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F WELRENALEE Y B 5 ACL B85 33 Bk L CZEWR ACL FREEfl % fifT L 72
it (ACLR %, 20%1) & ACL & ALS D[RR & fif7 L 728 (2R &, 13 61) (2578 L, iner
tial sensor % FH\> CTHTHT & iR OB ME D e = a2 1T 7% o 72.

FER 2R BEICBWC ACL FIC ALS FiEE 28I 5 Z & CERIM B L, F72 2R B
ACLR #E & 0 T B OB E D S 2 o 72,

G SN -
KEE

iU oI

B F 5 #ns (ACL) #8512 3B v T pivot shift test
EREBN AN B O RFMIZ AV S, BERREE & AHRE 9
BHEESNTWAY, ACL HEFMHTO pivot shift test 1238
B ARZENE (BINAZENE) 8 E %2 ER TIE ACL
FEMBICREEEIRE LR <? £/ ACL#
BT 54y AR EVE SN, ZOBBHIE

RHE A B GsE M & Y 5 ACLHIRIC S L ACL FRRBAFIC ALS TR 3N 5 =
&I R YT X BT 2.

DR E o T b,

WL AR, AT A 32 R A (anterolateral structure ;
ALS) 75, ACLEBEMIC BT 5 kIR & L CiF
HsNh<Twa., ACLIEHIRIC ALSHEZMZ 52 LT
B L EEPERT LA, ZNS ISR L CTACL -
ALS O [RIREFF R &2 fEfT 5 % & & TARL RN UL FE S
NAHZ LD, AL R THRE S Tw
280 S HICHRRICB T, MRS R B R A
Wx 2T 2EFTALSHEHEZ A LTV E SR,

= DUER

T 467-8602 44 = T A X AT ) 1178 1
A VNN S ST P RS A R

TEL 052-853-8236
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ACL - ALS OB FEEEA A5, A K — v EREOm 1L
AR MIZE DAY, pivot shift test DFFEROME T 12
HLTHERTHo 72 ESIN TS, LarLEen—T
T, ALSHEEPBREINEEMEIZE 2 5 BT vz
©, ACL HEMIZBINT 5 ALS FEM X2 E 1%
LT 2MEbHA ST, ALS o EEHFY
FEAE X ACL FREEAT 1289 5 ALS Pl O @512 o
WTO—EDRRIZE S LT ano,

bitbitix, ACLIEBEMEIZH 3 4 inertial sensor %
V272 pivot shift test D Em Ao A HEY, FEITT
B HERERFSEY & BRI 1o BV TS L7z, Ao
B, BRICBVWIEEZBNAZERELTET S
ACL BB ISk 4 %5 ACL - ALS [H] By P EEAT 0 A& sh Pk
%, inertial sensor % JH\ 7z pivot shift test O % &= &
WL DMEES A2 & TH D, RIFFEORIIL [ 28
AL EEZE YT 5 ACLIHEMIZHEWT, ACL - ALS
] IRe P2 AT 1 ACL HEAMUFR JEAMT & Mo U C By AN 2e e 1
FEOWUESHL] 2 THA.

EMl & AE

RIFFEIL M DB AT S P A 2 B X D KR & 15
TAT72 o 7.

201445 H~20194F 4 B £ TORMIZATHIMEE T2 B
T grade 3 pivot shift'™ %5 L 72 ACL #5ED ) b,
B &SRR A, B ACL BEAER, #HEm
TIRES, MG & AL L7z 33 EEBI AR R & LT
BAMEIRAER TR o7, FNHOEM %, ACL H
FRE RN & AT L 7B (ACLR B - 20 B, “FI54FH ¢
23292 5%, B 46, k1641, 2014 F5 A~
2019 44 H) & ACL - ALS [a] By F BT % S 17 L 72
(2R HE - 1341, FIFEH - 265101 %, FB 1 8,
M5l 2016 458 H~20194E 4 ) 24 L 72
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BETREEL LTCACLRE L QREOBICHEEEZ O
(F1D.

ACL FFENI BRI 2 /- ZE /24T
2\, KBEE Il 2 ENDBUTTON CL (Smith & Neph-
ew f) ¥ 7213 TightRope RT (Arthlex #1) Tl % L
7otk PRAMIR & ISR AD 30N, mI A R & g #R 30
fE 40N TR 7 — 7 IVEE L7z, ALS HEMIL 2 Efro
MM 2 VT, Gerdy #& 8 & BEFEEEO SIS B IL
Ve L, KBREFLIZ lateral epicondyle @ %2 R yT A7 -
PR L 7. REAERE & B A O JE AN L, IRE
i JiE #h 30 B2, A A7 IS T interference screw TEE L
72 (K 1).

JAE 22 52 1 O 52 = B AN L 42 B R T 12T 72 V>, inertial
sensor Z i L 7z pivot shift test ® % &2l & Rolime-
ter (DJO LLC, Vista, CA) 12 & 2 K& a1 & B & =
(ATT) ZFHIL 72 (M2). ATT ZBEBIAET 30 BEJE il
AL B CTHMRE DHEF R A 2 2 CEHll L 72,
5 &= AT A AR ET o0 FR A & @, AT AT IS ACLR RIS
BWTIE ACL FFEMER, 2R HIZBWTIE ACL it
B L & 512 ALS FREMIT 2 800 L 72 E R ICFHE L 72,

Pivot shift test @ 7€ & #FAffi (£ inertial sensor (MVP-
RF8-BC, MicroStone Corporation, Japan) % f& & #1. 1
WCEEL, 9HOFFZ#D K LATZ TR ONHE
bR R WE Lz, #E T AW 3 M oFHEOF
WiExEm L, BEELIHELZ (K3).

AR EAT 1X, 2 B M o 12 Wilcoxon signed-rank
test &, 3% M @ It ¥ 12 Friedman test (Holm post
hoc) #177%\y, p<005 2 HEEH Y & L7

& S

ATT (mm) 13 ACLR#, 2R# & b 12 ACLR fl7 i
BIIMH LD DEEINE o (2, M),

=1 E=
ACLR # : 2R T
[
20 1341 b
TR B4 16 B8 &5 0.027
AFfe 232+92 26.5+10.1 0.15
HE (cm) 161.8+6.3 166.5+6.4 0.052
HE (kg) 62.3+99 65.9+10.1 0.32
Body mass index (BMI) 239+t41 236+23 0.70
sy E A B L))
| 9 1l 9
10° B o0 S 16 (5%) 160 (8%) 1.0
ZH~FEMOME (» A)
WL DY 40 [3~8.3] 120 [4.8~240] 0.06
#l7HT Tegner activity scale 7016 74=13 0.62

- AR LS

14 %1 (70%)

1261 (92%) 0.20

F= AAHRE Al

13 %1 (65%)

11 %1 (85%) 0.26

Fisher's exact test : 15, 10° ML E oM, :HMEE, EHES
Wilcoxon rank-sum test : i, &, A, BMI, i~ FEd O
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1 ALS BE1lT
a:ALS BEM 2 THRORKE (KE, K TEHERER).
O=1BKNH, *x=GCerdy %K, @=HEE WE=BEATOTZES ALSD
g, KEN=ALS O#4ERE % ETE L /- interference screw (AKBEEAI & R EE]).
b: BEERICH TS ALS B

2 BREMDE ST
Inertial sensor % {£F8 L 7= pivot shift test M E £ 574,
a: fiTEl, b #id CHREFLICA N /- inertial senor 2 7 — 7E
TE U TE) .
Rolimeter #{FA L -REaiA%&E (ATT) OFFE. c: #7al,
d : fieh.

35.00

30.00

25.00

20.00

(mis?)

15.00

10.00

5.00

0.00

Time (sec)
3 Inertial sensor %{FH L 7= pivot shift test O & £ 5Hf

a : Inertial sensor % EEEIEETICETE L pivot shift test Z#& 1) R L E1T.
b:QEIDFEHD S B, Eit§ PRI EDFH il L FHELZEH.
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x2 KEEAABHE [ATT (mm)] OBMEZE (BA-EA) Ok (FHELFERE)

i i ACLR fif i # 2R T 2
ACLR # 66=13 -09+09°
2R B 77+15 -09+07° -11+09°
O :fifE L OMICHEZED Y (p<001)
ACLREE ATT (mm) KA R E (deg/s) MEE (m/s?)
10 e 600 50 =
8 LB sk a0
6 400 5%
4 300
20
2 200
10
8] * 100
- o * 0 +
Froye] ACLR b1 ACLR #an ACLR
i Al prtioit e hran ol 5 i =
2REE ATT (mm) e R EE (deg/s) M0 E (m/s?)
*k RN . I *%
600 s 50 T —
500 40
400
30
300
20 *
200
100 L
5 [ 0 i ) R S
R ACLR 2R & {8 TE ACLR 2RHE b ACLR 2R fiiEt&
= B -co e -o i
4 W EBERNERZICHTIEEE (BA-EA) orbss

*p<0.05, 3*%*p<0.01.

& 3 Pivot shift test IC& 17 B4 EARE CEREDBREE (BA-ERA) OE® (FHELIFRERE)

HIFEFHEE (deg/s)

HkEE (m/s”)

Lt ACLR #liE 4 2R flfE % Zionit ACLR #lis % 2R fE %
ACLR #f 2516+1165 549+655° 265+105 10+19°
2R B 359.4+198.0 975+793° 324+517°° 350%11.0 19+15° 10+15%"

O :fiiii & DMICHEEAED Y (p<001)
O ACLRMlfER L OIZAEED Y (p<001),

Pivot shift test I2B 1T AV iEAHEE (deg/s) & N

B (m/s®) 1, NlRﬁJmﬁ&%~AURWE&@

mﬂuik)%%fm ol EHIZREIZBNT,

2R il 212 ACLR MTiE f% & P L CAViE A 3 & nak
FESH B Motz (3, K4).

ZINE
&

Z =
AWFZEIZ BV THTHT grade 3 pivot shift = 29 % JEH]

IZx L ACL ﬁ@ﬁf’%ﬁﬁﬁ?’% ZLIZEDATIERO
ATT, pivot shift test (2815 %41 hE A H B & g EE 1%
firar & e L TR B J&T L7, F7-, ACL FEMFIC
ALS M Z8INd 52 12X, #iEEO pivot shift
test (2B DAVIEAHEE L IEES S HIL N LAz2 &
76, ACL BEMICEMNT 5 ALS BEAM I L ) 8%k
EEDT L D EGEE SN D ITREEEARIE Sz,

At ACLR A

BHEOMICHEZED Y (p<0.05)

Ueki & [ZA7HT 2 & 5 2R B AR E M % 5080 B E %
B ACL HE2EHIZx LT ACL - ALS o [n] Ry i 4l7 &
AT L, Z#lhnssEst % v 22 BEBn s o g &
FiEHE L TwaY. 2omT, ACL BEMEHZO
pivot shift test (2317 2 AR EE RN & Tl L TR &
o728, ALS BT & BINY A & THIEE A ACL
FEMERE B L TERISEAP L LTWwD . Rif
LTINS O ERHRELFHTLLDTH o7z,

RIFFRORA L LT, ERBS VRN L, TEE- O
Tz (ACLRETHMUANZ L, 2RETHEENL ) (12
Lo EZONSL T, ACLR # L 2R #ECIERIHL
RO D5 EnHIToN, SRIEMMEZIER LM
HAPVETH D,
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& B3

=}
15

BB ZEEZ 2 5 ACLIEBRIZH T 5

ACL - ALS FBHEAM OF &M%, inertial sensor % H
\» 72 pivot shift test D EmFFAMIC & U BEE L 72, ACL
FEMIC ALS BT 289 5 Z & TTER OB E
EVER S 5 IIEETE B HEEATRIE S /.

1)

2)

3)

4)

5)

6)

7)

8)
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2 ERAETFHHFHEEMEFC
Knotless Suture Anchor ZHU\/=
HNEIFEARESITER, CECEEBIREBED 1

Newly Formed Meniscal Tear after Lateral Meniscal Repair with
Knotless Suture Anchor during Double-bundle Anterior Cruciate
Ligament Reconstruction: a Case Report

| Bﬂ"&?l) Masatoshi Taniuchi
A #Hif?  Yusuke Hashimoto

g BNELY Tomohiro Tomihara
WE L MESKY  Junsei Takigami
B 7kf1Y  Nagakazu Shimada

@ Key words
B, EHRRES, mI-T
Knee : Meniscal repair : Anterior cruciate ligament

OEE

2 F AR A BT B & U8 Knotless Suture Anchor % H V727l AR EA 4 34E 2 7 A
T, PEHBRREA AL DAL C OB 72 22 H RS A3 A UM HARGES 730 Bty % 22 L 70 & il L
7z. Knotless Suture Anchor OFl| AL (HEIMATE) RHIASOEESKE VI &, Knotless Su-
ture Anchor fEHAIA L 2 & %% &5 AREE AW RO 72 72 2 ASGEG O 5 A & #2312 &
T 5. AKFEHITIE Knotless Suture Anchor fEABUI D o 7ohvilz 3Bl 2 272 L7z, &
DIE RN SR AR TORE TH o 72725, T AT AFAER) TIE 2 < 0 AZBALIES A3

Ao 72 RETEAVURIE S 7z,

= V-

far+a#lay (ACL) FERFIZBU 22 AURAT X,
AT B EENE AL & B 1k 2 7210 Tl e <, iR
LREMEICEZETH Y, PABRESH 72 &1 X 22 AR
FEARIBE I TV Y,

VLA AR AT I B TR SN CpRR M 815
W7 E E T w5 Knotless Suture Anchor AYBH %€
ENTHBY, WA WNZETES (Ramp lesion) X HT
HERAVNE VW (RS 15mm FT) ZMIEHARERE 12
T, Knotless Suture Anchor 2\ 5 Z L 95% 52.
L 7 L, Knotless Suture Anchor ® & #E & L T, I
FIMRE G ERAL DA T #7270 2 ARG 258 25 128 &

nTwa?,

ZOJFEKA E LT, Knotless Suture Anchor @ #l A #
fr (EMATE) RHASOBEEIKZ VI &, Knotless
Suture Anchor fEHIARENR L W LR EPEZ LT
2% Alal, 2 AR AN R 2 A 2 AL
JE BH o 4402 A ARSI 2 % L C, Knotless Suture An-
chor & RV~ 724MAIF: H Bike &4 2 1772 v, Knotless Su-
ture Anchor fEIAREIT D720 o 7278, H A5 1A A5 B4R
B Cld e\ 72 ORI AGBALRGE AL AT, i 342 » H
T AR 2 B L 72 1 B % Rk L 720 TS
5.

ELEVIEIN

T 583-0875 HREFTTA L 100-1
BT T L BRI SR
TEL 072-953-1001

cine

1) EBpERr 7 L F 7SR b s R
Dept of Orthopedic Surgery, Shimada Hospital
2) KRB KSR B R - e R AV
Dept of Orthopedic Surgery, Osaka City University Graduate School of Medi-
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IiE i

40 i

L= K= VDAL 7 DEMTERE &> T2,
A2 HLC Lachman test B4, MRI T ACL %2548
sz, ACLHG 1 » Ak, FEMAHEIZL S 2H
TR+ P AT (K1) B X UMl A ke &1l &
T o7z, AMIREABIIAEICEEZ A A LN, F o
BEIFATEH O MATE WAFEBHEM R D A D7z, BRI
15 mm £ Th - 7245, 70—V r 7L BREERE
A5 L7z 72 ®, Knotless Suture Anchor (FasT-
Fix360 # — 7 : Smith and Nephew) 2 &% W C¥H
W& AT % 17 72 o 72 (X 2). Knotless Suture Anchor
FAHEL, BEBE~OT v —%Er #T 5700,
1R H @ device % - A ABI 23 X 0 N H» 5 0 A %
(M 32), BEEMGEAMICHICLIO2BOTY ¥ — %%
BEL72 (X3b). 51Xkt AAREEEE 2 5 )l 2 TR
A R R & D AT A ARIE IR AR AT R A S HIA L
(F3c), 22oHOT7 v —%iE L7 (M3d). HHOD
v NT vy —TCHEBETARESR (2-0 Rk %
ik, CEAWMMERE 25| &%, Blshiz /v M ET
Sy MLz FRROFET, REmHREIMIC 2 >0
TN —=DREINDS LI IZ2ARKED device #HI A L,
I A2 2 ZeE b S8 72 (X 3e). #hEHRE IR
& 4% BE : Outerbridge 45 38 grade 1, & 4L 7 5
F— :grade 2 TH - 7.

it 6 M OMIEREIT, WR3 2 HTTVaFr oz
7w, #lif2 8 » HTo KT-1000 12 & 2 & F-H A Hi S
glafLaEfEEE (KT 1l0mm Th o 72 firfk
10 ATAR =V HENIZARIZT 5 b, ACL FEMT £ 3
1 A CTHERIBIIAL SAHRERZ, O > 20 0 FER
WU, B WREREENICERIEZ <, KTHEIF 12

mm Td -5 7225, MRI THJ B FA4i F5 D SR 2= B Ak 7 ¢
AL & D) RIS ZUE S FTE L 72720 (4), HMaf
AT HES & 20 L, 2 B AT+ 7 8 5 Al 7% 3 4R
25 HCEGMI TIEBMFMEITR o7, MEEFTO
Lachman test, Pivot shift test [¥f&METdH 0, PAFIHH
T CTOFE ACL Fr i 38 E 5 B T4 7 kAt A
b7z (M 5a). #MAE I OW T, Knotless Su-
ture Anchor THEA L 72 A& EBHT IR L TV 7278,
o) 0] F Al 12 A AR IR 2L 58 & D % @ Knotless Suture
Anchor Bl AEBAL TN Y WBT 25742 L 72 (K 5b).
MEMATE CTH Y, BUEDHRD - 7272 DI AMERE ARG 5
YIBsAi 2477 o 72 (M 5¢c, d). Knotless Suture Anchor
DIEERDIERRT v /1 — ORig Eld AN h o7z
M, HEAEXROMBEA15mm L ETH o7 (K be: &
F. & 7285 45 (2 KBRE 4135 © Outerbridge 43 %
grade 2, G/l b — : grade 2 TH - 72,
AMELE A AR - U B e, np 2 S0 R T Bl BR 7 &1
Tbd, fith3 » HTNL—R—)VIZiER L7z 4
A BHGE- OB 1 4F 4 » A% (F0I0] 2 SR 5
M 446 » %) KTMH 15 mm T, flaKE &
7 <, AL X S IR ETE 2L O AT I FED
SN dol. TN —R— VR bk L TWw b,

£ =

ACL #1512 40F 9 L ARG 123 LT, F AR
RIBENTBY, SFSELPAMRESHIERENLLD
IR LS DS S T 5% Knotless Suture Anchor
V7R HRREA T T, Inside—out #: & T, 1)
AN AN D BINEY 2 2L w2 &, 2) fi
- MERB) A7 E2BOTIENTES, 3) Fiih
EDFETHL eSS0 N AR EEG
(Ramp lesion) < WrZLi A LLELAY /N S W MElE: A BdcE

1 2ERA+FHPEHEME 1 B TO CT EfR
a: KERE S FEFERAAIEE.
b : &R
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2 I\ 2 EXRAT+FHATHEMNEE TOMUIERIRFMATR
a . JMAIE B AR KT Y.
b : Sl BARMIREGI THOTA—E > Y.
¢ : Knotless Suture Anchor (Z & % 9MBI4 B k& & il 1%

B Lo RTEY Y, B2 ERR R HE S
Cnzs?

—7J5C, Knotless Suture Anchor @ & BfiE b B &
o, g7 v —OREY % 7 ) v TN X B IR
FIALOBIKRY, T v — OBBERTHELME ST
280 RRAPHE & LT, kRS EBAL O TR
2O REAHRO v ML BWERET AT
B R R B HORE AR & (X B2 o TS HT L <
A U722 ARG (Newly formed tear) 7¢ &058 5°.

Knotless Suture Anchor f#H#® Newly formed tear
FEOFEKE LT, P ARELTE~OH AL In-
side-out FEIZ I THIAS OEREAKE <, HAFALIZ
HITEPBETLIZEREPESGTLEENTVSY
ACL P By g |2 fF o 722 H R G 1% L T Knotless
Suture Anchor fEH#% ® Newly formed tear D ESHA4HEE
ICBILC, Choi 57 &P - AM: A BB IZ v 72 25
BIFp 1B (40%) I2BWT, BHEAKICEBELZEA
MREEER X 1 I Newly formed tear 3@ U 2 F #K

A YIRAMT 2177 o 72 & LT\ 5. Tachibana 57 132

FAHEWT 2 1o x0b 3 2 ke 74, W39 143 » A CTH#E
AT 202 AR /\T'ﬁmé Bl - AR AR
345% (19 %1/65 %) 12 Newly formed tear A3 & 1172
L LTwh. Newly formed tear (32 A HFE&HAL & 0
PIECTHELZ 2 EN%0nE SRTwaY 7 Knotless
Suture Anchor fEHAREAL T & ARG 2%
LERTwEY LLEA S AR #E IS % 2 &
Knotless Suture Anchor fi I AR 25% 7 0, Newly
formed tear A E @ kb L E2ZLN LD
Newly formed tear S8 % i <2, Mo BHREES
L A AT, Knotless Suture Anchor i I A& %%
RO LR EDPRBENTVEY, KEFITHW
Knotless Suture Anchor (& 2 K727 TdH - 7275, H?Sﬁ
FENDT 7 —F%iBE BT 72720 (KM 3e), AR
K Radial fiber O#EMEHTANIK L TFATTIE % ( ﬁi
EAE DT TORBE ol ZD%, MERITEIRIEE
Circumferential fiber (Zift > CHEI L, WHED K 3
W & SIS I 2L LE BR o A ML B AR AYE 7
Lz N7 (M2, K3 K50
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3 Knotless Suture Anchor ®IA B

a: 1B device % ¥ BiREIHIE & V) RiEH SHIA.

2DEOT7Ch—-EEE.

-~ ® O O T

C REFRAAIICEGT1 DEDT7 > H— 2 E.
¥ ARMTRER & V) 2 TRESFRAAR L )RR TFRAR-BEBTSA SRIA.

CBEHRAMNIC 2 OOT U H—PREIND LS 2B D device R A.
D HEE R HEEZLEERIC Circumferential fiber (278 - THEED (EREIREHD).

4 2ERATFHEHEMNEIE1 » B TO MRIEfR
a . B ACL &IKHT.
b @ M B AR IRET.
c: b DHAE (BXED : Newly formed tear, EBFIRFEED : #0E¥ B HRETZLERAT) .

MoJER & LTid, ACL FBEAM R IZEEAF L T iz4t
2 AARZEME' <2 ACL FREAMT 1% o0 W [ e B 14 20 72
EbEz2 5D, Newly formed tear 584 % T4 472
® 121, Knotless Suture Anchor i AR E % ik & 972

36

FTIE% L, D) #A5%% A Radial fiber @ #ifE
M2 T & 5D P47 Circumferential fiber |2 FE(E )7
MIZREECTE A & 912 device ZHIAT A Z L, 2) B
PIERE T2 A BRE & % 5245 C & % All-inside suture 3%



5 2ERA+FHEHREMEIF2 » ATOFMAAR
a: BEACL b:MUFRARNT VEKR, c: SMAF BRI UIRRE (AR : EERER).
d: SMEIF AAREB D UIRRE (RS R D 5FRIRSELLERIC 2 1T TDER).

DFRL ENEZHND.
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1) DePhillipo NN et al: Incidence and detection of me-

2)

3)

4)

niscal ramp lesions on magnetic resonance imaging
in patients with anterior cruciate ligament recon-
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Bony Lesion in Retrocalcaneal Bursa in Gymnasts
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Gymnast : Retrocalcaneal bursa : Bony lesion

(3=

T F L AR A UM E R T A RERET 3P B L7z, 1 B RAE gD %
LTS, 2B 2 L7z 7% L AR O@ M« FEIE S 5 Kager's fat pad O i
TSR LR L 7% L ABBORERELH T2 & SN, FIEREIIB VTR b MV E
WD 5 & SN LB OERIZEEE O EAEE] 24, Kager's fat pad O @Al L g % Lk
TR L ABOMMSHM L, EEfEs L THRIEL 2. REICL A7 XL ABOHTH L

FEC I~ D L 22 5 158 -

ST A b L AHEE % EERERTOEREMBOBEZRE, TF

L A AN O RIE 2 72 2 EDYREETIE v EHERI L 72,

i U oI

7L AL, HEE T XL AROMICHAET
LIgHaTH D, S0, 7FL ARSI SR
IH S NIRRT 3 HI AR L 72, RN - Rl L
VIS, FOREIZHET DHELICOVTHET 4.

fiE i

EfI1 12 &t
IMBEOFHER % A2 ICHBETIES I L7z BE
M5 3 n HHFED QIFADLEEET, K - BB oRE )
WL 22 o 72720 UbEx 2 L7z, 7 F L AR ST
WERB L2 A LIz, Bl XTI 2R kE
HEEAON o720 (H1), BEEBRAETIIT ¥
L A BB AR L i A A sz F 7z,
HEE®LEEOREEIAETH-72 (M2). 7TFLA
MR ER EZIT L, IR - BREOBE PRI X 2 B0
WERE, BRI X A RTIEZBE L 7.

X 3N

Ao B X # L @85 EmAE T, 7% L AR a
KB OB T TIEA SN2 728 3 mm OBMIRZE &
WAREF R A S N7z (K 3). BRI e B %
D& L7ZREMEIC L DI AIIEL ICSEL, 2247
HHOR TR - BREOME AL SRR E 2o 7.
BEIE 2 RO CHMERA TV E 2R L 7 ¥ L A
DIERNCASE LT h (4), AR i
kB L TV b,

EFI2 11 ®BH
IMEEDOFHEHN % Irc ke ibma i L7z A
WIS L CHE 2 L 20 o ki d 5 b, k5
IR - BB ORESWEEE 20, FIEDS » HRIZZH
720 T HRVAREHOIICIRE L2 ERAA Lz B
FMXME CT TlE, 7% L ABEERILTOFMERE &
EE % EEEORERESALNT: (Mba-b). BE
PR TIREMWREICMRA T, 7F L AREHSIZEY
T RETRR & 3 L IR s A b 7z (4 5e). ZHE
RHAEFE X A WREIR 21772 ) SEROYEEIZZ L
Polzlc®, ZF 3 ARICERTFREBIT L. 7

e iE
T 274-0822  ARAETT AT 1-833

AT MBI A oK — v B - B 5 —
TEL 047-425-5585

58

WAGIETENERBE A R — v RS - i > & —
Funabashi Orthopaedic Hospital, Sports Medicine & Joint Center



BR&5E VOL40 NO.3, 2020 285

1 FEE B X SAImR
B hBEEREIEE D -/

M2 a:fAOCT7FL IARBRILBOBZERE (B

E—K)
b: BAIO7 XL XRERIBOBEZKME B
E—K)

T XL ZARBRADKMRITE (KE) &, B
BREREEEOARE (KH) &S50
c:BEIOT7 XL ARERIEOBZEME (/¥

J—RKy7T5—F—K)
TEXLARBRIAMICMADEMS &>
7=.

¥ TR T EEEBLERE

59



RS VOL40 NO.3, 2020

286

60

3 » B OEE B X FAImE

LZRBRIMICEERE (K
EN) &SN/,

b: 223 BEOTFL IRBELIL
DBERMR
TXLARBRIBICEERE (X
FN) &iikirsE (K@) PH 5N
* D T7XLXR T ESRLERE

- SZEA
a::xg2
7

REZB2EDBRATOT XL IARBRE
EDBE KR
BMRE (KE) EUVEEEEFL,
L ZBEDOEAIC[ZE L TWLW3.

¥ I T7XLAR T ESRLERE

7 X

a: EEEM X RAESE
b: i&® 3DCT

TXLIARBBRILOBUERE (X
) &, BERERBREORE (KIE)
PHSNT-.

c:T7XLARBRIMOEBHKRR (/3

7T—Ry7TI7—F—N)

BMRE (KR (CMA, 7HLXE
BRBICERLRATE (X5E) &,
Z L VMmEms 4 5 h 7=,

I T7XLIRE T ESR LR



M6 a:7XLIARERIANOERAEO
TXLUIABERDATIETM U /- 7B EH BE5E
L Tu
b: 7L XBEERIADEEIRD
BMEREIET XL ABEOEANICIFHEMEICTE
LT

BR&5E VOL40 NO.3, 2020 287

XL A AN T L 728 A LB Y, —
AR L CORBEMA IR R, BN - WIBR L2 B
FREL T F L ABOEANRMEEICAE L CTB Y, Yk
L OmBA IR L 72 (K6). WEMRAEOKR, &
HEFRZEL AX5 X5 mm OFRMETH -7z, T, HEM
MCIZME oA - ) oMpT R &, BEERE ML o8
B - ) YNEROZEA AR SN iR 2 0 B H A S EST
WAL, 37 HEPHIR - BKEOHEZHE L2 1
BUEFORETHADOTR: {BHEITR-oTHED,
7 L AR OB IR R AR IR DRSS I v
(7).

fEFI 3 16 &tk

IMEEOFHN % R4 IHEBERF I L7z, 5
SERDORADHEL, HETATOA FEHZHEK
M52 Tz, BAIENOIENZLL 2D, AL
TT7THERBRICYBEEZZZ L. 7% L A&
VAR RS D, ERSA SN, B X e CT
T7 % L AR AERIZH 10 mm OB 258 A S,
MRI T2 SFHE SR CIEER 2 FLICEESELSA SR
72 (M8a-b-c). BEMTTEFZMHEL (X8,
%3 n HHDPGIR - BKEOBE 2« T L7z, firfk 144
DT ADTR S FH AT R > TV 5.

Z £

7 ¥ L AME P12 A U 72 Synovial Osteochondro-
matosis DI DH 5 2%, WEHT R R 2 ORELILAE B

7 W1 EEOBETOT7XL ARBRIBOBEEFFR
T L RBRDIBOBMRECRFITEDBRIE T L.
¥ TR T ERELERE

61



BURSHE VOL40 NO.3, 2020 288

8 a:EEEH X HFAmEG
D BEE CT BIKER

D MRI T2 5850 E1&

O O T QO

T XL ARBERDADERAR

HEXBECT T7XFLARBRISBICWIOMM ODERH
PEHAS>N (E8a b), MRl T2 MAEER CIIEH 24
DICESESZEYRO >N (H8c). HBETCER %

H U7 (X8d).

9 a: THHEREROT XL XRERIDEZ K

8
b: EREEMERERO7 XL XRBRIDBE K
2]

EEEEREA T Kager's fat pad 0 &1 i
(@) i, TEXLRRE (%) CEEERLER
£ (1) OBEFELTVWDY, BEMTIE
HERDAR—ZIDSBHHET 3.

62

LIS IC R B AIEG & RO S L
) BHIRY Tldeh oz,
RIEFNT & THREGBAEOEFTH ), ZowrRG
&7 F L AR W O M OB RE A B AT CRE &
HER L 72, REESIIC BV CRH - EBHETICR b &Hh
BHB DL, REENI BT D EFTHR D ROBY) 75 H
THhbHESND Y 7L AT ORI % Tl
9 % Kager's fat pad DM &R, LRI ET A Tl
Hgh EEREE 7 XL ARBOBEREEZET L L SH
BHS, B0 BEH TR BIET 0T A3 TR & 41, Kager's
fat pad Q@M IHEHIGHEEH FERE 73 L Ao 2
SBiH L, BEfEEE LTHIELZ2VWI (M9, 7*L
D S OFIWTTT & 2 72 A R ERERR T, ROk
FHAROZ T, FEEC2BEL A U5 2 &5 &
NTWaBSY DIEX ), FREERIC B T T
JEAL T ORI R E AL &) B H Y, T X
L A O E % PR ETANOEE R 5 1H - FIH o A
ML ADSHEE % FEREREAEOBE TRV 0L B
D, HHRAETITEMESFESI N2 L2s,
F % LR E N ORI TR L, 20 TREIC
T EEDEALBREFIMPRAEL Tl EZS
Na. LT, B LZEREMEDST ¥ L AR
N OWTEIZ 5T LB 22 % 5- 2 7460, 7% L A
WHANORIEZIB N2 EDYRETIE 2V L HEE L
7o (K10). B, B8 omER 1 & 2128 nT



BR&5E VOL40 NO.3, 2020 289

10
Al h B KR

VR P PR R R O BB ANEE A S AL, RIS
T WP e A DL ADOEREDNH 5722 L&D DD
W7z Tz, SER 2128V THIRR S i R 1
BOWAEL D SMATRDSH S, FFROREIE LT
722 EAIRIE S N7z

T L A B AL R A DS A D 7R ERE T 3
REBR L7z, 1 BHARAE IR DS R) L 7278, 2 Bl FAir
7z TR TORYReE IS HEg b
BEE~D T F L ABEOTE - ST ASEAE B G- L T
LZOTIH RV EHEERL 7.

X ik

1) Hashimoto N et al: Synovial osteochondromatosis
of the retrocalcaneal bursa. A case report. ] Bone
Joint Surg Am, 78: 1741-1745, 1996.

2) Giordano V et al: Synovial osteochondromatosis of

ROEFAERY) ROBEYIOBEREIC, 7

4)

the retrocalcaneal bursa: a case study. Foot Ankle
Int, 20: 534-537, 1999.

Dennis ] Caine et al: Handbook of Sports Medicine
and Science, Gymnastics. 1st ed. John Wiley &
Sons, Ltd, New York: 63-74, 2013.

P Bruggemann: Mechanical load on the achilles
tendon during rapid dynamic sport movements. In:
Stephan M Perren et al, eds. Biomechanics: Cur-
rent Interdisciplinary Research, Springer London,
London: 669-674, 1985.

Theobald P et al: The functional anatomy of Kag-
er's fat pad in relation to retrocalcaneal problems
and other hindfoot disorders. J. Anat., 208: 91-97,
2006.

BIRSEENE D AR—= MG - BEEICHT e 7L
U RS TR AL O WG & SRS B MR R
A8, 69: 2-9, 2013.

W] ¢ A A R O IR & ERE.
36: 12-19, 2017.

R g AR,

63



BURSHE VOL40 NO.3,2020 290

REHEDBRIE | 65 VT D KRB BEER BT eR D
BEDERKAEICKITTE

Influence of Clinical Results According to the Angle of

Fracture Line in the Sagittal Section in Athletes with Lumbar Spondylolysis
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Study for Ankle Sprains in College Soccer Players

-Relations with Results of Medical Checkup-
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9 B 720Gk 10 ATURMZE L7z, Wk EB T
BEMXHBETIEEL- 2P EEHOBRLED, £1-2
PR ARSI 26 mm, BEZEIE 1lmm TH - 72
(K2). VA7g B EEl L, <Gk 12HT
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137:8) THhotz. bNbNOIERTIX, FI39 1378
TAR=VHEIRLCBY, WEHFIO 2R~ 577
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L. B2 EMEHOBREBENINSVY AT T V]
TEGOTFALEICI RO TH Y, 5% LS5 %MK
WOPLETH 5.

AT R IEE 2 BIR S, AR—VEFIZB T 5
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UT : Upper Trapezius (f& 0845 £ &B), MT : Middle Trapezius ({08 #5 4 £B), LT : Lower Trapezius
(fE1855 T &8), RB : Rhomboid (ZEM4H5), SA : Serratus Anterior (FT$ESS).

UT, SA 3Bz, MT, LT, RB XBEEAMICEHBIL . UT KBKRELICH LERE THIAREIIC, MT
IEB ez 90° MR 0° BHE % RH (A W 7= AL TR EM SREEEIS, LT B4 Es 130° TRISRALIC,
RB (3B 45 90° FHM@E 0° BHE % FRICIA VT /=B TRIBDRAISERAIC, SA /B - FNEr 90° THIKET
MRENCH L ZhZNiERE » T TERMEE D ESHAIL .

& ES

1. (EREMRER (FR1)

ICC (1.1) X Zero #ViERn 7175088, Zero V1) — AR
7713091, UT /7312071, MT #7312 074, LT i 77
13084, RB 7713078, SA /7713079 725 7=.

ICC (1.3) % Zero #ViERn 125096, Zero V) — AR
7313097, UT /7712088, MT #7112 090, LT /7
12094, RB 7713091, SA #7713092 725 7=.

2. ¥AKRY Y 3 REFHEEE CRRERBEEH ORER
DFER (F2)

Zero AV g A5 J) @ W 9L il 059 N/kg THr3E 3 % &,
Zero HVFER I EAERE IR & AT 12 B, IEF) & FMAH
6 B TEEN 18, Zero AMHEM J1IRAERE L) & F-HI 25 6
e, FEFIE FMAT12 L THET 1872572, 2 BRI TFI
EFOLEDLHRICEERE IR P07,
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HHCTHEFOLEDLEICHEEE IR, 7.

SA #7113 Zero AV e i 71 AR EE 25 3.10+0.72 N/kg,
Zero FVIERG IAMEREADS 258 +0.70 N/kg C 2 BEMIC A &
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[FARIZ SA #5771 Zero V) 1) — AF I EETE A 308+
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£1 BRERNEBEBMEOHER
95% 15 HH X [
FNFA B AR

TR B
) 1cC (11) 088 0.70 096
Zero SHiER ) ICC (1.3) 0.96 0.88 099
. 1cC (1.1) 091 078 098
Zero VU =AM qec (13) 097 091 099
B 1cC (11) 071 040 091
UT 7 1cC (13) 0.88 066 097
. 1cC (11) 074 044 092
& ICC (1.3) 0.90 071 097
- 1cC (11) 084 062 095
& ICC (1.3) 094 083 098
1cC (11) 078 051 093
RB 71 1cC (13) 091 076 098
- 1cC (11) 079 052 094
SA W) 1cC (13) 092 077 098

Zero AMEfi 1 - ¥ O R T Y a VWAL T OB AER

Zero ) ) — A ¥ORY ¥ oa VWAL T O

UT : Upper Trapezius (f§0E#5 1-&B), MT : Middle Trapezius (f# I8 &5 1 #&5),
LT : Lower Trapezius (f418f% T#B), RB : Rhomboid (ZEFEH), SA : Serratus

Anterior (AIFER)
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T8 W& BB 71 OFHARE R ClE & CoEBICE L TICC (1.3) 2508 LiE-7:

% £
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JEEE R 5 Y R TR 2 LA
TH% ) HERRE SN TW 2257 bhubiudBig
2B W, AR JEENL T Zero #MiE RS 71 % Zero V)
) — AR OEFFFM #4772, RIEBITEOF D O 5%
REREEDFAET LI AR L T b, BRI L) b7
MCRE AT 7% ) FAE NIV COMEL 2 D720 LD
FERENEICE VAL T ORI RETH 5 & & 2 T
L. FIThItbIUI4 N Zero YViER T, Zero U V) —
AHINIGEFF 5T %2 A LA TR L 72,

RN HIBIR B L CEIES 7 2508 L ETE D5
P TR 8L Tw s, SEOFH R TIE,
Zero YViEf 10 ICC (1.1) #3088, Zero ')V — A/l
D ICC (1.1) 13091 72572, #D72® Zero HMiER I,
Zero V) — AL CiE 1 O FHAE £ S BIT
GMEHEWERELEZELZENTEL X2 A, T2
5 JE BR A5 5 1 O sHAlRE SR Cld & CoIEH IS LT ICC
(13) 08U EE o7, ZD 70008 F & BB
LCid, 3MFEHIL 72 Figfi s v 2 2 & TR HE
WETEM AL 2 ENTEDLEERD. L, A%
DORFE L THREREBEEORE 2 177% - T\ il
HIFHNG.

o™ i3 EEBEcBeTr¥oRy Y a » TOE
VRN T IRAL L AL ETH Y, B a0
BARIBENDL EHELTWD, 4, Zero SMER 1
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x2 EAKRYY 3 REHEE CRRERABEBEHNOBERDER

WESHH Zero HVHERG )1 B HE Zero Y HER IR T p1H
Efln %) 248 £27 236 £27 0.1024
B (cm) 1704 =39 1727 =40 0.0919
RE (kg) 654 =71 671 £59 04318

UT /71 (N/kg) 2.67+0.58 231+0.52 0.0620
MT 7 (N/kg) 0.79£0.19 0.76 £0.15 0.6020
LT %7/ (N/kg) 0.72+0.17 0.66+0.14 0.2896
RB#7/) (N/kg) 085+0.14 0.86+0.22 0.8930
SA %71 (N/kg) 310£0.72 258 £0.70 0.0209
FEF IR & F 12:6 6:12 0.0943

(B o)
rETIEHE Zero V) V) — AfEJIEAMERE  Zero V) V) — ARG IR RE p1H
Ay OR) 247 £32 236 21 05013
% (cm) 1717 =52 1714 =28 0.2089
KE (kg) 656 *6.7 670 *64 05228

UT #71 (N/kg) 251+0.60 247+0.56 0.8428
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@ Abstract

We administered platelet-rich plasma (PRP) therapy for injuries at proximal sites of medial

ulnar collateral ligaments (UCL) of elbows in 8 baseball pitchers (1 professional, 2 corporation

club, 1 college, 3 high school and 1 playing recreationally) resisted against prior conservative

therapies administered for 3-7 months with a mean age of 24 years. The UCL injury was classi-

fied as grade ITA in one professional pitcher and in other non-professional pitchers as grade IIB

based on magnetic resonance findings. Power Doppler analyses showed areas of pathological hy-

pervascularization at proximal sites of the UCLs in all pitchers. The PRP injections were per-

formed 1 to 3 times during 3 weeks. Seven pitchers accompanied with grade IIB injuries returned

to their previous sport activities without symptoms and hypervascularization on power Doppler

images disappeared. A one pitcher with grade IIA injury had initially begun interval throwing ex-

ercises following twice PRP injections, but, due to recurrent elbow pain and worsening joint insta-

bility he eventually underwent a reconstruction surgery.

Introduction

In baseball pitchers with injuries at proximal sites
of medial ulnar collateral ligaments (UCL) in elbow
joints, classified as grade II injuries on magnetic reso-
nance (MR) findings, the efficacy of autologous plate-
let-rich plasma (PRP) therapy has been questioned"”,
especially when previous conservative therapy had
been not effective. This has been in contrast to the
well-established efficacy of primary repair or recon-

struction surgeries for distal site injuries or complete
UCL tears™? Some reports, however, indicated that
PRP may be advantageous in selected patients"?. An
one of the factors causing the different therapeutic ef-
fect of PRP against UCL injuries among literatures
may account for the different concentrations of plate-
lets or leukocytes in PRPs used for therapies. McCar-
rell demonstrated that the PRP at the platelets concen-
tration of 1.2x10°/uL led to a paradoxical effect on
collagen synthesis on the culture of horse tendons com-

pared to the PRP at the intermediate concentration of
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the platelets, while also presenting an increase in in-
flammatory mediators”. Boswell also demonstrated
that the PRP at the high platelets concentration re-
duced tendon metabolism and collagen synthesis in
equine tendon culture®. Moreover, Giusti demonstrated
that the PRP at the platelets concentration between 5.0
x10°/uL and 1.0x10°/uL stimulated cell proliferation
and migration as well as collagen production in human
tenocyte cultures while higher platelet concentrations
have an inhibitive effect both in terms of cell metabo-
lism and collagen synthesis”. From those information it
seemed that the platelets concentration between 5.0 X
10°/uL and 1.0x10°/uL in PRP was optimal for the
tendon or ligament healing. Regarding the influence of
the leukocytes in PRP against the metabolism of teno-
cytes, Dragoo demonstrated that PRPs rich in leuko-
cytes led to a significant inflammatory cellular reaction
in rabbit tendons at 5 days after PRP infiltration'”. Mc-
Carrell demonstrated that the PRP with a high concen-
tration of leukocytes led to higher expression of pro-in-
flammatory cytokines and catabolic mediators as well
as lower collagen synthesisﬂ. It appeared that the leu-
kocyte inhibited the restoration process for the treat-
ment of the tendinopathy since the inflammation dam-
aged the extracellular matrix and a lower synthesis of
the collagen molecules suppressed the conformation of
the tendon matrix. Hence, we administered leuco-
cyte-reduced and platelet-concentration controlled
PRP therapies in eight baseball pitchers with grade II
UCL injuries.

Patients and Methods

Ethical approval to the present study was obtained
from The Ethics Committee in our institution (approv-
al #30-15 Jan/31/2019) and the informed consent was
obtained from each patient for the use of medical re-
cords data needed for the study. In all 8 pitchers, UCL
injuries of elbow joints were diagnosed through chief
complains, present illness or physical examinations of

each pitchers according to the inclusion criteria de-
scribed below; 1) A pain occurred at the medial side of
a dominant elbow in the phase of a late cocking or an
acceleration on pitching motion, 2) There was a ten-
derness at the distal aspect of the medial epicondyle in
the humerus, which consisted with the proximal inser-
tional site of the UCL and 3) A medial elbow pain,
which was the same with the one occurred in the
pitching motion, was induced with the manually loaded
valgus stress. All UCL injuries were confirmed and
classified as grade II using MR images. The classifica-
tion of UCL injuries was the same as previously report-
ed". UCL injuries were treated with the conservative
therapy, which included rest, activity modification, use
of anti-inflammatory medications and physical therapy,
for the first step in our institute. Eight pitchers en-
rolled in the study had failed trials of conservative
treatment during at least 3 months (3-6 months) at
the previous institutes and then they came to our insti-
tute in order to receive PRP therapies. There were 8
men with a mean age of 24 years (range 16-46 years).
Among the 8 pitchers, 1 was professional, 3 belonged
to a high school club, 1 was a college club member, 2
were practicing in a corporation club and 1 played
baseball recreationally. The mean period from the diag-
nosis to the commencement of the PRP therapy was
44 months (range 3-7 months). A clinical information
of eight pitchers enrolled in the study was shown in
Table 1.

Dynamic musculoskeletal ultrasound examination
was used to measure elbow humeral-ulnar joint space
before PRP therapies. Briefly, all pitchers underwent a
baseline ultrasound measurement of the humeral-ulnar
joint space with and without 4 kg of valgus stress on
the elbow at 30 degree of elbow flexion in comparison
with the noninjured healthy elbows on the opposite
sites. No significant differences of the stressed versus
nonstressed medial joint spaces, which were more than
2mm in the length, were observed between the domi-
nant elbows and the opposite healthy elbows in all

Table 1 Clinical information for eight pitchers

Valgus Hypervascularity JOA-JES Quick DASH
Case Age Level . .

instability on Power Doppler sports score sports
1 16 High school — + 1IB 70 62.50
2 17 High school — + 1IB 70 50.00
3 17 High school — + 1IB 70 62.50
4 21 College — + 1IB 65 68.75
5 25 Corporation club — + 1IB 65 62.50
6 27 Corporation club — + 1B 65 68.75
7 46 Recreation — + 11B 61 75.00
8 23 Professional — + IIA 65 75.00
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pitchers. The mean difference of the stressed versus
nonstressed medial joint spaces in the dominant elbows
was 20*14 mm and the mean difference in the oppo-
site healthy elbows was 1.9*1.3 mm. Power Doppler
exams demonstrated pathological hypervascularization
areas located at the proximal insertional sites of the
UCLs (Figure 1).

Magnetic resonance images were T2-weighted im-
ages, short tau inversion recovery (STIR) or T2* im-
ages. Coronal or sagittal sections were collected for all
UCLs. Based on MR results, the UCLs of elbow joints
injuries were classified as grade IIB (diffuse heteroge-
neous intensity signals, chronic but healed partial inju-
ries) in 7 non-professional pitchers (case 1-7) and in
the professional pitcher (case 8) it was the grade ITA
injury (partial tear) at the proximal insertional site of
the UCL. As a represent case of a grade IIB injury a
coronal elbow section of MR images in case 2 was
shown in Figure 2a and the one in case 8 was shown in
Figure 2c¢ as a represent of a grade IIA injury. No inju-
ries were observed at the distal sides of the UCLs ex-
cept case 2.

A JOA-JES sports score (excluded a patient
self-rating point) or a Quick DASH sports was com-
pleted for each pitcher before PRP therapies and at
one month later after returns and were compared be-

Figure 1 Power Doppler analysis images of the medi-
al elbow joint region (coronal sections). An
upper side was proximal: a) pathological hy-
pervascularization areas were observed at the
proximal site of the ulnar collateral ligament
(UCL) in case 2 (a high school pitcher) with
the grade 1IB UCL injury on MR before a PRP
therapy; b) pathological hypervascularization
areas were observed at the border between the
proximal UCL and the proximal flexor muscles
in case 8 (a professional pitcher) with grade
IIA UCL injury on MR before a PRP therapy.
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fore and after PRP therapies using a Wilcoxon’s
matched-pairs signed-rank test.

A 3.0-6.0 mL of an autologous leukocyte-reduced
PRP was obtained from 20-40 mL of the whole blood
with a preparation kit (MyCells, Kaylight, Tel Aviv, Is-
rael) accordingly with the manufacturer’s instructions.
In the PRP, the mean concentration of platelets and
leucocytes were 8.5x10°/uL and 3.1 x 10° cells/uL, re-
spectively; the PRP did not contain erythrocytes. Ap-
proximate 90% of neutrophils were excluded from the
whole blood by the separation gel of the spits (a detail
mechanism for an exclusion of neutrophils was un-
opened). The PRP was classified as type 3 according to
the Mishra’s classification and as “pure” according to
the PAW classification, since the PRP was not activat-
ed before injections.

Before an injection, the skin surface was sterilized
with a 10 % povidone-iodine solution. With a patient in
the prone position and no previous anesthesia, the PRP
was slowly and gently injected using the peppering
technique into the whole UCL including the proximal
insertional site through a 30 G needle under ultrasono-
graphic guidance. Then, resting of the elbow joint was
implemented with bandaging or bracing for one week,
and activities of daily living were initiated afterwards.
At 3 weeks after the injection, efficacy of the PRP
therapy was evaluated through clinical examination
and power Doppler analysis. When the therapeutic ef-
fect was not considered satisfactory, ie. there was no
observed reduction in pain or in intensity of hypervas-
cularization on power Doppler images, the second PRP
injection was carried out in the same manner. Three
weeks later, another clinical examination and power
Doppler analysis were performed and treatment effica-
cy was evaluated. If during the observation course, the
pain initially improved but could not be completely
eliminated, another (3™) injection of the PRP was per-
formed. If the expected efficacy was observed (lack of
pain and decrease in intensity of hypervascularization
on power Doppler images), throwing was permitted at
3 weeks and then pitching was permitted at 56 weeks
after the last injection. In all patients, clinical follow—up
was carried out for 6 - 20 months following the last in-
jection. Physical conditioning programs were imple-
mented during the PRP therapy when pitchers had
other physical problems that potentially interfered with
the kinematic sequence of the pitching motion, Le. pos-
terior tightness of shoulder, abnormal position of scapu-
la or restriction of motion range in hip and/or spinal
joints.
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Figure 2 Coronal sections of magnetic resonance images of elbow joints: a) A T2* image showing a diffuse heter-
ogenous signal intensity at the proximal site of the ulnar collateral ligament (UCL), classified as the grade
IIB injury, and a slight damage of the distal UCL in case 2 (a high school pitcher) ; b) A T2* image at
three months after a performance of one PRP injection showing the recovery of the proximal site of the UCL,
although the distal damage of the UCL was unrecovered completely; c) A STIR image showing a partial tear
at the proximal site of the UCL, classified as grade IIA injury, and a high intensity for proximal flexor muscles
in case 8 (a professional pitcher) ; d) A STIR image showing the incomplete healed partial tear at the prox-
imal site of the UCL and remained high intensity areas for the mid-substance of the UCL or for the proximal
flexor muscles in case 8 following two PRP injections; e) A STIR image after a recurrence of the UCL injury
at 4 months after twice PRP injections showing no clear partial tear of the proximal site of the UCL, a heter-
ogenous signal intensity at the UCL and a remained high intensity for proximal flexor muscles in case 8.

Results

The mean number of PRP injections was 1.9 times
(1-3 times) and no adverse effects were observed.
Seven pitchers (case 1-7) accompanied with grade
IIB UCL injuries on MR images returned to their sport
activities as before injury with no symptoms at a mean
of 15 (12-20) weeks after the primary injection. In
these 7 pitchers, spontaneous pain, tenderness or pain
on valgus stress test ceased, and hypervascularization
areas on power Doppler images also almost, not com-
pletely, disappeared. Points for JOA-JES sports score
of returned pitchers were significantly increased up to

86

93.7+6.0 points from 66.6=3.5 points (p<0.01) and
points for Quick DASH sports was significantly de-
creased to 3.57 =492 points from 64.29 +=7.83 points (p
<0.01). Magnetic resonance examinations were per-
formed in 3 returned pitchers at 3-6 months following
the last PRP injections. Incomplete recoveries of the
proximal sites of UCLs were observed in two cases
(one of them was a case 2 and a MR image was shown
in Figure 2b) and there was no change of MR findings
in one case. All returned pitchers after PRP therapies
were non-professional and these data were shown in
Table 2.

A pitcher with grade IIA UCL injury (case 8) be-
gun interval throwing exercises at 5.5 weeks after the
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Table 2 Times for PRP injections or clinical outcomes of eight pitchers after PRP therapies

Case Times for PRP injections Periods to return (weeks) JOA-JES Quick DASH
sports score sports
1 2 15 100 0.00
2 1 13 100 0.00
3 1 12 100 0.00
4 2 15 90 6.25
5 1 14 90 0.00
6 2 16 90 6.25
7 3 20 86 1250
8 2 Reconstruction surgery 55 75.00

second PRP injection because a medial elbow pain, a
tenderness and an induced pain with the valgus stress
were almost disappeared, the hypervascularized areas
had disappeared on power Doppler images and on MR
images the partial UCL tear had seemed almost, not
completely, healed, although the intensity for the
mid-substance of a UCL or for the proximal flexor
muscles was remained as high (Figure 2d). However,
pain on throwing and valgus instability of the elbow
joint gradually developed along with increasing intensi-
ty of pitching. Due to lack of improvement, the patient
decided to undergo a reconstruction surgery, which
was performed at 4.5 months after the last PRP injec-
tion. A coronal section of a dominant elbow in MRI be-
fore surgery was shown in Figure 2e and points for
JOA-JES sports score or Quick DASH sports before
surgery was described in Table 2. On surgical findings,
the partial tear of the UCL proximal insertion site was
macroscopically repaired with adhesions in the
UCL-surrounding tissues; however, tissue degeneration
and areas of lower tension mainly in the mid-substance
portion of the ligament were found. In the histological
examinations, several pathological findings specific for
the UCL injuries in pitchers were observed in histologi-
cal sections of UCL at the mid-substance portion,
which were no infiltration of inflammatory cells, an in-
creased number of vessels (angiogenesis), a cellular
proliferation, a hyaline degradation of the tissue matrix
and a proliferation of neurofilaments (Figure 3). These
findings indicated that an UCL injury classified as
grade ITA in a professional pitcher was not recovered
with a leukocyte-reduced PRP therapy.

Discussion

Seven pitchers of case 1-7, who had UCL injuries
classified as grade IIB injuries on MR images, returned
to their pre-injury sports activities with the treatment
of PRP therapy in the present study. Hypervasculariza-
tion observed on power Doppler images disappeared

a b

Figure 3 Histological sections of an injured UCL at
the mid-substance portion obtained at the re-
construction surgery in case 8 (a professional
pitcher). An upper side was proximal: a) A his-
tological section stained with hematoxylin—eo-
sin (H&E) showing a cellular proliferation, a
hyaline degradation of the tissue matrix and a
hypervascularity (X40) ; b) A histological
section immunohistochemically stained with
mono-clonal anti-body specific for the epitope
expressed in neurofilaments showing a prolifer-
ation of neurofilament fibers (x40).

after the PRP therapy. The outcomes indicated that
level of hypervascularization correlated with intensity
of pain and that both were reduced by the PRP treat-
ment via elimination of pathological hypervasculariza-

112 reported formation of abnormal

tion. Okuno, et a
capillary vessels with shunts in patients with painful
tendinopathies or chronic ligament injuries, and sug-
gested that pain might be generated at free nerve end-
ings distributed along abnormal capillaries. They con-
firmed this hypothesis by demonstrating that focal
embolization of the abnormal capillaries led to immedi-
ate cessation of painw. In our series, the process of ab-
normal hypervascularity with pain produced by reac-
tive free nerve endings might have been inhibited by a
reaction induced by the autologous leukocyte-reduced
PRP, although a normal healthy blood supply is neces-
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sary to repair the injured ligament.

Pathological findings on MR images are often ob-
served in UCLs of elbow joints in asymptomatic base-
ball players and presence of such findings has not been
considered a risk factor of future physical elbow joint
impairmentw. In our series, the MR images of UCLs in
non-professional pitchers who returned to previous
sports activities indicated incomplete recovery of UCL
after PRP therapy in one case. Those findings speculat-
ed that a normalization of MR finding at UCL was not
essential to return to the previous activity.

The pitcher, who had grade IIA UCL injury on
MR images, could not return to his pre-injury activity
because degradation of the UCL, mainly observed in
the mid-substance portion of the ligament, did not im-
proved, although after the PRP therapy hypervascular-
ization temporarily disappeared and the proximal par-
tial tear seemed to be macroscopically repaired. We
supposed that even after the PRP therapy, the UCL
never recovered from the degradation process caused
by the grade ITA injury, since we have already experi-
enced that severe degenerative fibrosis conformed in
Achilles tendinopathies of two cases were not recov-
ered although PRP injections were performed at 3 or 5
times". Our results do not contradict with reports on
high rates of return to previous sports activities in pro-
fessional pitchers who had experienced previous grade
II UCL injuries and were treated with PRP therapy1’4>.
Further studies addressing possible influence of tear
size of injured UCL or leukocytes concentrations in
PRP are necessary to elucidate limitations of the PRP
administration in treatment of grade IIA UCL injuries
affecting professional pitchers along with proceeding
basic studies including an animal model analysis™.
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D EREMIT 2 O & 3EE LV SERE SR LTV IR
REZ EH§ 2 AL L CB 53, KRk 7 + — A8
2 BEICMb L EEOmBELEICHRET ST
TS OB FE & S L TV A OPBURTH B, HiIEIE
74— AOBRGDTEBFTH S 2 L, HE RS
V5L ORISR CTH 5 2 L AREE L LTHITS

na5.

bivbiuk, EEHEEE DOfmES LCitz, Efhil
SHOBRE Z BRI ER - oK & L THRIBT 57200
PN 7 & L T 74V release push 7 A M & &L L 7-.
FERIZBUITAR—= L)) — 2D EIZEERTCRLR L
B, TOTAMTREEFIT2 ) HEREEOR— LY
) — ARG B R AR JIREET, K=V 2HIF5 &
IZFTHTDEFFMT 2. 20 I ZHRERE &
LR TS 2 2 & T, K= ) — ABEICLE
Vi, R, RO X AT OMEZBIT L
TWHRWPERRLZENTESL. L, 2OTA R
TSNS W37 PEEREEOTRINE & BE L T
LIS THR . Fh, RV LN TW 5 IR B
DIVEEFG IRV T 72 £ D & 9 IZBRE L 728 hr i )

kAR D) RS A 7 3

T 980-8574 AT HHEX AT 1-1

Department of Rehabilitation, Tohoku University Hospital

FALKREEEE ) N E ) 7 — 2 3 Y 2) JJE by eI SR

TEL 022-717-7677/FAX 022-717-7678

Department of Orthopaedic Surgery, Kurihara Chuo Hospital

E-mail takayukimurakipt@yahoo.co.jp 3) JCHO fli&ymbeisesi il
Department of Orthopaedic Surgery, JCHO Sendai Hospital
4) SAE T LI bR VR
Department of Orthopaedic Surgery, Kesennuma City Hospital
5) AR—=VERFLY VT —2
Sports Medical Science Network
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P & HedE L C, 374V release push 7 A b AS & DFEEE
BERTHL0EAHTH L, RIFEDHAN, Bk
BT BTN release push 7 2 b ERIWE DM
FR& IR, MORRERH & T 52 L TH 5.

7 =

1. W&

018FHEDY =X+ 7HMIZAT A INF 2 7
% RN EGE T 100 A e st e L7z, wt%ko
iy, R, fRE, HEREAHR, FTBREANR, KD e
YHRREERLIORY. HFoPIZT vy —Au—0ET
TV 7Zeh o 72, release push 7 A b %°Jg BAFHJE BH % 1) 5F
BT 2RARHEEOREY H T 28 1T%4T HF
filiz & Boh L 72

2. FHmEE
(1) release push 7 A b

VAT release push 7 A M, #7715 2% ISOBEX %
HW Tt o/, B EFy v FR-VEEOZAT v 7
ECRAMMBICHE, R—Vz) ) - TLMEICFE
DV, WEHMRREMLO F F ISOBEX DA~ T v 7%l
LCHieo7 (K1), £/, " FANVKFAFE
A — % — %W, JEEA T2 release push 7 A b &
M UE - FEERA T3 72 50 L 72 (BEREAAL re-
lease push 7 A ) (HM2). EH507 A M b &ERM &
JHER O H TORITE L, PiE 28k #F L <
WA TE D L) ISR 21T 72> TH SR %
T o7z, JERERBOR— 1) ) — ZAfEE, [R—
AT L) ETHELZHEZTY ) —ALETH?
EHWTIE A PUE L7z, ARIFZE TR o3 /128
JHRERB L VIET LW AGEEmEE L.
(2) T 14 i J&1 PR 5 70 R Aifi

TEFH IR TR, BT, BH T, EIES
T, AISER ORI AL, FEREASIER Bk L D 55
WA EREEE L SO IR LEA T
Empty can test # J\>72% B F#1d External rotation
lag sign®’ # B# 12 L, VAT - BT EM CRAICHE

®1 MHROFM

HH

HHi 163 (0.68) *
HE (cm) 1723 (569)*
hiE (kg) 673 (761)*
PrEk HIOAN, 10 A
FTEEM HT2N E2TN, W1 A
KRIvav

#F 22 A

T 12 A

HNEFF 37 A

H1 T 29 A

SR (R RE)
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1 3IfIrelease push =X b

B TATTFRICEE»T THRAELZ. BF M
(37467 C Belly press 7 A F QY % &) FEICIK
Pua 2 Chea L7z, (80EW TR NEEN. <8 B & & 4t
% 135° - AMBELALIC A S8, LBl EZ EswRET
G A7 0L SR % AT T L 72

i 87 1% Ekstrom 5 @ Diagonal exercise & %% (2
L, EE120° 8 & OUKFPWER 10° 62 T E A2 12 L
ToIREE ORI S &, FHICTHDEILE 2 ) THaAE L 72,
(3) HIEoFHA

Tyr—bEMBICT, MEBIVIEOERFEOR
2DV TN,

3. HrEtEEAR

VA B X OHEEAL T O release push 7 A MZBIT %
FEERAN & FEFRERM O LB I FIS D B D tIRE = HWv
7z, F72, BNEOREL HATHE OBRE TR 72
W " BE % F 7z FEEHEAT 2 7 b & SPSS ver24
R HEKHEZS% E L7

15 ES

A7 release push 7 A MZBWT, MARIZE O
AELE L THRELT BT CE o2 1HIEMEIZL LR
MY — AEEFO 1B 2 flidkEst sz, F72,
JERIE Y — A BEER 0 1 FNESIAL T 7 5 BT 5 & 8 H
TR OFIIEHE A 5 b BRAE S 17z

R GEETRTHRD &, A release push 7 A b I
PLERM 28169 +4.0 kgf TIERERM A 156+80kgf TH
BEIEI R, o7 (p=0050). JEEAAL release push 7 A
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2 [BEEAfI release push 7 X b

w BRI = FERERIA

25 - 25 - >kp<0. 05
204 ] ~ 209
B 2l
~ 10 A b
0 - 0
SV N BN
3 IIfirelease push & X k& & U'BEEAL release
push 7 & R+ 2 IREKMAI & FERIRAIDFHF L
&
Rt (n=77) Bt (n=21)
‘p<0 05 !
nERTREH D nERSH Y
JERFPR72 L AR L
4 i release push 7 X b & BHE & DREE
Rt (n=69) Bttt (n=31)
D n.s. D
« I 8 Y n 5
TR 7e L B L

5 BEEAfL release push 7= X k EBFHE & DEEE
ns.. BEEX L.

B ER M (12026 kaf) ASIEFLERME (112+28
kgf) &0 AEEICHT A7 (p<0.0001) (K3).

A7 release push 77 A I TR 7Z - 72013 98 A 21
AN @21%) T, 20 bERFED D 521 A 15 A
(71%) THh YW HEERMEIRL S (p=0020) (™
4). WEBAAT release push 7 A b THPEZE - 72 D 1% 100
A 31 A (31%) & 374V release push 7 A b X 1) Bl
KPESho/z. LhL, 2031 A0 BEENES DA
15N (48%) THYH, BENFHELAELZMMRIIRAS %
rolz (p=0959) (1X5).

B BAE T % A L, AT release push 7 A b BT
Ho7215 ADH B, JEEMT release push 7 A b & B
DETIZ4NTHo72. $72, BHBEEREZAL, VAL
release push 7 A MW TH -7233 ADH 5, JEEAL
release push 7 A b b EHORFIZ 2 A TH -7z, 3L
fif release push 7 A I B % T EAAL release push 7 A
FMEWETHS7-DIX 1L ATHY, ZOHD/IY —
11 ACTH -7,

T8 FAEIE B O 71\ XB R O F M & 7 BRI
Rohhrotz (£2).

Z X

KIFFEIZ BT, JEEMY release push 7 A b Tix$&%
RUOM T IR EZICKEDL>72DIZF L, AL re-
lease push CTIXEEEN o7z, TOI EhE, VAL
ERERL T ICRE L T 2 /T 72 (XA RE DS
HpoTwnbeEz N5, WEE release push 7 A
MR - T A M 128V TLE S8 72IREETIT 2 D
720, EBOAROFHI TSN RESETVLEER
bNh. —F, VALTIEM O RIKO AR L TH
D, JERAAL & B L CARRE L DI A, HTH» 5 DK
NE TR, g, PR S (RES ST 2 58T 50
0 b, L7z o T, JEENY release push 7 A &
"¢, A7 release push 7 A NGO A 1ZHRIZ, 8
B CHIE LI W, OB L OZ DfnEk
REA L L CTWAIREMENE Z 515,
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®2 EHAEOER L EEBEBRFHOBNET £ OBHE
LI JA % L

Rtk Fatk Wtk [£E3 P i

T L 755 22 26 17 35 0.178
T A 18 30 16 35 0.521
JH T A 25 23 36 15 0.058
MR 24 24 21 31 0.334
HiI S 20 28 18 34 0.468

ZLTC, ZOZFEOT A MDD L, VAL release
push 7 A N DADVBIFE & AEIZEEL TWz, i
W ERE D ST, RBROH T ®H 5\ EEDIREERED
EF2ENEEE L TWA I L 2RI LTWS, Af
72 CIXERAAT release push 7 A~ DIARC b T B & 5 BR
BREDRHI AT %\, RN & OB & A7z, SB1ThE
FECII L, BT, A VEAYE N % R E & B
WML TWEEREENTVEY ™Y F72, BRTHH
BRHIBOBRLETA v —F VA vV Ay NEDH
BORE SN TBY Y, BRTOFME LT HVS
NTWBY LaLl, ZheoFHEE b ENEE 6%
BRSO N oo RUTFEOK RN release
push 7 A b33, FRR0TE BET O 7 57 Tidia i © &
LWEINIEOEN & 7 2 EREI A 2 B LT 2 1T RE
HERELCBY, SRBHEFORIKEESE - ikt
T OB TROMETFME L COFRAEEZRL TV,

ARIFFEORA L LT, FWOFEMZHE L Twin
ZENBIFToND. EBRIZ, LI release push 7 A k
Btk 77 B 33 BICIB IS 1), T _XCOREMNEL &
FTHOTIE R, JHHECHBEOWREE, &5\ IdHEA
D U B¥ERAA 72 12 X o TIZAV release push 7 A
N OGRS - FRENEDLLWREEN D 5. KIE
RERJ A DA U A AL & 3747 release push 7 2 b & @
FEDKE NS HBULETH L. £72, release push 7 A
N ORAITEBRORIRIC BT 2R — 1) ) — A fh & 5
% LUREED D . S IRTCENERRATE E 2 F V7 Fisck
HPULETH L. 2612, RERMOM ST A IFERMA &
DIKT L CWBIGEICIHE L B L7278, R EFR T
HolzEbh S . release push 7 A b EBNED
BIEA X0 M-S 5 &9 RGOS X 2 BRI
ROy b TEPHFAET RN S 5720, &
BOS OB LMEVBLELING.

fEPRICFICBI L ¢, ARWFZE Tl release push 7 A b
TITETHIRE SR 2 F VTR IEFi 2 17 7% © 7225, release
push 7 A b BRIZEH DO T B 5 V37, ERh
REFMTHIEEHBELTBY, Empty can test?
ZEDX)IETIEITLFHMEL ) 25D THAB. L7z
W3- T, AL release push 7 A b TlIE A2 ST %
P BIELANS, B2 SIPLE 22T I T b FFAf T BE
ThH5D.

F 72, KRR L Y IEIE & 3247 release push 7 A
ORI OBEATR E N2, T OB IINET B
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HOMNL -2 7R R— L)) — AMBEOBIE R &I
X o TI7f7 release push 7 A F DI E L, B
IO REERTT RSN H L. SHOWETIE, B
[ 232 O S2AV release push 7 A 2B 0 388 T 12 &b
L, BEMEEORM I LR R — )V 1) ) — AL ESIEC
Lo TEINRPUGET %20, HEFIAIZTR T LZEDS
H5b.

I BRTFREFI00HEZTFRE LT, AL release
push 7 A b & B OB % FH <72,

2. A release push 7 A & JE R O M A 75 7 B 5E
MR LN,

3. JEEAE release push 7 A b X0T8 £ & PH 5 771308 I
ARG R

4. 377 release push 7 A b 2%, LR RJE BIET 05 115
i T T E 2 WENHOER & 7% 5 HEREN [ E
AL C VDR H 5.
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KhEFARIFARERTIE B R E R DFREERAU L
RIS A R i £ & OBE

The Association between Medial Meniscus Extrusion and Lesion Location of

Osteochondritis Dissecans of the Medial Femoral Condyle

A IEFY  Masakazu Ishikawa
Rl Y Atsuo Nakamae

tadk Z8?Y  Goki Kamei
3%  fAE?  Nobuo Adachi

@ Key words

JREEWT I T Rg g8, FEAEERAL, PRI A ARGRE

OEE

BT E 28 (OCD) 13 KBRE OIFEDOIBINFET D 2 LD ho TV DA, ZORKEIL
S &N T ey, NHEEEABGER&E & B OCD O3SAEEMICEH LIRET 21772 o 72, BT
IR % 4T 7 - 72 KRS PN EE B X OWMIlEE OCD & & xf 5 & L7z, Aichroth 43472 5 classical

extended classical type (MFC-C/EC #), inferior-central type (MFC-IC %) 3 X U011 OCD
T (LFCH) @ 3WIZB VT, MRI RGO I PIER2> & A B AR B A 2 P9 Bk
DIETK L 72 relative percentage of extrusion (RPE) |2 X 2 HefHiat #4177 - 72. RPE 3o 2
BB L C MFC-IC HETHBEICKE 22 R LTz (P<001). WHEIREASGRBIC X 5 KR
PUHLIE~ O 38 E fif 7% inferior—central type @ OCD 38 ICAG-§ 2 Z £ AR S 5.

= V-

FAEF BT 2 HEAHOBKE T ORATHRE & w5
SND REERI R 25 (BLUY OCD) 13 KRBRE O e
DNZFEST B LRGP TWAYE AR— VI
B 7% EOBBARIC X AU I E OFEERIEN L E x
SLNTWVDEH, ZOREKMIKZICHS 2 IZENTWE
Vi 2N FETIZ, OCD BB BT 5 i A9 R0 B
THWRIZEFICRONTHB Y £72, §NTo%
AEFRAICB L CRBADS T E 213 L, ToRiBmidEon
T,

— 7, PRI AR B I AT S R 28 T s B
DT VICEETH LI LSO E R oTWS, K
WFZETIE, KBRS PRI B BB R 250 & R I E
inferior—central type OCD DOISAFALAFEML L TV 5 2
LAZHEE L7z ARWgEo B B9 A AGE & & i
OCD SEHM L DBEEZHONMIT LI ETH D,

MERBLVAE

2010 4F2> 5 2017 412 24 BE TR 2 17 7% o 72K
FEE B X M OCD B 38 Bl 47 iz xf 5 & L
7=, MEEE OCD 1% Aichroth 43112 & % classical 3 &
UF extended classical type (MFC-C/EC #) & inferi-
or—central type (MFC-IC #) o 2 ¥ (240F, 44l5HE
OCD #: (LFC#) & 3 TIBMid 2 1TRo72. W
M B ARGE RIS, MR SR B RIC B0 5 EE A% 2
5 O NI B AR S R EE 2 P B AR O E TR L 72 rel-
ative percentage of extrusion (RPE) % M\ CTHiat %
T7% o 72%(™1). F 72, 4 #, body mass index
(BMI), TH7 94 x> FiFfli& L <, lateral distal
femoral angle (LDFA) 3 X Uf medial proximal tibial
angle (MPTA) #FHIL, 3HMOLEEB L O RPE &
OB Z MRS U7z FEFEAT X, 3T o Iz
Kruskal-Wallis # % % H \», Bonferroni/Dunn’s # 12 X

AR

T 734-8551 )i T EIXE 1-2-3

N BRFNTRIE - AR

TEL 082-2576-5233/FAX 082-257-5234
E-mail mishikawa@hiroshima-u.acjp
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A v
RPE =A/B X 100

1 AREIEAREREDEHEIAE
MRI IR ETRIC SO TREEREZE D 5 OAEIHE
BiEEE (A) ORAIEAROLE (B) (CX
¥ B HtEE %51l Relative percentage of extru-
sion (RPE)=A/BX100.

b4 EILE %177 - 72, RPE L4, BMI B X 0T
TIA A b EDOHB O IE Spearman NEAAHEI 7
BiEE W, pES% KMz BEEED ) & L7

i ES

MFC-C/EC #1318 it (514 14 6, &2 6, “FI5
4G 153 7)., MFC-IC #1312 8 (k6 B, “oik2
B, FIg4EE 148 %), LFC BEE 17 i (B 1061, %«
T4 6, FEE 128 %) 7. ki, BMIICBIL
TREHMTHEEEZRO LN o7, TIAL XY MZH
L Cix LDFA {23\ Tld MFC-C/EC # & LFC # i
TORHEEZROZH, MPTA B L TR &EHRMT
HEZZEO SN Do 72 (1), RPE & MFC-C/
EC#, LFCH# LI L CMFC-ICHTHEIZREZ R
%R L Cw7/z (MFC-C/EC #: 207+93%, MFC-
IC #:330%62 %, LFC #:194+97 %) (X2). %
7z, RPE & 4Efif, BMI, TH7 714 4 ¥ FOMBEIZH
LTiE, RPE & MPTA ICBWTOAEELREDHE%
A7z (r=-0386, p=0007) (X 3).
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n.s.
J |
50 P<0.01 P <0.001
| 1
| | A
404 °
[ ]
A
30 _ .
S 3 ala
w A
o
m —
20 4 :: - - Au -
$° o
[ ] L] S
—a 0 A |a
10+ o0 A"
A A
0 T T T
o \C’%‘ qé%(
0\@ & .
$<°' A\

2 BEMEICHTD RPE DOEbE
RPE |& MFC-IC B#ICHEWTHEBICKE LEZE R
LT

Z £

RO NTHEBELTIED A%, ARWFZeH S KRG
UL inferior—central type OCD #EBI1Z 3BT RPE 2%
AEICKRERMEERL Tz 72, MPTA & RPE ¢
HOMBEZRTZELHLNE R T2

AN, EEF O B ARG & B ET O S 2B T
DEHEIZIER ISP SN T WA, Rennie 51324 44D 5 7
E=b LEy I —FEFEPLRDEFEET A — M
40 B & 23 B O R HREE 36 BEIC B VT, WAMIRE AR O
% MRI CEFii LT3 720 — MDA
WIIEBI D 73% CTHIEIKIEX BREE L CB Y, BIEiKE
D FABGEN & BT 2 2 EARE SN TWS. L
L, WTNORL PIERT 20 TH Y, OCD Jk
FEWGEE 2D 2 DLV, Yamasaki 5 1%, #MUFIHR
R H QTR AER 730 B % 0 BIEEE LIS B 5 4 fa b

x1 [HOBEETS CHBREH

MFC-C/EC # MFC-IC # LFC #
(n=18) (n=12) (n=17)
A (%) 15365 148+38 128+38 ns.
R (572 14/2 6/2 10/4 ns.
BMI (kg/m? 223%52 19.8+3.3 20.1*45 ns.
LDFA (%) 83.0 ‘i' 17 81720 80.9 ‘i' 27 *$»<0.05
MPTA (°) 84322 848+32 86228 ns

BMTI: body mass index, LDFA: lateral distal femoral angle, MPTA: medial proximal tibial angle
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A 507 r=0.0189
p = 0.900
LN}
40 : °
° *%
[ ] [ )
L4 -
301 ~_°*® ° _—
g c\:.n!’//
oy
[
20 ———
(1] ° ..
[ ]
e® o
101 * e ° ~ °
s \
N
0 :
0 10 20 30 40
Eip (%)
C ®
r=-0.1362
p=0.3613
[ ]
404 o. °
o.. L4
o o
[ ]
304 o0
g \
o
. 20
. ° °
)
104 ¢ ®e oo
® o
0 ; . : : .
70 75 80 85 90 95
LDFA ()

501

404

304

RPE (%)
[ ]

20

30 40

o
=
o
N
o

BMI (kg/m?)
50+
r=-0.386
p = 0.007
[N 1

404

30

B3 RPE &HFE, BMIBSELUTRT7 I X > b &DEE

A FE@E (%), B:BMI (kg/m?),

WA AROMEE R TH L & E2HEL T
AW Zo XAz, MR, FEEF O N AR A
PEZACICEIE S 2 & & A S Cw 225, AEEE AR
Wl & OCD W2 12 B § 2 i i b b A I L 2
2B FAE L e,

PRI H ARG I L2 B 9 2 KBRS PR A & L,
KBRS A B e A S (T & 5. BETIE, W
HEFESCIEIARETTN THLE VI EZTNERE LD
22 5", Robertson & |3 A BEE P FE-B 158 & A
P AARBIRIES & Ol WS L TBY 7, 72, Yasu-
da S I1EKBRE PIHINEA BAERT A A X & AR A AR
S EATFOMBEERT I EEMELTWEY 2hb
OGS, NBIZBWT L AR AAGEBE & KBRE P
HEOALEEW, bbb, WETEOFHLDEZD
NTW5 OCD WA EETHEEZ L EIFENITE
LW ETIERWwWERDbDNS.

=75, /MR, BEZFICBITEHL P REEREZ RO v
PRI A BB A 71 = XA L TRRR AW 2 &
A%\, Krych 513, MRI Bi{% W< AR B GR %
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vl
&
204
104
0 T T T T 1
70 75 80 85 90 95
MPTA (°)
C :LDFA (°), D:MPTA ().

TR 3244 BIOHCTH S A7 AR EE S O Wizt % 720
I D b 5 3 NEEE A AR o 5% B E B A% 20 51
(062%) HAEL2Z EZHMELTWEY, 2020 61T
AT OREZEO TV EHLNE L5
TWwh. ARIZBWTH, AR—VEEIR EOBEARIC
L0, AR Ok < AR ABGRIE A £ T
52 LT, KBRE PR EEA o # & 4 A 5 inferior-cen-
tral type @ OCD FAENZ DR 5D TiZ e\ L HEH L
TWwh,

AWF7ECiE, 10D HEEI2B W T MPTA & RPE ®
BOMBEPR S, BEFWE & P H ARG o BE A
HEWM S D, Goto HI1E TR AT & WAL B HGRB
DBEAE T B 2 & DL T B EAE AEAT D fe B R F- T &
D, MPTA KM, $7%bbIEEEMARIE TRNK
MUYHTFTHHZEHWELTWEY, LoT, MRS
BwTd, MPTA KM TFTHRNK 2L, WEIF:AR
WA PR T 5 2 8T, KRS @A % k5
LI ENRTFHEINS.

KWIFEORA L LT, THREET 714 2 b OFHiH



TETCVWRWIEDRHITENE, BEORETIE VS
B fr L > N G A B & RIBRE B I ks 2%
DOFEHAIE B D > - e ME STV R, L
7eh3o T, WHIBERERT R B IE 2B E 12 BV TR
EHBELTHART SA A P22 LTWATREEYND
B, RIS, ARBFZEIZ BV TIE MRIE§ 2 5 2 A G
HOFMATETHWI ERHIToNL. WK
BRI % 7R 0 VI AR O B IR 2 7
RETd 5 %7, KB P 0 B 4 B kB 2% inferi-
or—central type ® Aichroth @75 10% & Fi 72 384
W CdH B 720”, FIATEH O MR B2 51 2 3
M2 FFMATLEN 5 b EF R TV 5.

Ltk ERBAEBRLL, AT T I AV MBX
OY MIRT W {5 3Fiffi 2> & PRI A ARG B & PR OCD @
TRASAL E OB A MRET$ 5 2 & T, JRREIZHE U 2R AT
BLUOFMREOMEENREIC 5 EFEZTN5,

& &

K IBEE PUEIBE inferior-central type @ OCD fEfI T ld
O FEATBAER & i L CHEIC RPE A EICK X
WZ EATRS Nz R ABGRTL X 2 KBRS AT
~ O # &1 A inferior-central type @ OCD 84 12 B 45-
T5IENHEREING.

X 78

1) Edmonds EW et al: Osteochondritis dissecans: edi-
torial comment. Clin Orthop Relat Res, 471: 1105-
1106, 2013.

2) Aichroth P: Osteochondritis dissecans of the knee.
A clinical survey. ] Bone Joint Surg Br, 53: 440-
447, 1971.

3) Deie M et al: Relationship between osteochondritis
dissecans of the lateral femoral condyle and lateral
menisci types. ] Pediatr Orthop, 26: 79-82, 2006.

4) Kamei G et al: Characteristic shape of the lateral
femoral condyle in patients with osteochondritis
dissecans accompanied by a discoid lateral menis-
cus. J Orthop Sci, 17: 124-128, 2012.

5) Chow RM et al: Intercondylar notch width as a
risk factor for medial femoral condyle osteochon-
dritis dissecans in skeletally immature patients. J
Pediatr Orthop, 36: 640-644, 2016.

6) Ishikawa M et al: Unique anatomic feature of the
posterior cruciate ligament in knees associated
with osteochondritis dissecans. Orthop J Sports
Med, 4: 2325967116648138, 2016.

BR&5E VOL40 NO.3, 2020 323

7) Robertson DD et al: Meniscal root injury and spon-
taneous osteonecrosis of the knee: an observation.
J Bone Joint Surg Br, 91: 190-195, 2009.

8) Sung JH et al: Meniscal extrusion and spontaneous
osteonecrosis with root tear of medial meniscus:
comparison with horizontal tear. Arthroscopy, 29:
726-732, 2013.

9) Allaire R et al: Biomechanical consequences of a
tear of the posterior root of the medial meniscus.
Similar to total meniscectomy. ] Bone Joint Surg
Am, 90: 1922-1931, 2008.

10) Padalecki JR et al: Biomechanical consequences of
a complete radial tear adjacent to the medial me-
niscus posterior root attachment site: in situ pull-
out repair restores derangement of joint mechan-
ics. Am J Sports Med, 42: 699-707, 2014.

11) Bhatia S et al: Meniscal root tears: significance, di-
agnosis, and treatment. Am J Sports Med, 42:
3016-3030, 2014.

12) Verdonk P et al: Normal and transplanted lateral
knee menisci: evaluation of extrusion using mag-
netic resonance imaging and ultrasound. Knee
Surg Sports Traumatol Arthrosc, 12: 411-419, 2004.

13) Rennie W] et al: Meniscal extrusion in young ath-
letes: associated knee joint abnormalities. AJR Am
J Roentgenol, 186: 791-794, 2006.

14) Yamasaki S et al: Risk factors associated with
knee joint degeneration after arthroscopic reshap-
ing for juvenile discoid lateral meniscus. Am J
Sports Med, 45: 570-577, 2017.

15) Kidwai AS et al: Radiologic case study. Sponta-
neous osteonecrosis of the knee reclassified as in-
sufficiency fracture. Orthopedics, 28: 236, 333-336,
2005.

16) Yasuda T et al: Association between medial menis-
cus extrusion and spontaneous osteonecrosis of the
knee. Int J Rheum Dis, 21: 2104-2111, 2018.

17) Krych A]J et al: Isolated meniscus extrusion associ-
ated with meniscotibial ligament abnormality.
Knee Surg Sports TraumatolArthrosc,doi: 10.1007/
s00167-019-05612-1, 2019.

18) Goto N et al: Alignment factors affecting the medi-
al meniscus extrusion increases the risk of osteoar-
thritis development. Knee Surg Sports Traumatol
Arthrosc, 27: 2617-2623, 2019.

19) Gonzalez-Herranz P et al: Femoral osteochondritis

of the knee: prognostic value of the mechanical
axis. J Child Orthop, 11: 1-5, 2017.

97



BURSHE VOL40 NO.3, 2020 324

Y—7 1 hIC%E U/RRBETRT T A RREAD 1 41

Traumatic Obturator Hip Dislocation Caused by Surfing: a Case Report
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HREOKREDT v Fv— 27 B LOEHT7FMEBZER
(C7), 55 7 W HE Wk 222 (Th7), 55 12 g # il 22 &2
(Thl2) 12iEE 16 mm OFRIFEN ST~ — 7 — (Qualisys
AB, Sweden) % Hif L 72,

VARSI R — V) YRR L B BB OB IEDE
BT H7OIC ORI ET, Fa A
MESHETVOH LRI LI TLES V] R
FHRY L, A% 10 RHEE L CiT 2 o 7.

BEREERZIE 10 m LoFER A v M2lh o T, K
VR~ — 71 — & B A L 2B kR — v (kR — v
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o7z, KEREIEROEGEIZ A Y MUl S AE— FH >~
(A¥— KA % —V, Bushnell fL#) % I\ CHHAI L
b B OHD - 7 A TR S & LT

— 2o
Dillman 5% D5 74 H v, BEREMELZ L FD 5o

R—ILEIRBKARICE D > TR LT L — L.

M2 BHEAFZAINEMN (MER)

BEEERRESLUVRBERRRERY—H—0Dh
B, EEERAEEs S ONEIEE R~ —H—
@EP,#\, C7T~—H—P5E3FEDEENYT
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K=V EBFEERT AN 2o THEE S 5 Ball release @ 5
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SN 5. Foot contact PABED MM EIZRY TRIS
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T, ARWECIRIRERBEETHICOL N0 E) 7 E Tl
AHTH S, 2 5 HIZRE 2B 2 BEEE il o R
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M HOTAMREOBRE ZHM L, i o CBEIREEOFE
fifilc POMS2, F @100 I BA fit% 58 o 574ffi 1= International
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score * FEfi L7z, F72, MitcoU ) F—3 3 vidk
itk 7 077 2o TEBS N, 7077 ANEFIZIX
LHET 70 —FIdEFE oz k6 » AOFHIIC
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ARF7E T IR KR AR R S ORE 15T
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& xR
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MMM A EEZ RO H, itk 6 » H® IKDC sub-
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AT AEREEZRO R P72 (K2).

Wit 6 # A TMD I3Hat A B AL RO 7205, W
L LFHMETH L5002 THY, LHEREBIZRY
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AT A4 THE RIT 1 THE p e

R (B ) 9:12 20:32 0.85
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SFhE (kg) 604+116 61.6+131 0.70
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AT 4T RYT4 T pfE
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fiith 6 » A

IKDC (1) 780+151 796+135 0.66
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Anterior cruciate ligament reconstruction : Clinical result : Timing
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