BANZ Lo 578% F 15 (48-54H, 2018)

& Real-time Tissue Elastgraphy (2 & 4
W 35K AR AR ) e D i g e R A

WK 27 D S T SR 2l e
VHA MR A
(S N i3
ST H A i
i W2

83 - BERN OB WK L, BT R & ICEEBMSEmEETH SHH, MRI & EDE
PR 722 AT AS O TR OBYE 72 & & BRI L 72 H A 2w, AR, B IE oiE
AT X D HEROBIFEM S W HEIC R > T, 20— RERITIA NS T T4 —Th I I
P AE IS e HR MR S, CREIRIC ] ST\ 4. EEhZR s CIIBERE G ity 7% L A, &1
JEWERRAT 72 EARHI SN TW 5. SN, TofdgMaIicH L, BERE & 2k S - BEETICE
W, HAIEEIE ST (DO MCL) otz g mib 34 2 &I12X - T, BB OFLEE R
MRt OMBRERFALL, BT T TOIREICRDWEEMEDD 5Pt 217 72 BERERICHN
TR 2 R 2, BPERI & BB S 7z 24 44 CEYERN 16 %) ORFERET 2 G L Lz, kg,
BEWZWEE AL, #®MmT (Led) [CERILHEE N 7 F % %75, Realtime Tissue
Elastography {2 Tl # 17 - 72. FHUEALIX Gravity test (2# U Criioo HE 2 #F, WEA
fr, T8 B EiA R 90°, I BEETE Hh 30° i RIMIAME & U7z, @80 70 e a8 8 BE C R 09\ 2 o - % I
MRNZEE &, MZEEE2:SR0N72h 7T OERMEE N GHMEE (MCL) OFEAMETHL
7z strain ratio (BLF SR) Z8ML, 500D L 3EDOFIfE % SR fH & 5% Lk %
SEL 72, SRAEIZEM 311+1.13, 4l 248+079 L AEEEZAD7: (p=003). chbzE
FOAETHRT 5 &, SRV EE (n=9) Ti&, SRAEIZEN 386+0.73, 4 2.61 %091
ERBEEZRD (p=0006). ZEEEEH 72 LEE (n=15) TIEEM 266 £ 1.10 1344 240 = 0.72
CHEBERRD N o7 (p=045). ZEEEH 72 LEECHRIER 1 20 H K & 2 DIBETHA~RS
ElARMIEMEBUTAEESZIRL, TRUBEDAEEIIRO L7208 BHOAT
W2 E, BEHR1IPHRGE 1 2HU L CTHEREZRD 2. HEWH 132 LA L SRH
KAEIC 722 5 LA 2 72 CT720s, RERITBECRE X 0 & <, 5 L 223 3 sEAMK T L C
WhHES R A, FHEEER 2 LB CIEEMIC 2% B0 X o THPEIZEWIZ RV E
Bbniz2ns, ZEEhd 0 ECEM SRMESAEICHE L, RS H OF B Ok 12522
LTwrz, 72, FEk 1 RO BM SRMEE 1 20 U Lo Bl SR % LS % L RiH
THBIEMEZ R L2 W o3 EE o 2 L <Ry, Sk A8 L, @
SUVEI ~ SN T LT AR D 5. T 72, SR 249 MCL 15 0 B Ek
L, W ot TaAEETH - 72, 4%, H MCL#EHGOBEOBELY X ) IEfEISEE
WILIANTTTA—TWZAHIENTELLHIZRZE, N MCLEEOFHEIZE 5ICHH
WChbeE2ZoNL. FERNON MCLIZAMW T2 LA L, Hai~EBHices e
KT LTWwW, 2R 235 % & FEWIZH MCL OB IZRT L Twi.

X —7— KRN, HNAMESE, BEREII AN T T 4 —

HALEH

48



WSRO N R 0 B i A

&

FPERIH A FICIZ R AR =V 2L > THE LB
BETROF kG B L WY - A G e EokEE
THHH, K& HWMB, MR, AR 5T5
NWRERBF I O A DD 5 DOH M TH L. F0P%
WX ERZ2 AT FL & IR X 225, o #ar o6
P % g m B EHET L 72 i3 b v, dE, 8
WM DA X0 HFEO BRGNS W REIC 2 > T
Wb ZO—ONBERLIANTT T4 —Th
D, FUERZY BRI ERY 7 & CEREEE IS
MENTWD, EEYEFFEIR T, BEEMTHEEY %
T L AREY, BIUEBEERD Z & ORI X
NTHESN TS, AIHSIE, HEREED R WE
HEFONAMMEI ST (DU MCL) otk %
M LS U729 28, Z O IZAEBIN 2 KB
JiH Bt o MCL O30 g &5l THh 5. ARBFET
&, FEEMEREE A LRI & Bk S h B akE T
DN MCL Oit# 5 A N5 74 —I2X ) ERE
BOVCERMM L, 85 D2 T o B O S Bt 2 W 5 A
2952 & BMICEHITE 2475 72

M%7 E

M LAIBIREH IR TOF N2 H D, A ML
A7 A+ (Moving valgus stress test, Milking test)
Bk T, MCLAFAEFICIE A D 0, PR BRI
Lrahiz24%4 (B244%) OBKEFE (KF
134, BF114) TEHFERIL 162K (10 %~
207%) Th o7z BEREEIZFEY 854 (34~ 124F)
T, Wi 57 F— AR T AP TL Y L —
YarvLXWVERAN L 72, HoFmERD
B D % b DX O EL A I B %
G2 BREED E W 72D BAb L 72

AT 2E H &

1) BApr b  REmUIR (2R 1 2 A, BRIHB)
1 22HL L), B MCL % O 4 #, Moving valgus
stress test, Milking test A5 4.

2) Mg R, B X # ORI 2 J5), AP LA
XA GENAZ, R il 30°1ETH, 1kg 84T (Gravity
test ICHET2)) ZATV, HEEFTHOAE, ALE
A M % G L 72,

3) ME W A EE B RE (H R AT
Noblus) ZfEH L, 7 (L64) |Z& = LHEE

Jill]

H7F (1) %374, Real-time Tissue Elastography
(LFRTE#) #fH LMEE T- 72, F—ME
[TV, BRI Gravity test (2H# U CHiED
HEZET, WL, T8 BIES R 90°, I BY &
30° R M E L7z (4 2).

B & — FT MCL ohi#EMHME (LT AOL) % [+
L, E— FN%ZRTEIZY) ) ¥z, Strain graph ®
WIZESEIC LA S, WY %EBGEE TR
Ui R e Lz, E SN B X Y
Flem#M O AOLEH LT, ZOHE EICHD 7
T L DERL DI THMEZFHE L7z (28T R A
HLHEEIER & T RVEMLO AOL %4 % 5Hill
L72). WEMRD S @) 2% 5 AP o % %8

A R R AT A
Gravity test (¥ U CHiIO HE % T, IENAL, T8 B
Ahiz 907, R RASTIE B 30 KIIAM & L, I EE %
Mz 5.



*:- -
2 g =

d"/
T EETNCETEY -

_Str.
Str.Ratio
3 RTE#ECHEONLMIG (/£ F). Strain graph O

WIEZBZIC LA, @MY EHEREE CHY
W2 ER &8, B 7T DOERER S
#& (MCL) o 3E Ml Tk L 72 strain ratio (SR)
WM. B 5 RS 3hHTOFEEE SR
fii& L7z,

77T DEMEE W GMER (MCL) O FEAMETH
L 7z strain ratio Z & (X 3). Wit 3HOFIE
% SRftiE L7-.

FEA 1 SR il & M o Lk, S H oG ET
D, MR E OB EITV, E5I2EM SR
il & BER CORK ATV, FET AT t 1R
B L O Mann-Whitney #EZZ M L, fEKR3E 5%
Kimx HEAHY & L.

&

1) Fepr B & 5 i

B, BERIRE I NI & 3200 w13
56 2 H (12 HEW~24) A2»HAW64%4, 1
AL 184) THo7z. MCLICHEZREDLD
DIT12%, FREROLNPo7250N 124 THo
72, WAV A ML AT A b TH A Moving valgus
stress test (X Bm M 14 %4, B 10 4, Milking test
104, BEUUATH 7.

2) HiH X R

JH B IE M 2 5 s i CR BT R 2R 2 D
MWO%, BOLDPoLBDONIHTHo72. AL
A X M\ ChAaAZE 2 mm Pl b BB 2 o 7.

3) HEE WA ¢ SR

EWERE O SR AH A B THE S 5 & il 248 +
079 M 310113 TH v, HEMl SREDHEIZH
otz (p=003) (X4). ZLEESH Of TR

R

HE

50

v MR E SN

a3 5 &, ZEEE R & 0B SR EIZMEM 261 £
091, Al 386=+0.73 L HEIZE 2> 72 (p = 0.006)
(X5). ZeEEE 72 LB CI3E 240 £0.72, B
266+ 110 & A BAEZ RO % h o 72N W E I
Hotz (p=045) (H6). WHHEMEIC L > TSRl
L R BN D o 7. FRER TR L TA S
E 12 HKmM (64) $BEM1.85+057, fafHl 243
+08 L AEE I Lo MR E R THEINAD
(p=018), 122 HD LS EM319+1.04, fafll 2.37
072 Th ) AEAZRO Lo 2D @iz RT
HIIZH > 72 (p=0069). BMOADLETIL,
1 22HERMTIIARERIKEE E Z S5/ (p=0014)
(X 7).

JI SR i & BRAEET AL o Lk ik MCL 21 &
DHE317:1.03, HdEZ LEE3.04+£127 (p=091),
Moving valgus stress test Fpth:#E 3.18 = 1.30 Bk #
299 £0.87(p =060), Milking test BPE#E 3.23 £1.30
FeMERE 298 +1.02 (p=056) T SR & B2z RIS
BEELRMHBEZEO -7 (X8).

52

Z =B

BPERIN N MCL $845) (3 HEREI/ERE LR B &R 12
LA NV ADSHRED B LIND A Z LIZX > TH &k
Z &N B EEDNARIETIZN MCL 1815 02 Wi ke
HED SNTWAD. ZOFBW & EFliiciE MCL 12
it > 72 £ 98 % O’ Driscoll 5% 23318 L 72 Moving
valgus stress test, Milking test & \»o 727 A
OB, BREEIE LTA ML A X B, MRI,

LWMERDH S, A LA X B0 H %
FTTICHME SN TEY, EEMETIHEAHIES N
TwWaY . F, NN AD B 5 B EREH R T
5t LC MRI oA Y 3G S, MRI T2 5
T {5 C L5 10 00 A5 5 LR R 2 [ o PR AT
FEOBBARNT L oHEY 3Hb. Z2O—FT
PERET O MCL 85 12 B W TR 21T - 72
Yt A ML A X B0 OANZEEDORER MRI
TOREIHRIZ, wWIhd 2AR—v R EHET 5
RSV EHEY B, WG R OMIAT S
P OERIHBRBARICE D> TnbHEEZ LN,

B AT TR 2 MCL & fibrillar pattern T
»H Y, EEHTIX fibrillar pattern O ABBAL P =
I—DRT EERSEDSNE. L L, BEkR
HETOREEM LN MCL 513, Mg - Bk



P BRI A B0 0 D B S Al

SRAE & f £
45
4
3.5
3
@ 2.5
] 5 2.48
15 ——————
P
05 ———
0
fdtRl sy}
4 SREIFEMTEL, BREMNTHEEZEDL
(p=003).
ZUER T Y R
5
4.5
4
3.5
3
% e 2.61
9
15 ——————
] -
05 ———
0
el fs (]
5 kg R D HEOARIT SR AEIIAEEZ RO
(p = 0.006).
SR 72 LR
4
3.5
3
2.5
% 9 2.4
15 = B
 —
05 ———
0
feteta Jsyi]
6 ZEEER 7 LEEOAIT SRIEICHEZIIED R

otz (p=045).

e - HOAHICBEBRS 2w E omED bdh b F
72, BEREFON MCL 3 —RMICBEST 2 Lnwb
NTEY, BADEEET O MCL IR ERM & L
NpEXDIEL, HPEETIIEN VA ERETE
BHY, EEREORYALEELTSSEEZLN
A, ZDOEALDIEI G D ORIk E KT 7R R

51

SRAE & FEAERFY] (e 1 72 LD 72)

4.5
4
3.5
3 T
@ 2.5 { 1
g 243 I 2.37 _:;;:
1.5
1
0.5
0
17 A Kiifi(n=6) 172 2L L (0=9)

7 HEER R LEOAT, BEIPSHEETL 2
A& 1A LT SR A RS & B
HEBAEZRD R o120, ThEho BTl
By % L AEAERD (p=0014).

PP L & BISRAE
5
4.5
4
3.5 T

a 57 am 3.18 3.23 Y

25 —

w2 9 — mipL

1.5 ——
[ p—
0.5 —
0
mel moving valgus milking

8 BRAET L & B SR I BAERD o7z
(MCL \CJE % o 4 # : p =09, Moving valgus
stress test O F i : p =06, Milking test ® &
4 ; p =056, Mann-Whitney ¥ 5E).

HEZ DM DI RIZICAWTH LY. 72, W
MW DdE A & MCL OFEATIZED D 5 & D5
bdH D, BIEEEIZE W TIZE S B v TH
MCL# B2 5 2 5N T, BERFFH ORI R &
ByuR B e EOPEIIIF BN 2T 2 <, BRI
WHIBT 5 LA VorBIRTSH 5.

—75, I MCL 3845 © B Pk 1388 35 e CaF
filigTHBH, MCLIZHE L 7MKL o — gz
PEHI 2 SNl e D IS T a—~E
ZALL, ELICZOBRPHEBIC LB EHE SN T
Wa o oF D, i MCL 84512 BV TR I 5E
EQRSE RSN, FOBEREL EIZBWTIT
ShDOELZRILTWEEEZONS. £2T,
RAFR O BHE % R IZFHIT 5 2 & ASI]RE 20 i 5
IIAMST774—I1Z%HL, N MCL#EHIZBT
L oo mb % A7, BERTZITA NS



LR

57 4 —ZFUBAHEEIC BV TIUERZY ICERIE
HEN, PRMEIR T HIRIRY R B0 o 5: 4 7 212
LREH I N TS, EEIZRFEIRICB VT SR
XENTHY, ERAIZENRTRYD OO TP
DHEENIZBWT, IIZHEEOEADIKE VI
HBHETERINEL BB EOHREY R, 7TFL X
e DEPE D e R FFI & ATV, B D B BT
DV & ERES WY, FEBSORIE
W AT B 2 B L AR MR AT W F SRR 2 R
b, BRI AR CEHER I D Zo 20T E
FoTWwizds, HADOHLLDTIIRHADLZNH D
XD D 27 R EDOWEDDH Y, FOMIE
HRRES ) RN, R 2 &b ARl S
NMESIND X)o7z, bIubiuI L riigec
BT, HEKEED L WEFERGETF O MCL OBtk
ML 7. FoREE, BBk - JERERMVTRICE
WD AR ICHEV SR BRI L, PEERENE FERe Bk
&L SRIMETH DA ML ARIEIZ L 5
W OMBAE 2 5720, ZORRICHES XS
BPERINF & W S 72 B ERGE F ol MCL OBk % 5
fili L7z, — M9 MCL 88 Tl 29%& < 7= -
TWbEEZLNTEY, BERF TN MCL A%
ARG L LT SRS % & E 27225, G
R LEMETH o7z, FRCEEE I H ) BB W T
BHETH o7, OB, S IIEGEZ 2T 20
BEEEICB W THERER 2 7 — 7 Uil ofL 2
EOEMENAEL, WKL b EZ LN F
72, ZAEEE S 0 BETIE SRAEDTE WV & ) R R A
ST O 721F The { WA E OB O W REMED
RgEEING. 7L, #EEERhBHELENH)T LT
i ORIRAMET L, Sl L) kRIS R - 720
DD Y, SOLIMGEENLETH 5.
FHERFATIX, 2B 5 1 5 H RT3 B SR
fEIAG C, R LAAR LM SR EATEAEIC 72 - 72
FERE RN AT & Z UM L NV TRl &
BB EWE OB — B M & iy 5 & ERL
FHEDINE ) A ~BEIICA S &, SEIkE
DIBIEDBWAE THHRAL 2 £ X Y DT LTw
BEEZHNT B E SREIZHEATRD 5
Nihho7z. FHY (2485 O W MCL ofEk
SR X FEPEERMNC LR L T2 /R $ & R RTH
0, Alnl, BEFTE EERSESRDO R R o 72BT
b SR A EE % 7R L723ERI Tl F 728007 1 3R 08

HE

52

v MR E SN

BlZhsrEEZ LN

S OMFRIAIHE LN O d 5. 1213
BEoMET, BEERRETEFEOBEHDKY)T
»HY, I MCL ® AOL gisr &3t LTd, SRfi%
145 72D\ Y) 72 AR EE & I & RO DL EL
T, TOBERICIEDHLHRERMAET . 7285
DOWETIT ) B TEH AT L - Tt S h 728
EAZEDLS>TETLEINRENH Y, a4
LUREMEDSH 5. D720, ShE 1 AOBE THR
RV, REMBRESRI S RVWE ) ICHEL T
W %. Elastography O &l /7 12 1& 4 I, WFZEC
7572 RTE HEDII2I, Tu—7I12k 5 F8% 0
BL LW Y — A X B EERUR T 2 58
EBICH- 2, Kk THHEAMPE (shear wave) %
% L, shear wave OIn¥k3 B & MR % % &
MIZFHII$ % shear wave i (SW %) 23 4. SW
EChiuE, BN ZEEZLEE Lawd, &
W 7T —=TH TN IR 2 ) X0 3
PR L R B WHEMEDSD 5 7%, SWETRIHIICTE %
BT HEEIEONTVLEVIHIEESH L. F
7z, B P SHLAET & PHEH I O A e A3 RAZTRTE
LTWwWabZELMENE LTHTFOND. ORI
JEIZ X 5T, HEREIEIC X B MCL ~D &M 23254k
LT 5D DY, SHITEHEE L MCL b
e DRfRE R TH L BERD 5.

4 lal, B MCL 815 o 85755 o itk 2 514 L € 71k
T52EICEoT, BEET MCL EEOEGFE
REFICINT CTOIRE L T L E 2 7278, 5%
ZBWTSRIEIZBIT S CUT-off fHIZFRT 5 Z &1
T&%eholz. CUT-off fEASERETE L, 4%
B ORER BRI oge 7 &, F26E
I RNGERRE L RS TR R &L T o 2T
WCHISHTE LW REMED D 5.

845 L 72 MCL 3548 o @42 Ty 928 o itk
B—ELERA L EMKTF LML 250 ERD D,
SHZOBEEMEY X ) IEMICBEEZ I A NS
T4 —=TRZBIENTEL LI IZHNE, H MCL
HEOFMICBWTESICAERICR L EEZ BN

&

PRI & W S 7z 24 &4 OB ERETF O MCL
OREE, BEKRII A M5 7 4 — &M
L7-.

=5
an



P BRI A B0 0 D B S Al

FERIN O B MCL i3 2 cotk2s—H L&A L
A~ R LK TF LTV EEZ BN
7z BREFTELE, A ML AT A MERBEEALLTDH
W EEOMMEIZMTLTBY, HEEEICHL L

EZbniz.

T 72, N MCL 5 IZ B THEEE

ML EFWIZ MCL 0PI T LTH Y,
BT R 720 T <, WA BB oW RETE bRz &

nrz-.

MEMEE - MEFEEZESZ2EBL, FZ25604
VI7F—ALFRavkryMIBELSNTWAS.

FZSHER

FRlg_asZ il

1)

2)

3)

5)

6)

7)

8)

X

H AL AR 0 2 W 2 i, FL R Ik
TWHA KT 4 v WETH 2 M R MVLAE
2008. ppl133-137.

M AZE, WEGERE, FEEA— 30 FRR
FEHMEIRZE 2 B 1T B Real-time Tissue Elastgra-
phy OF M. X574 v 7 A, 2004;:41:7-10.
A 2 WEEhOBERBHIIIOVWT T
ANTTT4— (MREEEA A—D 7)) 2H
WT. HES S TR 2007;,18:19-22
IEGE, AR, IR, 3. BEE
IIANTT T4 =TT F L AR

DEREAM. HIEH AR — v EEEE 201434
254-258
RKERERW, HNEE, W v, 32 AHKE

2BV B LR R oM BEET S A b
797 4 —% 7R, BB, 2008;32:357-
360.

Wada K, Watanabe M, Tomita K, et al. Ultra-
sound elastographic assessment of the medial
collateral ligament in the elbow joints of base-
ball players. Showa Univ J Med Sci. 2014;26:
301-307.

PR, B0 A R—yEE HELER
2008;82:45-58.

O'Driscoll SW, Lawton RL, Smith AM. The
“moving valgus stress test” for medial collat-
eral ligament tears of the elbow. Am J Sports

53

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Med. 2005;33:231-239.

Lee GA, Katz SD, Lazarus MD. Elbow valgus
stress radiography in an uninjured population.
Am J Sports Med. 1998;26:425-427.

Gaary EA, Potter HG, Altchek DW. Medial
elbow pain in the throwing athlete: MR imag-
ing evaluation. AJR Am J Roentgenol. 1997;
168:795-800.

SRR, B ERE T o i N ED A E
MRI Fr bl & P, HIFFBI#Ei &6 . 2004;11:37-38.
WSERE, KRINER, B, (32 Bk
T O PN B Y 257 B L3 9 B PRAFE R IR O

AR—=VEIR. HENZR—YESFE 2012
32:271-275.

FHEA, BEBAL, SHAEA, 3 EBKE
BRETONREE HEAR—vESGE 2010;

18:442-447.

Nagamoto H, Yamamoto N, Kurokawa D, et al.
Evaluation of the thickness of the medial ulnar
collateral ligament in junior high and high
school baseball playars. J Med Ultrason (2001).
2015;42:395-400.

Atanda A Jr, Averill LW, Wallace M, et al.
Factors Related to increased ulnar collateral
ligament thickness on stress sonography of the
elbow in asymptomatic youth and adolescent
baseball pitchers. Sports Med. 2016;44:3179-
3187.

Sasaki J, Takahara M, Ogino T, et al. Ultraso-
nographic assessment of the ulnar collateral
ligament and medial elbow laxity in college
baseball players. J Bone Joint Surg Am. 2002;
84:525-531.

ARRSIE, KHEAN. N AREEE RS O B
PRAE,  H AL B4R, 1998;9:15-19.
HpFIAL R oS B TS R B 5
IIANT T T4 — %P BIEAEL 2015
66:751-757.

REMW, ®mELe, BARBIE, (35 Rib
QHBEOMBEN T AN T 7 4 2V RE
JiE > BHEPE FEAL. A AR DR E 4 RE. 2014:25:
32-35.

LA A R W Ffoxza-—
JEE - BEEES A H 0 2. Bone Joint Nerve. 2014:4:
325-333.



oA MR EH

REAL-TIME TISSUE ELASTGRAPHY ASSESSMENT OF MEDIAL COLLATERAL
LIGAMENT ELASTICITY IN THE ELBOW JOINT OF BASEBALL PLAYERS
WITH MEDIAL ELBOW PAIN DURING THROWING

Yuhi NISHIMOTO, Kazusa WADA,
Tomoaki OKADA and Katsunori INAGAKI

Department of Orthopaedic Surgery, Showa University School of Medicine

Mikihiko WATANABE
Tokyo Asuka Hospital

Abstract —— We investigated the elasticity of the medial collateral ligament (MCL) in the elbow
joints of baseball players who had medial elbow pain when they threw by using ultrasound elastgraphy.
We examined 48 elbows in 24 male baseball players (average age; 16 years old) with no history of opera-
tion. We used an ultrasonograph, an acoustic coupler for quantification and real-time elastgraphy. Re-
search subjects were in the supine position with their forearms in supination, elbow joint at 30° of flexion,
and shoulder joint at 90° of abduction. We assessed the elasticity of the MCL in the elbow according to
the strain ratio (SR). SR was calculated as follows: numerical values of coupler divided by numerical
values of MCL. We defined SR values, average of the central 3 values in 5 values which we selected. SR
values of the diseased side were higher than those of the healthy side (p =0.03). In the 9 subjects with
ossicle, SR values of the diseased side was higher than those of the healthy side in this group (p = 0.006).
But in the other group, 15 subjects had no ossicle. There was no significant deference between SR values
of the diseased side and SR values of the healthy side (p =0.45). So we divided this group into two
groups. One group was injured within one month (6 persons), and the other group was injured after
more than a month (9 persons). SR values of the diseased side were lower in the former than in the latter
group (p=0014). The elasticity of the ligament changes as a result of injury, and there is a possibility
that the elasticity of the ligament increases for the acute phase and decreases from the sub-acute phase to
chronic phase. In addition, the elasticity of the MCL in baseball players who had ossicle was markedly low.

Key words: baseball elbow, medial collateral ligament of the elbow, ultrasound elastgraphy
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