
ELRWVEW) BENITH 22, BEEHEICE L Toi
fr R B & R O B & sk LIE Y WL T 2 LA D
5.

KWFEORA L LT, BECHELTF—2HNDOETD
ANEEDLY HL L, MHENR T+ 0 =5 TETWES
CIFEVER, FOROEOEBENRTO T L A KRR
RE BRI EL RIFL TV AW S22k -
TV, 5% —Z7ofHHbIc X ), X kB 2
FH T+ O— O ETEEE LT E v, Z0Ep,
B2 =/ D1 F—LDADFETH 72T, LN
R NFUZIRY) 3 - 72, F 72, RWZEIE 3 41 0 521
FAETHY, BTOAROWMETH-722 800, 5Kk
LA b GO KRB TENN L HENLETH 5.

¥ & 9

HARIZBIZ270) =7 ThbB Y —IHET— 24
B B EST 2T o 72, 2fR0 IR 1 4.38/1,000
PH ¢, EIR {4 1.20/1,000 PH, GIR {& 54.96/1,000 PH
THYRAEIIBILHERPHE L mro7z T/,
SMEDIZ) BEEL DL, AMED L TIEFEML %
THeh o, AR - #4531 %, BB 17 % Th -
Fo. BEFTUNAT y PRV F - AIBWTE, &L
ZHETOTHEBEED ) A7 HE720, Z OB
DEMFLTIIRICH L TRELADNLLEFDH L. K
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Py H—BEADERZRSFELEINDIBED
IR HERRREERE (CXT LT
il double level osteotomy #1774 > 7= 1 5

A Case Report of Performing Bilateral Double Level Osteotomy
on Bilateral Osteoarthritis of Patient Who Is Eager to Play Football Again

I HE%  Hironari Hai

@ Key words
High tibial osteotomy : Distal femoral osteotomy : Double level osteotomy

[ Ea=

Iy H A0SR WAL SN D BREOWMHEE IR EE I L CBIEROKEE T T
N —BEFIEEF S IEEBRIZ 22 B v X 9, LS double level osteotomy (LLF, DLO) %177 -
7o 1Bl fEhE L7z,

H AREIZ AR o e BRI R s AL B (AT T A 65 £, /2 55 mi28, Mifill DLO % 1 45 T4 90
B,/ 90 Lk TEE N

A= B BE 5 T EAH X BRI BT TH @ shearing force DIERIZ L V), #1727 bone formation D&, &
BHEFOEME 2 &2 A U2 WD D 0, WHIEHE CRIE I EM SR E %2 2 & PRI NS AESIC
13 DLO 2 #9252 & CTL D EHMEO LR WM ES T 2WRELD 5.

D37 B IEEBRERL & 72 6 7\ X9 1SRRG & s
D 2H I THEIEEY Y 2477 9 double level osteotomy
(DLO) % fifT L7z 1 Bl & #&BR L 720 THE T 5.

= V- N

PR, SR 2 A AR B 0N HBGEE
2 PE ) 2B ETE SR L, BALIEE ) Y Ayt iE 1l
SNDLEEDPIER TEITWA.

7272, BROFAAIRE TR ORIRS T, KEREE
frd L I3Ied & RSN/ 2 W REMED S Y,
Hg DA CTHIEZAT 2R o 726, FEAFRM BT ER &
7% 5 fElEtED d 5.

Gl Wy —EANOER AR HEINDLEZO
TR e 120 L C, IEF 7T b — BE T fE S

BUWEE - 55 Bk, 2FWE T v A —%AT R 272
25, W OREIRZ CTESYOEMIZHEDL L L) 12k -5
TH MR, LK COREBETHLEIISES
NWTE L 2270 iz B2 U2 <5 L7,

BEAERE © HFRLHTHZ: L.

SRR - & 163.3 cm. 1A 86 kg.

T 442-8561 &)1l /VIEHT 7 23 5 b
S B BERE SR
TEL 0533-86-1111
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+&1 4iTEIAEAE JOA knee score & ROM
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#£ 2 Deformity analysis |Z & 2 fffai, i THOEIE/N

TR L& i IX—2—1&

JOA knee score 65 55 H i ith 1 4
Passive ROM 10/120 ~10/115 mLDFA 90.8 84.8
Ext/Flex mMTPA 84.9 91.6
%MA 11.9% 66.1%

Yast A itk 1 4F
mLDFA 91.8 86.9
mMTPA 85.1 93.3
%MA 8.5% 65.5%

1 WTRIEAME T ek X MK

2 B ROM (4 / & )-h10~120°/-10~115°,
McMurray test pain +/+, HARBERIEFAESBREE
SRR E FEHE (LUF, JOA knee score) 1345 65 2, /&
5 m7Zo7z(F ).

At OB T AR IR X A% (M DI X % Lk
O EFANEE 77 b —PHlZE» S 62.5% ZailiEd 5
720121, BEEEMOBIETIIAETI2.1°, £TI13.6°
DEEEN LI TH o7z, BIROREEN 2 ELT 5 &,
mechanical medial proximal tibial angle( 2L T,
mMPTA) 1345 84.9°, /£8.1°THVY, Etikd, K

HOHRDFEIETIE mMPTA>95° S P SNz (F£2).

[d B @ 43 #T #* & mechanical lateral distal femoral
angle (UL, mLDFA) 34 90.8°, /£91.8°TH 1Y, Xk
BB AL b N ETE % o 72, mMTPA<9° % H
ML L7 A3 70 BB TR & A 3 5N, KRB L
HFOMENBIEE iS85 72012 DLO % 51 L /2.
FilTRKBRE < 5°(5.3mm YIK), K& T7°(8.6mm F
Ky &L, EiZRBEET5.6°4.8mm k), i T8°
(9.6 mm BHA) & LCRIMI L, RAGE TEEOENE
THA S DLO 2 fr L, €0 148124 K2 DLO
% JEAT L 72,

MIRAT A - FATBALERIIC 7 94 A~ by FEHAWT
TR AT O X ARG O @B E Y HHTET»
L0 EMERR L. BENIEAEA & B ATET MRI A 5 F 48
ENFEY, PIEIRE AR Hoop HA8A%HiRE, i L <
Wz BT, B aeilny, AV AR B RE
BELCWw7z(M2). BEEMOFL Y %, MrarErmE %
BHK S & 72 IREE C T IR RE B AS 7 Mg T ke & 0 A4 %
FWELTVWERTIA A by b EHWTHERLZ.

el - R oL TR, Atk 3 AR Rm L L,
PARE, FrRRZEki 2 U<, KO HEM TamE %
AFEL, Mtk 41 HBICEREE o7z Rl T
FARE A 3 HH 2 SO T #iP C2fE T
INEIBRATHIRRZ RF T L, Aiifk 25 H B AZA TRk
Lol

Wi DLO f4 1 4E#&:8 0 ROM (45 /78) 1£-5~130°/

(2 3), mMTPA<95° 4 FEH L7 (E2). WHlFHE T

MO 1 ERREEEO AL T aE X g TlE, WE

WG 2566.1%, EA565.5% %@l LT/ (9 3).
Z =

A OATOK ST X 2 FHERIFALT 2 IKH 7
7 b — B ER & 22 b, BISTTH shear force DI KIC
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X2 mEfiiaET MRI
miEE DARAIEARIZER L Tuwid, SMUIEBR, e ICERE
Bh-ol.

=3 g 1 ERErEMAE JOA knee score & ROM

(RS i I
JOA knee score 90 90
Passive ROM
- -5/135
Ext/Flex 5/130

£V, & 577 bone formation D FFER>, HE)FF O E
Mg & & E L2 THREYS Y. T2, BENL
TKA conversion FEICHEEZ A L2 2 & b FHEI NS,
A IEEEY D it O NI B % FAT L7245 R T
IE, mLDFA XK EWZ & L Tzt omEd
»H27.

il SIS 75 b — BT E & 2 S e o
fof BB | BT TE 12 584697 5 shearing force I2DWTHR
BHRETETVEMCCRHiL 2 25, 87T b—
FARTEANAS 5° DL Cld 3.42 MPa 283 & #Hiis L 7=
U, Segal &Y O L 72 28 M R B S 1) A
7% LA, BEETIE LD A BRI ET T 2 v R E o
MR % BHEg L CAFRTETE © mMPTA>95° & 7 A JEfH]
%, mLDFA K& <, RIBFIZOERIEDOLNS
SEBNZ 3 L TR 12 DLO S KBRE A58 0 4if %
FIRLTW5E, KBRFERED 25 Fr COFY D I35EIE
e AR EE L bt h 72A%, EBRITHIAT L TA
% EKBE OFOFR S Z2&ITHETC &L, AR
S E ST 21T7% ) B, FRE ORI
HIZT7T T4 20 vay FREZAWTHZRL P SBIE
THIEDVEHIITRTH 5.

MEOFEREINEI B O T E L ) LR/ MI~EH) L 72
7%, Z U joint line convergence angle DZALIZ & 5 3
DAR X\, Ogawa 5”1 soft tissue correction % ZJ&
L 7= EHE DWW THE LT3 28, BlkicB v
TUEIEF B ALRR D2 T T 94 2 » MIZE R 5%
B FEICTHET LI IIREETH 5.
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AFEBNI T O FAlr 2 5 1 4FEl & X728 T o
720, SRyl SR EEBRCEBBIHET 2 LE1D
.

oy A —BHA OB & R AL SN D BF OWHIZ
TR RRBERE (20 LT, & 1) AR BHRAY 7 g e i i ek 2 4
9 572012 DLO Z M ZAT 72 - 72 1 B 2 #iedy L 7-.

Mt 1 4R L 72 BUE, WRTOMBIEIIHEL, BiF
BAEBHFHN TV BAY, AkD| St & EBlg L%
Tdhsb.

X ik

1) BEEERIZA 0 KBS RO & B EF > &
# 72 high tibial osteotomy ® FRFE. JOSKAS, 41 :

3)
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939-942, 2016.

Terauchi M et al : Varus inclination of the distal
femur and high tibial osteotomy. ] Bone Joint Surg
Br, 84 : 223-226, 2002.

Nakayama H et al : Large correction in opening
wedge high tibial osteotomy with resultant joint-
line obliquity induces excessive shear stress on the
articular cartilage. Knee Surg Sports Traumatol
Arthrosc, 26 : 1873-1878, 2018.

Segal NA et al : Baseline articular contact stress
levels predict incident symptomatic knee osteoar-
thritis development in the MOST cohort. ] Ortho
Res, 27 1 1562-1568, 2009.

Ogawa H et al : Preoperative varus laxity corre-
lates with overcorrection in medial opening wedge
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ERETA)—=NIRELE
{iEEB perineurial cyst ICX19 3 2 FifiH

Two Cases of Surgically Treated Sacral Perineurial Cyst
of High-school Athlete

THH  fHA-Y Yusuke Nishii Bl 3EEE? Yukihiro Nakagawa
FHH 5EA® Munehito Yoshida

@ Key words
Perineurial cyst : Osteoplastic laminectomy : Athlete

[ E3=i

BT A ) — M IZESSE L 72 perineurial cyst 120F L CHRIBWM 21T o7z 2 B2 B L7z, 261k
SRR RS, RERE 2 BWIC Tl 217 7% - 72, JEMEYED perineurial cyst 1283 4 F
MR e LCIE S S FRMEDND D05, W F LREL S NEHEIE v, RER TS EIE O
WHEEERIZFE L TB Y, EEERE 5 d B ORBH R EENE TN/ 720, BIERNHESY)
a7, BT CEEORIMMN 21T 72, RMEIHEDTEAIT R, MEOFBIZRIFT
AR=Y OIGE RN TE, BYRGZOETT A — MO L TCEIZBHES YT
OFEERBN I THHZGEELEDO 1 2EEZOENL.

U oI fE il

Perineurial cyst (3l #ICIHFIET 505, £ <L DgG4E EF1 16/, Zit
FESEFEETEAIER SN LY. Ly LIRIEEE IR FF R
D & 5 FEMENE D perineurial cyst ICBWT, FDiEE HREE - B LATR. 60 ARIE Y ¥y ¥ 2O
B S hTwian?, HEx HE L7z EEAZ# L, MRI CAEHEEE

AelEl, ERET A — MIISE L 72 EBEE oIS F NICEER OISR 2 1855 S 7z, NSAIDs 03k, %
perineurial cyst (28 L TRIGM & 1T 7\ AR — 185 R OBRAIREE 3 AR REIT S N72h%, SERATTL
BRI 2B EFR L 2O THET 5. Y, KIFOMWA, EEFRENLOAETS LI

o l2lz 0 BB L o 7z,
BEAERE - ez L.

PG 1) AR BRI EE

T 646-8588 AT HTHENT 46-70 Department of Orthopaedic Surgery, Kinan Hospital

R SRS A e 2) FIRILE SRR R AL BE M 7 v 8 —

TEL 0739-22-5000 Wakayama Medical University Kihoku Hospital, Spine Care Center

3) MAEEIIVENE
Sumiya Orthopaedic Hospital
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1 MBI 4FET MRI
a:T1 &RIREE, b: T2 RIRER, c: T2 KFH

X3 fEBI1 i 2 £ MRI T2 #581&

WFZHET L © Valsalva 8 CHE 3 5 LB % 32
D7z THOBHIMNTIZFRD T, KRS, ZRE b
Do 7z, EEFRREE S A S R E LR 7
o7z,

M%7 /L 0 MRI 2 C S2 @A iR T1 5hal
RCEMERE, T2 sl CREEOMERER & MEDRF
FEAEET S 3cm KOMEONERZ 2872 (1K 1).

WM YR T O BERFORMERELE 2TV
e, 2n AREEREBEIE L7270, EROMEL RO
e, FIMEOFHE L o7z,

T AE B TR HE S Y BRIT 2 17 2 WEE oY) R %
1% -7z, SI~S3 2, CIEFHERYZ < bz, E
wHIBERER L7 S2HES LA F 2 IS CUIEEL, B
TR HES IR L 72, REEEAL 2 R 3 5 &/ S2 pfikE
AU 2 & AR ENZAY 3em KOEE > MR TS 72
(B 2). FefEREzetEmRE TR E T2, T
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M2 fEF1 HiPhEE
Z S2 MIERIR D IRER A 5 ZRIEMIICK 3X2cem
RKOEEEBD(1).

X4 fEfFI2 iET MRI
a:T1 RIRET, b: T2 KIKET, c: T2 KFH

A, RLFEERIR 2 5 O\ EMHIEBEMN ZE=5 ) ~
7L 7 3 b B AR A ERR L 7otk #EME A 0] IS
Yk L7z BRI E 74 7)) U2 FeE L 7214,
S2 HEB 2 5EM LABRICTRES L 72,

WA - PRI O T AR U % ik, B
RCEBI B 2 7 L7z, O Y ¥ 2o R
RO ol itk 3» H CTEIGEENICHIRZ <R L,
itk 2 FE OB T THE LSO Ty, MRI T EE
MWEEIYREIN T LDOD MR TE S (K 3).

EM2 15, B

EFR ARl

BUWEE © ®IEEATIE. 27 HHT & 0 F517% L
HBIL7:, A2 AT HEALN LW IZORER
2 L7282 A, MRI TG EEAEE NI BRI A
(R (WAL SR 2L i G Ry
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MBI R fel i DB 2 7led 72, R,
TR TIZRD o 72,

AT L - MRI _ECAIE FAEE N 0 S2 HZ1220 mm
KRAEE ORI O T1 KRGS T2 w5 % CHHE R & 7
FORTEAE 2T TR (X 4) &3O 7.

WS taftd AN 7 T Y 7 21Tk o728 T AE
ROFEW 2YERIIREO SN zns, 1 EBAEE TR
L7z, BHoBEEm e BT mZ I hiz720
TR D 81 & T2 o 72,

FAT - ANE BT S UIRR Z AT L, AU 2 AT
RWTIBEIA, LRI 2> 5 OBEHTHEIEMN 2 € =

: \ : 2

5 fEfl2 WHPEE
% S2 DIKER & V) S2 MR IR B A DRI EHFE
BB L, #15mm F2E D ballooning L 7= &ED
ETEZBD ().

e
15@

7 fEMI2 WE2FCT

)T Lo EEOYR TR o7z, SIHES & S2
HES I A BRI Y L e A iR L /- (U 5). #
JERE RSN LoD, WEIRED 5 2 iERR L 2 Db)
SEIPH 2 e L7, MBS OGRS £ MERE LT I
FEEEZ YR L2, AR E 7140 7)) Uil = B
L72%, BEERORHSE VWS L2 R LL-0L, B
MY L 7248 2 0B L Al T L7z, it 3 AR IE
JEAEAI L, FESMH I GBI L T E o 7275,
itk 37 HTHIRZR K AR—=U 24T 2 AIRETH -
72 Witk 24EORF S THIEED T (X 6), FHAb%
L TwWz(17).

S1, S2HBEISEMEI B (1) BB EZIRETEBSINL TV,
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Perineurial cyst (& 1938 4 Tarlov (2 & U #) & T sy
XN, Tarlov cyst & bR TW2Y.

B AR 2 S ANEET 2 22 C ORI & fE O B2k S
n, F v 7N T HROREREEE I L DA LS B
FEMMRZETH 5Y. Valsalva THIZ & 2 BERIE D 15
WL VIERIIEST 22 H 0, MoLEmdit 2
TAHRELOEBICEHTH 55, BENICEABEL
VSRS T A — M2 & o TIIERR IS O ES T &
ND. AEEHICITEL, £ < ORAITIHEREICRE L
BRSNS, L LIEEMESCIZIZIZTEBIERE LS
WL, BtEREESLEREEREEEOMMERE 25
DD LY. — IR, W L ORAEE
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BT 7 ) v ¥ 7 LA R b, Guo HIFE
FETCOEFEBEOfFLE 7 1 7)) YEIOFIE) R bR
DEIFT, BEIBIS AP @G L TnsY. &K

BRA5 VOL.39 NO.3, 2019 297

FEFI TIIEEMMED S WEFEEIZHIEL THB Y, FEHO
SR & b R OBIGH G RP R E NI 720, &
TERHES I & 47 20, THE N CTREE O LAl & 47
o7z, BMAAMEIXRRD T, MAEIL R TA
K=V IR RIT N TEL. TIEEMBEOER
HGOLREMTH L. LRSI T 5 HE 1 E8I L 15
DS, SHRLBREROAEI T -3 RELERD.
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W BEEEA OFEE D 72912 TL-Rapid Struts TV ~ 7'[fd]
T oONEEBREEHTICRE L. BEdrmhses
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B X AT Y —F oEEIE 2w, CT T
ARG D step off (—EC 1.5 mm D72, 72 MRI
TIIRE OB % <, HiE B O E 13—
FEHLLKE THOMMEREEZZDLEOATH S
(1 4).

S a8 — VEIEIB BT BT 2 I O LAY E
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Features of Ultrasound Findings in Thoracic Outlet Syndrome
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WiRIZBT 5 USHrAZ KT 52 & QRFHERET & TOS FHlifl To US friA oz 177
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HSRELTBYY, AkTLoTErVWRATHL I &
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XHRIE 2016 4E 1 H 25 0 1 4FE BN T 85— E
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BB NG ES S K~ — 7 ICHREENR 2nd part # K& (CHEH T
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REFEBOMERTH -7z, LaL, WEERMBRICEBIT 58
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9 TIE US 12 X 2 4aT ISD EHIME & AR EE T T o
SHEE & HB L 7R, RP=0.58 L BWESREIRL
722 & &) US ToISD FHINLEEM O™ WAL TH
HZERFAHLTWA. ISD OFHINZE L TldAkTo
FHAL - S Db N OHEDATH Y, ik E v 7z
ISD 7 ] T &, Dahlstrom 5@ 2% F # 10.7 mm
(0~21.0mm ), Savgaonkar 5 7% F # 9.0 mm
(0~22.5mm) L HiE L TWAB. KRIFFEIZBIT AT
DOFHAFERTIZFE10.2£3.0mm TH V), iEzZ Hwv
TATIRgE £ 13 IE—E L Tz, —J7, TOS Fili#En

ISD i£5.6+1.8mm &/MELTEY, TOSHERE D
MR RIES 5. & 512, ISD OAMEAE KRB D
KW b D0 ED a2 TS 72012, il & IRl %
el U 7G5, WEE 122 RIEFRO 0 > 72, Dahlstrom
51913k % v 7288 T ISD ISR ER NI X 5
EA oz b LTBY, bILbNOREE LT
%. 1SD OFHINEHET - R R D& — Mg 1k T ET
MLTnwBrZ &L, ISDOF/MEIE ML —=2 712 &
LZHIERTIER LSRN DOTHL EbItbili®E z
TWwh, bPL—= U 272X 2K D 2 L Balto-
poulos 5P A LCTH Y, # - PR OEADEHE
=M OMEIZES- L Twb R TWwa, £/, B
K L7200 - a5 O UIEET© TOS ERASEM L, R
A=V RV TH o EIE L TR, ®WELREE
RO b L— =2 702 X B BIERIEEHE = A5k ME
DO—HWTHY, TOSHERIIEICHG L TWELEEZ S
s, LbEXY, ISD oF/Mbid it %% RO R\
Fe RN OG-8 <, RHATHEEO LR ILEBE 2 b
L=V IO T D 2 S BREROEGH
W EDMELR S NS, DIvb Ol NS 6
b, ISD Os/ME & BB OB A % 52 2 FEB] R
ISD (AW 2 S BIb & 3R R B O R IRK % 520 % FEB]
REEBRBLTBNY, TOS MIEIEICIFE KM 24 ISD
OFAMEIZINZ, WEZR ML —= 2 72X AR O
ERABEG L CTnwd EbitbdEz TS, E5IZ,
US At BWTIE, ISD OFHM 21T TlE R L E—hE
FORERMEROME D LETH Y, Savgaonkar 5
(R - A A S BRI L SRR T B B R/ NEHA G A
10.4% 77k SR HFAHEL L HIELTWA. bhtb
AU R PSR ST L C ISD %% 10 mm DL & 2 ERIIZ B
WCHRAFHAFDIEAE S 5 & TR AR %

45



BAR&7 VOL.39 NO.3, 2019 306

PENTWTHEBIZREEBR L CTB Y, 8
MEROERIIMO CTHETH L LEZ 5.

Ll O 4B R AR R Cld DASH sm O B A G =
IARTF L, 87% OMERTHATORY ¥ a Y ITEIFRE
Thotz, MEREE L THETELERTH S &K
2, SRIOMGILE—EUERE L ORAmHIEIC LY
FERFER & RO 722 & X0, RIS KO8 A AT E

(ZIDSE TR & B 5 = AR L T e 2 E3E
2AOoNA. XoT, RifET ?rﬁ)ﬂfi US HAsfs R 135
HREFIZBIT A TOS O A L A TBY, KiFst
FERICED L USHMAEOERITEVWEEZOLNS.

KIFFED R FUL BT EET- O A OBET TH 5720, o
AR=Y R~ TOS BEDIFHIIAH R L TH
5. SRIIEER, FREEILTRESLEE Bbh
5.

— g b FER

FERETF O TOS BHIZBI 5 US K RO %
FAT L7z, fRERE L, TOS Tk Cl3gig =L
RO MBI 2nd part o U 5 K ML H EE (PSV) 13

ABER fi, SRZEEMTHEIET L2, #BAmH=FA

Ji< D [ BB (ISD) 1& TOS F+Afi#F 5.6 mm, fEH & 10.2

mm & H I TOS FMEEIKNTH 72, £72, itk
3# ATIEPSVIdSE L, H—MhE &ui - A E; O

FELRUROMRTEZ L XD, WRiFiiE L ToEsE

bEv, ABFZED TOS FAii#E L TOS FER 2 520 7w
EREO US MAFER1E, TOS #7200 US k%
17%9 ) A THEHTH .

X 73

1) HEEZED  FRGBEL T o CHEREFOWD
WD 2 B 50 TIRE B B D B IR R & WG . TR
i, 38 :981-985, 2014.

2) HELZ13D  BEGEF O CHEBEREIC T 5
F kL BE—HEA TR o/ HEICEE LT
—. JEP8EN, 39 : 777-782, 2015.

3) Rikd—1T2 + BEETF O CHE B O R &
Mtz R OMREr. A RSRE, 311 34-40, 2011.

4) BRBNID A ==y FAR—- Y RFOEH
BT B I TEBERE OB S- L iGH G . B
i, 37 :1167-1171, 2013.

5) Roos DB : New concepts of thoracic outlet syn-
drome that explain etiology, symptoms, diagnosis,
and treatment. Vasc Surg, 13 : 313-321, 1979.

46

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

FREREHE  HBE O AR —V BEE in [0

FEBE—HLoO7 7u—F— [, HE : 215-221,
2011.
PRI - BRI EBERE I B 5 Bt

BloonT, B ShL, 31 277-279, 1982.
FE#EII  $E TEIIRIC B 5 MR#ENEOF
FEME & BB — B UIBRANT R 2 O it LS BT 5
TR, BEAREEE, 37 0 53-58, 2017.

HEZITA - WEH CHEREREZ W O 720 O FH ;=
S JEC 20 P R0 0> 2 2 1k & P IR P R O T
R EAT R SRR R & o lti—. A RERE, 38
51-56, 2018.

LR Z A - B CHERRE 2 29 5 BrEkE

Bl 5 FMAHER O FRIR(E. & ARERE 38137
141, 2018.
Ide J et al : Compression and stretching of the

brachial plexus in thoracic outlet syndrome : cor-
relation between neuroradiographic findings and
symptoms and signs produced by provocation
maneuvers. ] Hand Surg Br, 28 : 218-223, 2003.
Adson AW : Surgical treatment for symptoms
produced by cervical ribs and the scalenus anticus
muscles. Surg Gynecol Obstet, 85 : 687-700, 1947.
Wright I : The neurovascular syndrome produced
by hyperabduction of the arms. Am Heart J, 29 : 1-
19, 1945.

Seroyer ST et al : Shoulder pain in the overhead
throwing athlete. Sports Health, 1 : 108-120, 2009.
Koga R et al :
involvement of the tendon of the latissimus dorsi.
Orthopedics, 20 : 1-3, 2017.

Dahlstrom KA et al :
inter-scalene triangle and the costoclavicular space

Quadrilateral space syndrome with

Descriptive anatomy of the

and their relationship to thoracic outlet syn-
drome : a study of 60 cadavers. ] Manipulative
Physiol Ther, 35 : 396-401, 2012.

Wadhwani R et al:
sonography in 5 patients with thoracic outlet
syndrome. J Ultrasound Med, 20 : 795-801, 2001.
Atasoy E : Thoracic outlet syndrome : anatomy .
Hand Clin, 20 : 7-14, 2004.

Savgaonkar MG et al :

Color doppler and duplex

Anatomy of inter—scalene
triangle and its role in thoracic outlet syndrome. J
Anat Soc India, 55 : 52-55, 2006.

Baltopoulos P et al : Exercise-induced scalenus
syndrome. Am J Sports Med, 36 : 369-374, 2008.



BRAF VOL.39 NO.3, 2019 307

BFEKIEFICHE LI EBERETHEIES
Osteochondral Lesion of the Tibial Plafond :
a Report of Two Cases of Baseball Pitcher
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FLLTEFLT.

fEDGI 2
16 7%, Sk 14EE). BPEREE 4 48, A& UG
'/, L, ®&F.

" \ 5 ¢ AL B
X1 fEBI1 CT1%(a: BikE, b : KIRER) e e, s S
REKEL NS EEE 520 /-, HIREE - WM MR Y BE L7, Bk
TERTHEIE & L THERATL I L BRHE - 7212 1280H

M2 fEFI1 MRER@@: BIKE b @ KIKER)
BEEXRERARAIC T1 BFHKR TEESD 12X8mm KOBHERE 580 7.

3 EBI1 FHRFRR
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BUE @ 508 - TEIRIZRED b o 72, RBEIR NN
JESf & RRd 72, /o BB RE T2 i & T Bl e 2
o7 (HERESNG 45°, /£ 20°). ERHEMET 2 b
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TR, - RS T — Ry MIROBRE 4B 4 Bk
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L L7z

it i - ATtk 6 A PTB 22 B 225 L 72 vk
67 7 H 2 & B BRERE 1 A8)G L7228, 2 BIETRE AR L
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g RAEH % 720, BEHRIC X 2B Th o

o

N
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Ho7(p<0.05). ZOMO W ETE B IR oA L B
WA Ao 7z,

BEREBATEIRR EOREMICHTIHEEES S UEE
B OFER

B OF T 2 K MWEHBOS v b4 7fE%2 %K 3
2, BERMNTOMREX21RY. BHEAT 286
&, FEFERMH HBD 2°9.0cm ML EOEF 125 4D H &
48 4 (38%) TH V), 9.0cm HKiiif DETF 63 %4 14 %4
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(22%) & ILEC L, HEICHEBE Z 2 -7 (p<0.05). F
72, %I HBD A% —1.0 cm 2R 08T Tl 53 441 28
%4(53%)TH Y, —1.0cm ML ED 135 % rh 34 %
(25%) Ll L, BRI %5572 (p<0.01). [H
a2, Bm %A T A8 46108, JEIRERM SLR 2% 65° A
TIE 124 %4 49 % (40%) TH V), 65° Ll L 64 &
13%(20%) & L, AREICER®EZ 2o 72 (p<
0.05). & 512, JEHERM HIR 2% 20° i Tl 38 &4
194 50%) TH Y, 20° Lo 150 &+ 43 %4 (29 %) &
L, BAEIEREE o7 (p<0.05). Z Dol
SEIH B & B s % D2 o 72,

ZEOVAT A v 7 BRI OMREE LIRS, *
7% HBD 25 —1.0 cm #Kiii (4 v X 3.64, 95 % {5
X1 1.82~7.26, p<<0.01), FEFZIRM SLR A% 65° A iifs
(v X 2.87,95% fEFEIX ] 1.36~6.02, p<0.05),
B X O BRI HIR A% 20° £ (£ v X 2.12,95% 17
HEIX M 0.98~4.57, p<<0.05) (LM% & B L7z, e
BRI HBD (3055 & HHRA A 72 20 72,

x®1 HATEBDHER

HBD (cm) SLR (°) HIR (°) HER (°)
P Bk 9.9%+4.1 59.7+9.2 27.5+10.8 54.3+10.7
R ERA 10.6%4.3 59.4+9.1 28.5+12.1 54.4+11.3
ol 2 -0.7%2.0 0.3%6.5 -1.0+ 9.2 -0.1+ 8.4

x2 BRHVECERLT ULBEOSETEEREE DR

JEfed ) B (n=62) e 7 LB (n=126) p i
HBD (cm)
FRER 10.2%3.9 9.8+4.2 0.48
JEREERA 11.4+4.2 10.2+4.3 0.07
o7 -1.2%2.0 -0.4+2.0 <0.01
SLR (°)
TR 59.0+8.6 60.0%9.4 0.41
JEREEk A 57.4+8.7 60.4+9.2 <0.05
ol 1.5%7.7 -0.4%5.7 0.17
HIR (°)
Bk 256+ 9.5 28.4+11.3 0.12
JEPEERA 26.0+11.5 29.8+12.2 <0.05
o 7 -0.3+ 8.9 -1.4+9.4 0.63
HER (°)
FeER M 54.2%10.7 54.4%10.8 0.83
JEREER A 54.3+11.2 54.4%11.4 0.82
ol -0.1%7.8 0.0+8.7 0.97

Mann-Whitney U 7 A b
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R3 BEREOAERICHTIZAUERBEDL Y M+ T1E
#y b FTE R JRRE AUC 95 % fEHEIX p i
HBD (cm)
FER 7.5 0.302 0.758 0.532 0.44~0.62 0.24
JEFE R 9.0 0.389 0.774 0.582 0.50~0.67 <0.05
*E -1.5 0.802 0.452 0.638 0.55~0.72 <0.01
SLR ()
PEERA 55 0.587 0.516 0.536 0.45~0.62 0.21
IR 60 0.405 0.790 0.594 0.51~0.68 <0.05
PaxlIEs 5 0.722 0.355 0.559 0.48~0.64 0.08
HIR ()
PR 25 0.524 0.581 0.570 0.48~0.66 0.06
e e 15 0.849 0.306 0.588 0.50~0.68 <0.05
R -5 0.238 0.823 0.522 0.44~0.61 0.31
HER (°)
PEERA 55 0.413 0.661 0.510 0.42~0.60 0.41
TR 55 0.413 0.645 0.510 0.42~0.60 0.41
poRilpe -10 0.087 0.952 0.502 0.42~0.59 0.48
AUC : it T i
O Ewsy [ EmsL
HBD SLR
(#) . - (4) x
16" A 1
120 120
80 80
40 40
o L135%| ioses [38%] 12006 [53%| [25%|  |[38%] [29%] [40%] loosi (5o [31%
75cms <7.5cm 90cms <90cm <—10 =103 <60° 60°s <65° 65°s 50°s <5.0°
(n=135) (n=53) (n=125) (n=63) (n=53) (n=135) (n=84) (n=104)(n=124) (n=64) (n=57) (n=131)
SR A FEIEER M xEE R E FEHEERE Fogliih
HIR i3 HER
(&) [ﬁ'
160 160
120 120
80 80
“ 29% 4%
o L37T%| [29% Een 3% 290 36%| [z595] [35%| [30%] [a4sd |23%
<3ﬁn 30“5 <20¢ 2005 <ﬂn ﬂns <GD° GDGS <60° BGOS <_5° _505
(n=97) (n=91) (n=38) (n=150) (n=73) (n=115) (n=115) (n=73) (n=114) (n=74) (n=35) (n=153)
bitao 3l FEFRER{A = 1258 @I e R HEE

*:p<0.05 *™:p<001

2 BROESCRAERE &OBEF
HBD : }ZEkBE®E, SLR: TRMEEELAE, HIR: KESALErE%, HER : REIETS M el Ehisk
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x4 BEREBEEEOZHMEEOEERICEIZZEAI T ¢ v 7EIERASH

+ v Xl 95 % 1R HEIX p 1l
FE4%ERM HBD 9.0 cm ML B 1.39 0.65~2.98 0.39
Xl HBD -1.0 cm il 3.64 1.82~7.26 <0.01
P ERM SLR 65° Kt 2.87 1.36~6.02 <0.05
IEAZERM HIR 200 il 2.12 0.98~4.57 <0.05

£ =

AWFzeCix, JEHEEME HBD %k HBD & b &
1.0cm ML E DS %8 TF, IEFRIRM SLR A 65° A
OEFIN AT 5 EFHNE 0o 72, HBD (AR
GG, SLRIINAZ N v 7 2D Fdkik & B LT
VB ERE SN T VRS L2 T FERIENC
AIEF BRI O KR IY B O F F DT LT v %
F, BLXOIEHRFEMONL A N ¥ 7 ADFHFEIEDME
TLTWEEFIIERNL N2 EAVRE SN2, Sairyo
SWIE, NAR MY v T ADFRME T IS0 i H]
PREBEE L T\ 5 &R _TWw5. Kageyama 5%, &
IR VBRI T L RFER B T ORIKENEICB T 2
TR & RO RE) AT I BT, RO R EE,
foot contact BEIZFERMI~NIR K L 2 V), D%, FEdEK
Al ~ElGE L, ball release ®BEIZIEFLER~ D AIFED R K
EBbERE LTS, L72h o T, foot contact B2
5 ball release FFCl, JESRERM O T ASRIGED #h & 7
5720, FERFRMONL A ) ¥ 7 ZADBHRKMEOET
W LY, REDHRIEALCHEES %720, TEREAISE
FTHDTIE RSNz —F, KERIUGET & 2
IHORREEBIZOWTIE, AL IS WA, KERIUTH
B OFHFRIKRIED T > INT » AR DFIEER & 7% o C
WLOTIE Rnh LRSI, BFEOMIFIZ OV
SHROMERETD 5.

REFFECIE, FEFERM HIR 25 20° i 0038 T 12 JE g
A% 7o 72, Shimamura 513 K28 B T 0 [l B 5
&M — B ORI BT, BRI R BERIR & R0
T 5 72O\ E TN OBEE 2T % K AT T REMEA S D &
HRARTW 5. Kageyama 513, foot contact M2 I
RO ETERE T Cld 45.4°, KRFEAETEHRET
TIE AR5 I ARHEL 7z e Hi5 L TWwWh, Lzds> T,
FERLERM HIR A% 20° K & AKTF L7234, RIENIHE
HCHEEEIZRIGES %720, BEARET 5O TE RV
LHEER S T

FHELYUFESTLHELE LT, NAAN) TR
LTV vy 7 A7 2Ly FE 0 RRPUGE
LIS BIsERfE 2 b Loy 7Y 2 L C BRI e il B

R LTIE, BEBIEIEER P Loy FORHE SRTW

L. Lo T, WERERFIZBU A OTFEIRRE L

TINSDA MLy F 2775\, FERERME O BB % h

b L72FBMMEOME: - PRI THE EEZ LN

7o BWIFEOBRFE LT, MEZIE1T2 > TWwWing

O, BROFREEZHS 2 TIE%R {, BROREADRE

FEICOWTHMAEL TV, F72, I EEE &

bEEDH LA, RTINS X B EEICow

THE Lol IhbiE, SBOMETHE. &5

12, ARWFZEIZ BV CHESE & BB ET O FE KT & D[RR

MRIARHTH Y, RIS RHESLETH S,

& 7

1. 2014 4E2> 5 2016 4F > 3 4ER, 11U w5 5k it B
MEML72Y — X VR THROBE IS L 7S e
RS T 188 %4 D T & e RAET o FeiktE & O BEE L2
DWCHHIG - 34T L7z,

2. WA AT 58T 624 (33% Thore.

3. ZEUIV AT 4 v 7 ARSI OKFE, HElZE HBD
—1.0cm #imi (4 v Xt 3.64), FEFERM SLR 65°
i (v A 2.87), B X OIEHKERA HIR 20° i
(F v X 2.12) 1285 & B#E L Tz,

el 3

AR SL DI B 720, I RAE AR O 1
Progsast, REEIRIRBE O mIEEASEA, B XU
EREARE LR OmBRELAEICTH TS T L.
JECHEALE L BTy

X 73

1) HUILFEEE2 - SR EGETIC B 2 PR ALE & 4
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20 : 480486, 2012.

2) FFEENED BT = EF O BB
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Two Cases with Stress Fracture of the Ulnar Styloid Process, One in Non

Union, One in Malunion

5] J&Z7 Y Nobutoshi Seki T2 BFED Mitsuho Chiba
BH  #—2  Yoichi Shimada
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Stress fracture @ Ulnar styloid process : Sports
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Limitation of Hip Internal Rotation Involves with
Shoulder and/or Elbow Pain Among Youth Baseball Players
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Youth baseball players : Shoulder and elbow pain : Limitation of hip internal rotation

@ Abstract

Background : The purpose of this study was to reveal the relationship between shoulder and
elbow pain and limitation of hip internal rotation among youth baseball players.

Subjects and Methods : Range of internal rotation of both hip joints with a cutoff level of 45° and
its relationship with shoulder and/or elbow pain among three-hundred and sixty elementary and
junior high school baseball players were statistically analyzed.

Results : Shoulder and/or elbow pain was observed in 133 players (37 %). Limitation of hip
internal rotation was observed in 50 % of the players with shoulder and/or elbow pain while 39 %
among the players without shoulder or elbow pain for the throwing side, which was statistically
significant. For the non-throwing side, it was 53 % and 33 %, respectively, which was also statistically
significant.

Conclusion : Significant correlation was observed between shoulder and/or elbow pain and
limitation of hip internal rotation among youth baseball players.

which the energy generated from the lower extremity

Introduction through the trunk to the upper extremity is translated
seamlessly with coordination of complex body
Throwing motion is achieved through kinetic chain, movements' % Therefore, it can also be interpreted that
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pitching has a deep relationship with timing of various
body motions to properly coordinate, such as hip
rotation, trunk rotation, and shoulder external rotation.
To prevent and minimize the risk of throwing injuries,
proper mechanics of throwing is thought to be
important%ﬁ). Lack of flexibility has been reported to be
related to a decrease in performance and an increase in
injuriesﬁ, and reduced joint range of motion results in
musculoskeletal adaptations that decreases the efficien-
cy of force production, which may increase the injury to
the muscles or to other soft tissues”. Although many
past reports focused on biomechanics of the shoulder and
elbow during pitching9>, pitching is a complex motion
involving the entire body from the foot to the tip of the
fingers. Thus, physical assesment and evaluation of not
just the upper extremity but also the lower extremity
and the trunk must be paid attention.

It is known that hip joint plays an important role
during pitching to transfer the energy and to stabilize
the lower extremity and the trunk® ®'”. Forces occuring
at the shoulder or elbow may be greater if limited range
of motion in joints distant from the shoulder or elbow is
presentz‘g’m. Decreased strength caused by limitation
will be compensated by increased force at the shoulder
or elbow. Scher et al. reported in 2010 that non-pitchers
with a history of shoulder injury displayed decreased
range of hip internal rotation in the non-throwing side
compared to the throwing side'?. Also, Saito et al.
reported that in adolescent baseball players who had
elbow pain showed lower hip internal rotation angle in
both lower extremities compared to the players without
elbow pain6>. Therefore, the purpose of this study was to
determine if limitation of hip internal rotation has a
relationship with the shoulder or elbow pain among
youth baseball players. We hypothesized that limited hip
internal rotation is associated with the shoulder and
elbow pain of the throwing side.

Subjects and Methods

Total of 427 youth baseball players (315 elementary
school and 112 junior high school players) participated in
this study. All participants underwent physical examina-
tion by orthopaedic surgeons or physical therapists and
completed a questionnaire asking their age, dominant
hand, number of years of baseball experience, and past

66

Table 1 Demographics of the players

Elementary school Junior high school Total
No. of players 306 96 402
Age (years) 10.1+1.5 13.7+0.7 10.9%2.1

Height (cm) 141.5+10.4 164.7+8.0 147.0%£14.0
Weight (kg) 35.9+8.6 56.9+10.7 40.8+12.8
No. of right handed players 280 88 368

Years of experience (vears) 2.9%+1.5 5.6x1.6 3.6x1.9

history of shoulder or elbow injury. If the players had a
history of shoulder and/or elbow pain in the past or pain
present at the time of examination was included in the
pain positive group. Players who could not recall any
pain occurrence in shoulder or elbow in the past with no
pain presentation during the examination was included
in the group without pain. Since the evaluation was
performed as a part of pre-participation medical
examination, none of the diagnostic imaging, for example
radiographs or magnetic resonance imaging, was carried
out. Players were not eligible for inclusion in the study if
they had past history of surgery of the shoulder or elbow,
or informed consent was not obtained from the
parents/guardian of the player. Total of 360 players, 273
from elementary school and 87 from junior high school,
met the inclusion criteria and were enrolled in the study.
This study was approved by the institutional review
board in authors’ institution. Demographics of the
subjects are shown in Table 1.

For all the subjects, bilateral hip internal rotation
was evaluated. Players were asked to lie supine on a
table and was evaluated with their hip and knee flexed
90°. Cutoff level for the limitation of hip internal rotation
was defined at 45°. Boone et al. performed goniometric
measurements of whom were below 19 years of age and
reported that the average internal rotation was 47.4+
6.0, According to other references, the adult hip
active range of motion for internal rotation were
mentioned as 45°". The cutoff level was defined
regarding from these past reports. To determine the hip
internal rotation, right—-angled triangle was placed under
the buttock. The triangle was carefully placed with one
side of the triangle to be parallel to the body axis to
determine the approximate angle. The limitation of the
hip internal rotation was defined positive if the axis of the
lower leg was below the hypotenuse, and negative if the
axis was over the hypotenuse (Figure 1A and 1B).

All statistical analysis was done using JMP Pro 9



Figure 1 A, B : Figures of the measurement of the hip internal rotation. Solid lines represent the 45° of hip internal
rotation defined by the use of right-angled triangle (indicated by #). Dotted line represents the axis of the lower
leg. Figure 1A shows the dotted line being below the hypotenuse of the right-angled triangle, meaning that this
player has hip internal rotation angle below 45°. Figure 1B shows the dotted line being over the hypotenuse of
the right—angled triangle, meaning that this player has hip internal rotation angle over 45°.

software (SAS Institute, Cary, NC). Chi-square test was
used to evaluate the correlation between limitation of the
hip internal rotation and shoulder and/or pain. Results
were considered statistically significant if the p value
was less than 0.05.

Results

One-hundred and thirty-three out of 360 players
(37 %) had a history of shoulder and/or elbow pain or
complained of shoulder and/or elbow pain during
physical examination. Of the 133 players, 26 complained
of shoulder pain, 77 complained of elbow pain and 30
complained of both the shoulder and elbow pain. When
the relationship between the pain and limitation of hip
internal rotation in the throwing side was analyzed, hip
limitation was observed in 67 out of 133 players with the
pain (50 %) compared to 88 out of 227 players without the
pain (39 %), which was statistically significant(p=0.03)
(Figure 2). As for limitation of hip internal rotation in
the non-throwing side, 70 of the 133 players (53 %) with
the pain showed limited hip internal rotation while 74 of
the 227 players (33 %) without the pain showed limitation

BARAF VOL.39 NO.3, 2019 327

- 4

*
100
904+— E—— I
80 4+— —  E—
o 1 —_— —_
2 60+— —— - AT
3 Negative hip IR
E 50- limitation
[ ® Positive hip IR
o limitation
Pain (+) Pain (-) *P<0.05

Figure 2 Results of the relationship between the
shoulder and/or elbow pain and limitation of hip
internal rotation in the throwing side

of hip internal rotation, which was also statistically
significant (p=0.0002) (Figure 3).

When the subjects were limited to the players who
complained shoulder and/or elbow pain during physical
examination, 73 players out of 360 players (20 %) were

67
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Figure 3 Results of the relationship between the
shoulder and/or elbow pain and limitation of hip
internal rotation in the non-throwing side

positive. Of the 73 players, 9 complained of shoulder pain,
51 complained of elbow pain and 13 complained of both
the shoulder and elbow pain. When the relationship
between the pain and limitation of hip internal rotation in
the throwing side was analyzed, hip limitation was
observed in 39 out of 73 players with the pain (53 %)
compared to 116 out of 287 players without the pain
(40 %), which was statistically significant ( p=0.04)
(Figure 4). As for limitation of hip internal rotation in
the non-throwing side, 37 of the 73 players (50 %) with
the pain showed limited hip internal rotation while 107 of
the 287 players (37 %) without the pain showed limitation
of hip internal rotation, which was also statistically
significant (p=0.03) (Figure 5).

Discussion

Importance of the hip joint during pitching motion
has been advocated from the past® ®'*121%19 Although
its importance is well known, there have been few
studies regarding relationship between the shoulder or
elbow pain and limitation of hip internal rotation. Our
data showed that players with the shoulder and/or
elbow pain had a significant relationship with having
limitation of hip internal rotation compared to players
without pain. This may suggest that limitation of hip
internal rotation could be a possible factor of shoulder or
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Figure 4 Results of the relationship between the
players who complained of shoulder and/or
elbow pain during the examination and limitation
of hip internal rotation in the throwing side

elbow pain occurrence among youth baseball players.
The relationship between the shoulder or elbow pain and
limitaiton of hip internal rotation was observed in both
the throwing and non-throwing side. A possible explana-
tion of the shoulder and elbow pain occurrence among
players with limitation of hip internal rotation needs to
be discussed. To throw the ball repeatedly without being
exposed to risk of suffering injury to the upper
extremity, correct mechanics is essential as follows>?.
During wind-up phase, hip of the throwing side has an
important role of being a stabilizer and gravity center of
the trunk rotation to the throwing side" (Figure 4).
When the limitation of hip internal rotation is present,
the function of stablization may weaken, resulting in the
player to balance the body by bending their knees of the
pivot limb or their trunk to the throwing side, which
leads to inefficient transfer of the body weight”.
Wind-up phase is followed by cocking phase to
acceleration phase, which is a beginning of the energy
transfer from the pivot limb to the trunk. Energy
generated from the pivot limb by trunk rotation is
transferred to forward movement of the body and the
hip joint is said to be the primary joint to initiate the
spinal rotation, which will translate to trunk rotation”.
With the limitation of hip internal rotation in the
throwing side, translation of the rotational force to
forward transverse force can be demolished, leading to
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Figure 5 Results of the relationship between the
players who complained of shoulder and/or
elbow pain during the examination and limitation
of hip internal rotation in the non-throwing side

decreased velocity of the ball or deterioration of the
proper pitching mechanism. Hip in the non-throwing
side internally rotates after the stride limb lands toward
the plate, followed by the rotation of the trunk. It acts as
a center of the rotation during late cocking phase and
also as a stabilizer when the foot contacts firmly to the
ground (Figure 5). Stabilizing the hip of the non-throw-
ing side is required to accomplish firm landing of the
stride limb. If limitation of the hip internal rotation in the
non-throwing side exists, stable landing may be affected
leading to undesirable rotation of the trunk, creating the
open pelvic and foot position. This open position initiates
premature arm cocking phase, resulting in decreased
transfer of kinetic energy from the lower limb, and the
deterioration of the optimal energy transfer from the
trunk to the upper limb*. In addition, during the ball
release to the deceleration phase of the pitching, loss of
hip internal rotation of the non—pitching side result in the
inability to position the body toward the homeplate,
which will also create the open pelvic and foot position.
These decreased energy transfer to the upper limb or
deterioration of correct pitching mechanism may
decrease velocity of the ball, thereby shoulder and elbow
to Initiate excessive motion and torque being generated
to accommodate the motion and maintain arm and ball
velocity‘r’). To compensate the loss of momentum and
energy, players tend to increase the external rotation of
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the shoulder in the abducted position during the arm
cocking phase and internal rotation during the accelera-
tion and follow-through phase. This external rotation of
the shoulder may induce internal impingement, which
may cause the articular side tear of the rotator cuff
tendon or SLAP lesion. Moreover, it is reported that
maximal external rotation of the throwing shoulder was
the best predictor and most influential factor of the peak
elbow valgus torque'’. Aguinaldo revealed that the
pitchers who initiated trunk rotation before the foot
contact exhibited more significant elbow valgus torque
than those who rotated their trunk afterward'’. They
also found out that pitchers who rotated their trunks
later in the pitching cycle appeared to have reduced

W Combination of

magnitudes of elbow valgus torque
early rotation of the trunk as stated above and increase
of elbow valgus torque, both caused from limited hip
internal rotation, may be a major cause of the elbow pain
occuring from the throwing motion. In addition to that,
increased internal rotation of the shoulder may increase
the tensile strength to the posterior rotator cuff or
scapular stabilizers, such as middle and lower trapezius
during the follow-through phase. From the continuous
throwing motion, internal rotators strength tend to
incease and repetitive eccentric stress may be placed on
posterior rotator cuff and scapular stabilizers, develop-
ing a strength imbalance over time'”. These could lead
to contracture of the posterior capsule, which translates
to posterior tightness of the shoulder and other soft
tissue injuries, causing shoulder pain during pitching'”.
In fact, pitchers with prior shoulder pain had greater
relative strength of the internal rotators compared with
the players without prior pain and lower relative
strength of supraspinatus and middle trapezius'”.
Therefore, the limitation of the hip internal rotation can
be the cause of not just the shoulder injury or pain but
also the elbow injury and pain.

Scher et al. revealed that there was a significant
difference of hip internal rotation in the non-pitching
side among professional non*pitcherslz). They found lack
of internal rotation in the non-throwing side of players
with shoulder pain compared to the throwing side by
approximately 5°. They suspected that as the hip
internal rotation of the non-throwing side is responsible
for decelerating the thrower’s body from the accelera-
tion to follow-through phase, lack of hip internal rotation
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may dissipate some of the deceleration force of the body
to shoulder leading to increased force at the shoulder. To
interpret this result and to compare between our study
may be difficult since several differences are apparent.
First, the method of the measurement differed. Partici-
pants were seated at the end of the table with their legs
hanging down for Scher’'s study. Both measuring
technique and difference of muscle tension could differ
between two positions, which may affect the result of hip
internal rotation angle. Second, they did not define the
cutoff level and compared the angle difference between
the throwing and non-throwing sides. The results may
have been different if the cutoff level was defined and the
sides were analyzed seperately in their studies. Amer-
ican Medical Association recommended that the range of
motion differences less than 10° may not be sufficient to
be considered an impairment'®, therefore, differences of
less than 10° may be considered insignificant' .
Laudner et al. reported that position players
exhibited greater hip internal rotation for the pitching
side (trail leg) compared with pitchers”. They suspected
that the results was because pitchers have tendency to
throw more than position players during the season,
which may accumulate more hip forces potentially
leading to decreased hip internal rotation compared with
position players. However, McCulloch et al. measured hip
rotation in professional baseball pitchers and found out
that internal rotation of the stride hip (throwing side) had
statistically significantly more than the stride hip
(non-throwing side)'”. They confirmed the increased
internal rotation of the stride hip as the adaptation to the
repetitive motions of pitching. In our study, all of the
players answered competing in several different posi-
tions. Thus, to analyze the difference between positions
was impossible. If the players’ positions were catego-
rized to one position, difference between the positions
may have been analyzed. Recently, Camp et al. reported
that hip range of motion can be affected by the workload

during the season'”

. The timing of the measurement, if it
was taken place during the season or in the off season,
may affect the results of the measurement. Saito et al.
measured hip range of motion among adolescent baseball
playersﬁ) . They reported that hip internal rotation of 90°
flexion in the elbow pain group was significantly lower
than that of the normal group for both the trail leg

(throwing side) and the plant leg (non—-throwing side).
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Their results are similar to our study and if the average
angle of the rotation was reported from their study, the
cutoff level for the hip internal rotation who has the risk
of elbow pain may have been defined.

Our study revealed that players without the
shoulder or elbow pain also showed limitation of hip
internal rotation in both the throwing and non-throwing
sides. This means that those players had limitation of hip
internal rotation without experiencing shoulder or elbow
pain. Therefore, having limitation of hip internal rotation
does not necessarily translate to occurrence of shoulder
or elbow pain and other factors may have influenced the
occurrence of the pain. To prove if the limitation of hip
internal rotation actually relates with the occurrence of
shoulder or elbow pain, we need to determine if the
improvement of hip internal rotation will reduce the
number of players with shoulder or elbow pain.

There are several limitations in this study. First,
measurement was done by several different examiners.
The evaluation took place at a pre—participation medical
examination of more than 400 players. This situation
made it difficult to secure enough time to examine every
player by a single examiner. Therefore, technical bias
may have influenced the result. Second, measurement
was done without the use of goniometer. Measurement
should have been done by using goniometer to maintain
the accuracy of the angle. However, as stated above, to
complete the medical examination without hindrance,
simplification of measurment was necessary and also to
minimize the measurement difference among the
examiner, instead we chose to use the right-angled
triangle, which made it simple to recognize without using
goniometer, also minimizing the difference between the
examiners. Third, defining the same cutoff level between
elementary school and junior high school players may
have influenced the results. The past study reported that
aging contributed to the substatial loss of range of
motion in the lower extremitym). It is undeniable that
unifying the cutoff level have affected the results of this
study. Last but not least, the effect of scapular, trunk or
other functions which can relate to or affect shoulder/
elbow pain or limitation of hip range of motion were not
considered in the study. In this pre-participation medical
examination, only scapular positioning was evaluated for
scapular function and function of the trunk was not
evaluated. Therefore, analyzing these factors with the



shoulder/elbow pain or hip range of motion was

unavailable. Considering these multiple factors in the

future is required to analyze the relationship between

the shoulder/elbow pain and hip range of motion.

Conclusion

There was a significant correlation between shoul-

der and/or elbow pain and limitation of hip internal

rotation in both the throwing and the non-throwing sides

among youth baseball players.
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Evaluation of Medial and Lateral Meniscal Shift with Upright Loading Magnetic

Resonance Imaging
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WK 2 2 & AENL T D FESE % magnetic resonance
imaging (MRI) 2 & % AW 72781 TG ST w
23 LhL, ZOWMEICLDFAROTELEE &
PR B 43 72 b B AL T MRI Mids TEH L 723K

T, A EIZ X R ABOEEA LI 72AH
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M= AR EZIRETZRICXTT S pullout SRR O
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Transtibial Pullout Repair of Medial Meniscus Posterior Root Tear Restores

Physiological Internal Rotation of the Tibia in the Knee-flexed Position
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R 3% Takayuki Furumatsu
ZA il Yusuke Kamatsuki
JBlF ¢ Toshifumi Ozaki
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Medial meniscus posterior root tear : Magnetic resonance imaging : Tibial rotation
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magnetic resonance imaging K% (B 10°, 90°JEfifr) TEAM L 72, KBE O #fid surgical epi-
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S5 pullout 1187 % AT L 72 15 I (O3 14 2 i, ZctE 13
) EEFRANRT 74 T THEESSE Lz Foli#Es
I&, femorotibial angle 180° F:ii, ¥k fHGVEEIZ &
EF o Twb b @ (Outerbridge grade 0~2), Kellgren-
Lawrence grade 0~2 % {723 4ER & L7z, FAliHFE
AL 60 m% (35~72 5%), MMPRT 525575 Tl Tl
P15 5 (1~428) TH o7z BEART VT4 7
DR 1L 27 H(22~33 %) ThHh o 72 (K 1).
MMPRT 2 #F L T I&, FasT-Fix & #2 Ultrablaid
(Smith & Nephew) % #f ] L 72 modified Mason-Allen
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ing device (MMPRT # 4 ¥, Smith & Nephew) % HJ\»
THER 21 MM AR S R B IL 2 ER L, pull-
out IEIEM % 17 7% - 72" 4t 2 AR IL ST T knee
brace 12 & A MBI EE, itk 3AE A5 1/3 F4rE
B L OWETTEEE IR 0~45° 2 MG , itk 4:HH T 1/2
HormER L OBEl 60°, iz 5 EH TemER LY
JEEE I 90°, vtk 7 98 H CIREE I HIRR 120°, firfz 34 H
TR M & 7] L7z,

Magnetic resonance imaging (MRI) i, MMPRT &
AT & O 3» Ao 2 ], EEREZ L IO ARG L
7z (JEfr - JRBAER 10°/90° JE A7) . MRI 12 & % 5Tl
U, RN AT 2K PTG 2 b & I ] Fake
NEETEDLAT A AEHW, KBEEHIZIE surgical
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suture (F-MMA) T MM 4 fi i 2 # x. , HH O aim- BIREHE 2 4 1Y 2 L 72, TR s AS AT % b o & 3
x1 BEL=S

MMPRT [B#E T TR pE
HEBIEL 7
G G 59.8%+9.7 27.6*£4.65 <0.001"
B/ 2/13 3/4
HE (m) 1.56+0.06 1.65+0.09 0.009*
RE (kg) 65.9+13.7 55.7+12.3 0.11
BMI (kg/m?) 27.0+4.62 20.3+2.64 0.002*
Kellgren-Lawrence grade 1 /1l 10/5 N/A
SZHEGED» O FME oMM (GH) 15.5*13.9 N/A

BE 2P + fEHE(F 7. Medial meniscus posterior root tear (MMPRT).
Body mass index (BMI). Not applicable (N/A). *#tat#BEEESD D

10" BBz

1 @ER () O MRIEfg

90" FEfEdh{z

Surgical epicondylar axis (- EB 4 #3 (E#R) &, BERAAR (A) & EERAIFERRE (=) £ #5 SHR (=4R).

A0 EHMICH T NEAEIF1° THh o 7.
B :BO0° EHAIICHITERNEAEILS THo .
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10"

AR

iR

00" fEHh iz

i

X2 4fi#ikE (medial meniscus posterior root tear ; MMPRT) & #fi#& s (pullout 1&18471%) O MRI Ei{% (Z %)
Surgical epicondylar axis (CEE AR (EF) &, BERAANE (M) & EERAIFERRLE (R) %1 358 (5F).
A I MMPRT 2. B 10°[EMLLICH T D2NIEAEIE£E0° Th - /-
B : MMPRT B B O0° BHIMLICH T AAEAEIL2° Th > /-
C : Pullout &1E#T48E. BE10° BHALICH I IRIEEEIL1° Th - 7=
D : Pullout 18187148, BE90° EBHALICH T ZNIEEEIL9° Th - /-

# (NAE 0°) & L CHEA M ORlEZ EDKTEL 72
(01,2). #&RIE, P EEEETRILLL.

MR I IEBBER R TR S WS EREL V¥ —
D EZR® % 72, B BT A BRIEMAL 10° & 90°
O L2 1E Wilcoxon 55 HAL M52 & F v, g dhiAr
10°/90° 12 B1F % 3 HEMILERIZIZ ANOVA %, MMPRT
i & H IR O BT s o B2 1E t 2 & Fisher O IF
e = V72, p fEAS0.05 K 06 % B =E
HhEL7.

& R
e RO REE R EE, 10° Azl BWT 1.0£3.3°,
90° JEHEAL 2B WT 4.1+3.5° Tdh »72. MMPRT fED
g ] g 1, 10° TR BRAZ IS BT 1.1£3.0°, 90° i il

712 WVT1.3£3.0° THh - 72, Pullout BEM £ D

98

P& g Bl e, 10°JE Az Ic BT 1.6+2.9°, 90° Ji i
MIZBWT4.3£2.9°ThHo7- .

1EH & pullout 1318 AT T, 10° JE AT & Mg
LT 90° JR B TH E I IZE L TW 22y (p=0.02/
$<0.001), MMPRT WETIiZ 10° JE#ifr & 90° JE g {7, T
T e\ R RO e o 72 (p>0.05) (3). 90°
JEHIAZIZ BT, pullout IB1EM 21X MMPRT i & I
L THELRAEZZD 72 (p=0.01) 2%, pullout 1541k
BIREEEIRTIIAERBEDOEZZBDO Lo 72 10°
JREIAZIC BT B BT, WIRL REEEICEEEY
O Tz

% £

AWFFEIC &), MMPRT B2 35\ TR e |2 AR 3
MZRWNEIERREO b2 &, & LT MMPRT B2k
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C  PulloutiE{Bii12ME

1

A RE B MMPRTHZ
7 - y 48 7:s
~ 6 - P, L
B 5 - B 5 - B 5 -
& 4 ] & , ] &,
J‘,,:?14 w4 w4
£ 31 £ 34 £3.
i gr g
B 2 B 2 4 Bl 2 -
1 4 1 4 1 -
0 . 0 , 0
10" 80’ 10° 80"

X3

MRIIZH T 210° - 90° EHIMDORERNIESEE

A BB % p<0.05

B : Medial meniscus posterior root tear (MMPRT) &
C : Pullout 1818#7#2R. * * p<0.001

10°

L T pullout 16481l % fifT9 % = & THBENHE
b FMEE T CHETEINLZEPHO &R o7z.

EFIETIZ 0° A5 120° F TIXEEE 121 medial pivot
ENFIEN A NBEAHEEZ D, 120° 20 S FRE I F Tl
b BB ASIE B L2k LT roll back #2239 Cadaver
% VT MMPRT EDRET 217 7% o 72098 T, MRAL
TIEEEE T »o72b 0D, 30°-60°-90° EHIALIZ
BT MMPRT TR - IS EM R &
LI dME L Tz 2 &, 28R HEEITF 04 E
FRESNIZZEDHESNTHLY, L L, HAOKE
- WEE - GEEREESERE SN TB L TAEKICIZD
FEHST L0 LV. SHEODbIbONOFERIIZ D
Fge s H & —3 L, MMPRT 13 90° i AL Tl s
s = pullout 1AM E & bk LIEE b e L TB D,
pullout B8 213 EBE R NEN L EITL S LT W7z,

MMPRT B T B Jm Bl R 1 MM 1 1% 5 12 @ 5
2. L7255 T, secondary stabilizer & L T® MM
TERDOFRBED B AE L MM AEIIC X - TRKIENEO %
FHEAL A& G T &5, R MR ORF Y 72 BEE Y iE LS D 7
otz bNnb. MM IZEREERPE OB % %
EMEL725T ) ZTHEICEETH 527, MMPRT
% pullout BE LIERERIE S5 2 & T, #EE L TEHR
W7 WiEx @It C&- L E2 5.

RIFFEORA L LT, #mEfiEchsrI e, 7
WEPD  CREFREDBEERP—HLTWwian
L, BBBEIEEWC &, R T A Z2RETEAEDS T

/NS W &, JERET10° & 90° DADEHITH 5
Z &, EEORD AR VBRO U REM SR S
TWRWI R EDNDITHENS.

MMPRT % 553 4 & A5 12 e~ il o B2 i
FHRNGEL vy, pullout 15159 5 2 & THIK K
BNEEFET L ENTE S,
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A Case of Synovial Osteochondromatosis Treated as Baseball Elbow

i1 24—V Koichi Sugiyama W B =12 Kenzo Kawasaki
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