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Submissions

Please submit three complete sets of each manuscript (one original and 2 duplicates) with
tables, illustrations, and photos, in English, and floppy disc. Authors whose mother tongue is not
English should seek the assistance of a colleague who is a native English speaker and familiar
with the field of the work. Manuscripts must be typed double-spaced (not 1.5) with wide mar-
gins on A4 (approx. 210 X 297 mm) paper. The manuscript parts should be ordered : title page,
abstract, text, acknowledgements, references, tables, figure legends, and figures. Standard
abbreviations and units should be used. Define abbreviations at first appearance in the text, fig-
ure legends, and tables, and avoid their use in the title and abstract. Use generic names of drugs
and chemicals. Manuscripts of accepted articles will not be returned. The editors may revise
submitted manuscripts without any notice prior to publication.
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The title page of each manuscript should contain a title (no abbreviation should be used),
full name of the authors (within 7 authors), complete street address of the department and
institution where the work was done, keywords (3) and the name and address of the corre-
sponding author, including telephone and fax number.

The abstract is to be one paragraph of up to 150 words giving the factual essence of the arti-
cle.

The text and references should not exceed 40 double-spaced pages. The number of figures
and tables together should be limited to 10. The text should follow the sequence : Purpose
of the Study, Methods, Results, Discussion and Conclusion.

References should be limited to 20. When there are co-authors, please type “et al” after the
author’s name. The list of references should be arranged in order of appearance and should
be numbered in superscript numbers. Abbreviations of journal names must conform to
those used in Index Medicus. The style and punctuation of the references follow the format
illustrated in the following examples :

Journal article

Kavanagh BF et al : Charnley total hip arthroplasty with cement. J Bone Joint Surg, 71-A :
1496-1503, 1989.

Chapter in book

Hahn JF et al : Low back pain in children. In : Hardy RW Jr, ed. Lumbar Disc Disease.
Raven Press, New York : 217-228, 1982.

Book

Depalma AF : Surgery of the shoulder. 4th ed. JB Lippincott Co, Philadelphia : 350-360,
1975.

Tables should be given brief, informative title and numbered consecutively in the order of
their first citation in the text. Type each on a separate piece of paper. Tables must be no
longer than a single sheet of A4 paper. The definition of all abbreviations, levels of statistical
significance, and additional information should appear in a table footnote.

. Figure legends should be typed double-spaced on a separate sheet of paper. All abbrevia-

tions should be defined at first use, even if already defined in the text. All characters and
symbols appearing in the figure should also be defined.

Figures should be cited consecutively in order in the text. Figures are to be provided as



black-and-white glossy photographs. Provide either the magnification of photomicrographs
or include an internal scale in the figure. The height and thickness of letters and numbers
in illustrations must be such that are legible when the figures are reduced. The figure num-
ber, name of the first author, and top of the figure should be written lightly in pencil on the
back of each print. Do not mount photos.

. Photos and illustrations should be card size (approx. 74 X 113 mm) or cabinet size (approx.
106 X 160 mm), and photo packs or photo compositions must be no longer than a sheet of
A4 paper. When submitting a figure that has appeared elsewhere, give full information
about previous publication and the credits to be included, and submit the written permission
of the author and publisher. The previously published source should also be included in the
list of references.



BZRSFE VOL23 NO.3 213

PRIBM4SA BB Z 4 5 ACLIRBZICXT T 5

ACLBZ D155]

A Study of ACL Reconstruction combined with
Chronic Valgus Instability

Bl #&n] Kenji Hara f-® i Sadao Niga

e % Sadahiro Cho &E %7 Kouji Asano

Al %47 Hiroyuki Nose A% W Akiho Hoshino
@ Key words
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Anterior cruciate ligament reconstruction : Medial collateral ligament : Valgus instability
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MCL#8E%5 2 BEIZAH 4 9 % BRIB AL OB 2% = 1 - 7 ACL#EH 12 BT, ACLIED A Z T
%9 %, MCLIZH gL 7% ) PICoVWTREROGPNEEZATHE. bhvbh
ZACLEREDAIT% > T & 7245, ACLEMIBEE O ACLFFE & i L CTRIRBGRR 12 =A% 5 A
O oEEB L OBIHIC B O THERS LTz, BRTHEIHEMEIC$ 5 3 & L TR KT
-1000 (manual max fEf#7%) O FHEIZH G 3 L OBEIAF & b HMEE L S0FfE L oficB v
THEEEIRD -7, BIHBIOEHEIZ4d mml EOEENKE o7 LarL,
AR =V EIFE, HIREY, ARV hOREE L EOBKBBICBVWTE o/ L
* BT 5L, ACLIFROEIC MCLIENR 2 B 12K 243 2 BRI RE % fuE L T b FR
MEMEsREITI LR EVEZ I LN,

@ Abstract

The purpose of this study was to determine if there was any necessity for additional surgical
treatment on the medial collateral ligament (MCL) in patients receiving anterior cruciate liga-
ment (ACL) reconstruction who also showed chronic anterior and grade 2 valgus instability.
We have performed ACL reconstruction for 357 patients. Among these, 55 patients also had
chronic valgus instability. There was no difference in residual anterior laxity or in clinical
results between the patients with or without the grade 2 chronic valgus instability. These
results suggested that injury to the ACL combined with valgus instability could be treated by
ACL reconstruction alone.
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T332-0031 JIIOH#HEAR1-18-15 Department of Orthopaedic Surgery, Kawaguchi Kohgyo General Hospital
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TEL 048-252-4873
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U &I

i+ 7 #la7 (ACL) 4855 12 2 B2 MCL A5 12 HH
T AN E IR ) G, FrEEF TIEMCL % i
DL ITRFERICI#E LACLEREOA %1749
ZENL WA, BEIHFI TIZACLEROA LT 50
MCLEZE T I N EIPBEROGIPNDE LA
Tass 1,

K7 ClE, ACLEHEDOEICBIHTEMCLES (2
FE) A S5 B B iR & Ui L 72554, ACLT
BOBRIRB BN ET L0 89 2 igEt L7,

MERELVHE

LFHZ BT B MCLEE O grade 57513 Table 112
AT LI, 2EEHEE X E M 30° (2T RENES
DL ARMBEMICB VTR EHEEZ RO %
WwWH D& LTWw5b(Tablel).

LIRS ETD A HWTACLBELAT
WIELL L (CF35205 % H) #5852 L 7235761 T
HY, MCL3EHEBGAHFIR PCLEG A2 L&
B R S iR B X BRAE L 7.

525 Tt £ TOMMA2 # A LA (CF¥5.638)
DHFEEGNE 845 (L4051, B4, FIEk
23 7%) CACL HUME G HE (DL T BB ) 66 51, FER
BN SR A OERE (LT S 0REF) 1861, 50 5 FAly
F TOMMA2 » HULE(F¥18.7 # H)@Bﬁlﬁﬁﬂti
2736 (13061, B1E143 61, FIFEw237%) T
HUMHE 21819, THEERESNICENE A OFRESS I CTH 5.

INEDOREIZIBWT, Bar R 253 %
KT-1000 ( manual max & f# 7 ) , pivot shift,
Lysholm score, Ml (ML), AFR—Vig

Table 1 Classification of the grade of MCL injury

grade I : pain only and no valgus instability
grade I : valgus instability at 30 degrees of flexion
but no valgus instability at full-extension

gradelll: valgus instability at full-extension

W, AR—VEIRE, 2AR—YEEFhOARRE,

BIXUHEWRIEE O R > BB L 7.

72, PRI CENEE & GRS 7 HE R O AR
B BB R DO FRAT 3R & FriEfpl 3 X OBRIAHIIC
BWTRN, &5 ICHERICENEN % 320 72ER
D7 THAAFLBEIERE 2B W T R EEM 2 320
72D EEDLE W O L TKT-1000(manual max &
) DWEICEDPBOONLEIE D B, HEEF, B
IHBIZh Zhic BV CHERE 217748 - 72,

s &R

A% FEARFF @ KT-1000 (manual max & 7% ) 13387
BEGIZ BV THEE1.0 £ 1.9 mm, A0FEE17+28
mm CTHEAZ L, BMIEFIICBW T BMiE12+
21mm, AEH18+2.0 mm TCAHAEE YO H
- 72 (Fig. 1). KT-1000(manual max £ 7%) 74
mm U EOEI G HEEG I BV THMEEEI%, &
fEEE16.7% E HEZ I L h o 7255, BIBBIICBWT
HMPE9.6%, SHFEE200% L AEAEZAD(p=
0.033). Pivot shift 5P 313 BEG 12 B\ T HREE
9.1%, APHEES9% L AEAL L, BIEFIZBWT
HHMBEI3 %, AUFFEII% EAEETROL Do
7z. Lysholm score(i%’ﬁﬁﬂﬁﬂ 'Bb\fﬁﬁﬁ%Gi
3.7, BHF#E9S.7 £53 L FE AR, BIAFIZBY
TOHMEEI5+6.0, 4 1#&*295.2 +59LBFEEY
RO o7z, B (M) T EFIC B W
THEE84.9+159%, AHFHE812+199% LA E

A, BIHFIZ BV T #8522 +229%, &
13T—E¥817+142%&4’1 ER RO Do 1z FHE,

Acute Group Chronic Group
mm NS
L B
3 T e
2
] | — I
i 123 m
isolated ACL combined with grade 2 isolated ACL combined with grade 2
valgus instability valgus instability

Fig. 1 KT-1000 side-to-side difference (manual max)



Table 2 Clinical results
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KT- Extensor
Rate of muscle Interval until Postoperative _
1000(Maz) positive Lysholm score strength return fear in Sabjective
2 4mm X n a 2 = satisfaction
% pivot shift (side to side to sports playing sports
difference A
difference)
Isolated
ACL 9.0% 9.1% 96.6+3.7 84.9+159% 94+43m. 9.1% 80.3+22.6%
injury
Combined
Acute v:;;:‘ 16.7 % 5.9% 95.7+53 81.2+19.9% 85+3.7m. 0% 73.2+24.0%
instability
NS NS NS NS NS NS NS
Isolated
ACL 96 % 9.3% 95.5+6.0 85.24+22.9% 8.8+28m. 17.0% 771+£250%
injury v
Combined
Chronic v':l';:’ 200% 9.1% 952+59 81.7+14.2% 9.6+3.4m. 23.1% 755+£252 %
instability '-
p=0.033 NS NS NS NS NS NS
Table 3 Rate of return to sports
Possible with no Possible with :
Impossible
problem some problem
Isolated 88% “~ &%
ACL injury
NS
Acute
Combined
with 84% 8% 8%
valgus instability
Isolated 45% - -
ACL injury
Chronic NS
Combined
with 90% 4% 6%
valgus instability

BEBETRTUTL ) PRAEIERLEAR—VIER
REHNIHBEG IS BV CHIMEE94 43 7 H, AUFHEE
85377 HEAE AL, MIEFIZEB VT HM
H88+28»H, AUHI6E34n AL HEERR
Ohrolz. AR=VEERORK L FTIIHTHA
LRI BB B W THMEEIL1%, AUFEE0% L
BEAR L, BIAGIZBWTH BHEE17.0%, &6
H2B1%EEEETDL o7, ZHAIDOIRAEZ
100 % & L7 HEM BRI S HEEF1I2 B\ TI B

B£80.3+226%, A EE73.2+240% E AEERL,
BEIHBIIZ BW T D HMBEET77.1 +25.0%, &6F#
75.5+252% L BEEXEO L h o 72 (Table 2).
- ABICHES LWL NV DAR—Y DELEE
TR RIS BV CHMEE88 %, AHERE84% &
AEAER L, BIAFIIBWTH BEEESS%, &0f
HE90% L HEAEZFEO Lo 72 (Table 3).
ML B % 320 72 AE B O B #8458 R 22
M CENIEVE D FRAF R IIH G TIL29%, BHEIBFIT
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Acute Group

Chronic Group

ined valgus ined valgus non-remained valgus  remained valgus
instability instability instability instability

Fig. 2 KT-1000 side-to-side difference (manual max)
in combined with valgus instability group

1226% TdH - 7-.

F72, BERNRBEEZEO RO LT,
I BB 12 81T 5 KT-1000 (manual max & {8
7%) O % AL B R PE O O L 72 4E B (DT 8
EHRAE L7HEBI (LUTRATRE) & CTHET 5 &, il
BBV TIZNERE12+2.7 mm, FRfFHE33+29
mm ¢ BREHOMENIKRELL o725, AEEIIZD
oz, 72720, JEBIEANHARE126], FRAFRES
Bl DO FEMICHITT A0 E LW EE
bz, BEIEBIZB W THERIE39FIED, T8
fiil4+ 1.9 mm, %A 1400520, FHHE3.0+
1.9 mm & BEEAEEZRO(p=0.01) (Fig. 2). F7-,
T I B EE 12 B 1T A KT-1000 (manual max 5 fd
2) DA 4 mmbl EOESE BT 5L, sl
BV TIIHEFEL128F 161 (8.3%), FRAFEE 55
#1241 (40.0%) T2 ) Fisher D212 THETHIIC
EEEIIRD LD o72h%, BIHFNZB W TR
396 561 (12.8 %), FRAFHE 145171641 (42.9%) &
HAEETRD(p=0.017) (Fig. 3).

£ =B

ACL: MCLOAEKRNZH LAHAEERHIZOWT,
Inoue 5 13 4 X F V- FEEH,» S MCLAEIZ L 5
NREEEIRFEICACLICE > TRHiDR A Z L
L FEHEDR, AUKRICBVWTEFEE
A MLAZENMZTACL, MCLOMH U % flE L 7-
¥R, ACLYIBECIIai B & O B st 3
L MCLOU DA 51, MCLUJEE T34t

Acute Group Chronic Group
% p=0.017
50 - I::—f,—l S
,‘40; SEEE— S
JYY SRR ) B
i —
L 177} ~
0 L = = e
non-remained valgus  remained valgus non-remained valgus  remained valgus
instability instability instability instability

Fig. 3 Rate of KT-1000 side-to-side difference (manual
max) =4 mm in combined with valgus instability

group
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AMLAEMZZEE, BB TIEMCLOHEI A
HHEASTACL X 1) B IO A e KIZE L, 30° f Hifir
TIXACLDII ) PERICHMUDPRKRELDZ L2 H
L. Ihso8EiE, ACL/MCLABEE ICS
WTACLHED A TMCLIERS % itE L TH ACLA®
2RBICMCLAZZH B E % LTV 5 RetkEd’
RSN 5 —F, ACLIHERIZMCLAZD K-> T
WARETIE, MRS 29 EEACL
WEEDA ML AR5 2 ZUTREMES REL TV 5.
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BEACLOZREBREZHR2EER, FMITmMEL
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SO B AT L IR CACLE®EX T2 > C
VW%, Noyes!ViZ MCL#EE 2 £ TIXRFMICM
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MCL#E% 2B £ TIIRFEIICI#E L, 3EHEGIIE
A& L T ACLFEM & MBI TR EZITZ2 -
TR,

BEIHACL/MCL & BHEBOGHE FEH L LT, A
53 ZACLBEDOAZAITR 7256, MR E
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S>TRUFZRBEEFPEONEHEL TV A,

L2L, WihowhddFet, BIHZGbETH
THIOHEETH ) Fal AT L RS Tni v,

HIb T ACLHEE & 4 % v MCL HUHHE A 2
R ARFICIEE L TH AR — VEHRICB VTR
TANREHEEIC L 287+ —< 2 ADK T IZED
T, RN ZMEAR S 2VWIEEZRBLTVWS
72®, ACL¥EHBICMCLEEH2E A0 L T 58
G2 HHrEE, BUHZ DT MCLIES IR IZE
BLTE.

DU bLNOLEEBI O TIEEHBIZB VT
ACLHUHEE & ) S BN S PFRED 129 25HT # D KT-
1000 (manual max £ f#7%) OFH A4 mm UL LD
HEDKE L o 727%, KT-1000 (manual max & f#
72) DAEDH CEE SO 12 BV T 1.8 £ 2.0 mm i
RIKIIZiE T & A Td Y, Lysholm score, piv-
ot shift, MR (ML), AKR—ViEREE 2
R— VRN, AK—VEfEhOALLE, BLO
HERBERE ICHMEE L A CHEEL Do 72
CLEEETHEL, ACLEEMOKIZMCLIEE2E
VZAY S 2 BRI A SCBD R M % i L € b Bk Y 7
MEL R T EIdbhnwkEz N, 72, 4
[l DFEFIZ B TR BN R AR IC B 518
Ji ANRED 3BFE, MESEME SR F 723 KRR IY 5E 5l 4 12
EOEMBLOMNNMEARRIZE) bOTHY, 5K
9 OB A ) A LI L 2D DO TIE A dh -
72

Al DOFER & 0 BIHTE DS BN ETE % 3280 5 5ER
ETIZBWTACLHRERICEBYICMCLOFE%
LRI s 2 WEHIEZED SN o728, b
UBRAF S B LBV R R P ) ARk % BB DR R,
AR=VDNT + =< ADBETAEL B & i
GIIEMCLEEZZE L 2 TNIE% 5 2 WER D
HHPLLNGEVEEZTEY, 435124 D
JEFI 2 BT L TV S e ELrBbh s,
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1. ACLFZ DRI MCLER (2 ) 124243 2 BIH
POV BY IR & B L 72356, AT 1% 0 iRk
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\ZHEPET L) e L.

. BEIBYESS BN A BF R 12 BV T, KT-1000 (man-
ual max BEE) OfEA4 mm UL EOEEIKE
{polzhs, FHE1.8+2.0 mm &\ DT
IRIIZHE CE A TH o 7.

. MCL#EH (2 5) (2AH 4§ % BUHMESS K B304 %
BB L7234, HEACLICHAHEDOEEL K
(FL T2 REEARIE S 7205, ACL RS
ZBRIEPESS SCBD 421 & i L C b B R Y 72 i
rRITIEIISEVWERDbNRT.
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Leeds-Keio AL##r % AU =B+ FHEHEERZ 2T /-
By TLANIVTAY BTy bR=Ib
BLUVTTE—ZEFOREKRKIE
Clinical Results after ACL Reconstruction using a Leeds-Keio Artificial
Ligament in High-level Athletes of American-football and Rugby

Ak Z=HY  Yasunori Tsukimura [oa] 353 Y31 Hitoshi Abe

A F5Y2 Hideo Matsumoto WE B4V Shoei Takeshima
@ Key words

T A A7y bER=), Leeds-Keio N a5, AT 8045 F AT
American football : Leeds-Keio artificial ligament : ACL reconstruction

| E-31

Leeds-Keio A #4512 & 5 ACLE M 2 Z 72N A LRXVDT XY A7y PR—VEF
4%, 57 —BTF8L4OMEER B Lz, FH21.65%, A£336, £326, w74
UBETHo7:. SHEIPSHET TOEHYMG6.2» B, FHEBIgRIZF425.3(12~84) #
ATHot:.

b — LEIR F TOTFHMEIL6.5 7 HTh -7z, WMl 760 %K g i B EhE B 213,
AiE 4.5 mm 25, AR, BBl EkkE< & 15 mmTH 72, Cybex 6000b (2 &
LR OE60 /o aiE, s, L b, MRSt L, BReEwk12 s B
T, 1590.0%, JHEf91.5% Th -7, FHidesliiibirt.

FIRBII—ETOLTr— L IBRLEDDEED S L 100% T, HIE#kKR67» HATAKR—Y
BUFIRY ) BHIINGEL, NLEGOFEEEZOLNS.

@ Abstract

We have investigated the clinical results after ACL reconstruction using Leeds-Keio artificial
ligament in 49 American-football and 30 Rugby high-level athletes. Their average age was
21.6 years. The average interval between the injury and the operation was 6.2 months. The
average follow-up period was 25.3 months. The average period between the operation and their
return to competitive sports was 6.5 months. The average side-to-side difference in anterior
translation using KT2000 was 4.5 mm preoperatively and 1.5 mm at 12 months after the opera-
tion. The muscle strength in extension and in flexion at 60 degrees/second using Cybex6000b

EEEES:) 1) dEBMEARREAR—Y 7)) =y 7

T108-8642 HInTARIE[XFH4:5-9-1 Sports Clinic, Kitasato Institute Hospital

EBEAHEREAR—Y 7 ) =y s 2) BREZBAKFEFFELNRFHE

TEL 03-3444-6161 / FAX 03-3448-0553 Department of Orthopaedic Surgery, School of Medicine, Keio University
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increased linearly during the postoperative period. Only six cases suffered a re-injury at 8, 10,

12, 14, 24, 25, 52 months.

All athletes could return to competitive sports. The muscle strength reached a level to be able

to return to sports within six months after the operation. This early recovery in the muscle

strength after the operation was a clear advantage from using the Leeds-Keio artificial ligament.

&

il

BBETIE, MR (LU, ACL) 6% & 7-
LZEENALARXLVDT XY A7y bAR—IL (LT,
AF)B LU FE—(LTF, RBIEFICH L T,
Leeds-Keio)\Tﬁﬂ’?%(LlT LK#45) b L <3

ﬂ@hybrld%fﬁb‘tACLﬁﬁf_ﬁIi’ﬂ o TV A,
%m 2, BRI FNEFNOEGOF - R %3
B L 729 2 T(Table 1), = % & #ﬂéﬁ%f)‘ KL
ISR~ A2 L C LKA 2 3B IR 26054 .

AFsEO B, LKEA % H 72 ACLF iy %
ZF72 by TLXNILVDOAF B L O'RBEF DM £
BrREAL, AFR—VERRKEEBEHTHILTH
5.

MRBSLUVHE

1994 ~ 1999 £ DRI, [Al—#r &2 & 5 LK$H %
MW7 ACLH M 207, #Mife12 7 AL ER#E L
T2 L NV D AF # T-44 61, 491, RB%ET-28%l,
30MEGEN 726, TOREE MR E L7, FREIE16~31
%, F¥H216KTHo 7. X%M@A%m £ 32
B, MEI7BI4ETH 7. ZHErOHET TOH

Table 1 Advantages and disadvantages in using each
substitute in ACL reconstruction

! Leeds-Keio artificial ligament l SG-hybrid
| (LK-DT,LK-30) (End button CL+SG+LK-10)

| Advantages
| *No sacrifice of autograft + Maturation of reconstructed

| *Tensile strength of LK-ligament ligament is confident
is strong enough to accomplish | | -Multiple loop can increase

| early return to sports tensile strength

| | -Decrease in muscle strength from
harvesting autograft is low |

Advantages

| Disadvantages
-Maturation of reconstructed

LK-ligament varies widely Disadvantages

-Chronic effusion, Intra-articular 1 -Sacrifice of autograft

I foreign body reaction -It takes long time to mature ‘
reconstructed ligament |

Mix1~322 H, ¥H62» AT, ZHHE3I» Ak
W DOFEEFI A 4051, ZHH%3 7 AL EoOBIHB A
9B ThH o7, FHHBIEWKIZ12~847 F, ¥
253 % A CTHot:. T, ACLIEG IZHES &6t4EHE
Thb, #EDHDLVIIHBHUELEL 72 HHEE
iJJ:U\ﬂmTETMi Table 2 Z <‘:<’C§)Of L
J:O)IEQ 5 AF&RBO)FH!“- 1 f g HDHLN
Lotz

ACLHEMIZBWVTIE, &6, #H T, +49
Z notch plasty #17% »72. R\T, BEH A F%
FARMTH5° DEFHMLIZE ), HA FE»H ik
{2 C Blumensatt's line D2 5$ 3 ) %5 £ 9 123k
& L7z, KBE15fLI1&, one incision technique (Z#E

C, WBEEE60° IRz T, BHEflrB LA A
FECROER L7, LKW QMBS AT L, 3
RIFFHICHE L T, LK-30 I Mm R 2855 5
7Y, LK-DTHVE & R8s 2484 L, LKEHF O
RN EEH &8 T 5 (Fig. 1), BlEx, BEE
Z double stapling i CTHE & L 72, MEFEET 20° JF il
L CRETRAREE TS, KBREH % fastlock staple
(ZTHEE L 7.

i f% D% % Table 3I27RT. UL, MEa%
UNE)T—=2a P IZXABEKEZ RS 70,
MEREHOV N ) F—2 3 VIZAFHKIC L 2 H

Table 2 Combined injury with ACL tear
n=79

) Fresh (40) Chronic (39) Total(79)

; \\\ AF (24) | RB (16) | AF (25) ‘[ RB (14) (79)
LM~ 9 9 12 6 36
MM 4 1 6 1 12
LM+MM 2 2 0 2 6
MCL G-2 4 2 4 1 1
MCL G-3 2 2 0 0 4
PCL 1 1 0 2 a
22 17 22 12 73

LM: Lateral meniscus, MM: Medial meniscus, MCL: Medial collateral ligament,
PCL: Posterior cruciate ligament
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Table 3 Rehabilitation program after the ACL reconstruc-
tion using the Leeds-Keio artificial ligament

-+ 1 day CPM 10° — 40° isometric muscle strength exercise

—+ 7days CPM 0° — 90° isotonic muscle strength exercise
~+14days CPM 0" —120° dynamic1/3pwp “ith hardbrace
T 21days CPM 0° — full FWB half-squatting, Cybex

T 28days passive ROM exercise aerobike

T 6 Wks Jogging ( 70% < involved/uninvolved muscle strength )
T 8 Wks non-contact ( 80% < involved/uninvolved muscle strength )
12 Wks game ( 85% < involved/uninvolved muscle strength )

Fig. 1 Leeds-Keio artificial ligament before fixation :
small piece of the iliotibial bundle was sutured not
only onto the LK-30 but also wrapping around LK-

DT.
Lachman Test ADS
| | g | ||
1 3 6 9 12 final (months) 1 3 6 9 12 final (months)
Time postoperatively Time postoperatively
Lachman Test positive cases ADS positive cases
months| 1 3 6 9 12 | final th 1 3 6 9 12 final
[number| 1 1 2 2 3 6 umber] 1 1 3 4 6 10
Fig. 2 Manual testing of the knee joint instability after the ACL reconstruction
BMICHERTO LAEELZETHS. HnTithv, ERFE5 %2 TEEEDY L L
IS DREFOOMMEEETFEREEREL LT e,
Lachman test, Anterior drawer sign, Jerk test(L [,
EFHEERA), QMG 2R V2265680 & ®
KT 2000 (2 & 2 i R Ep R EAEME (DL, B
, (3Cybex 6000 b |2 & % iy £ KL £ 3 B2 60° / 1. Wik oEFEEERARERI, ArRian ’&
%J “CO)J: ), MmAE—2 b JW%ﬁ\éitt& Ji WigEEMT AEMICH ), REFARC
e (BLF, W), @AKR— vk, Otk Lachman test [ 146 %1 (7.6 %), ADSFu{E 1019']
Mo AR—VEFEE COHMEREL . (12.7%) (Fig. 2), Jerk test %1051 (12.7 %) T
51, AR=viERETOMBE, O&EE oz, FHE %R < Jerk test Byl 4 61
077{‘1‘%, @AKR—vHiH, OEFEREERE, @R T, 12% ATC2H, RMEAER4BIT, &%
e, Mgy, O S EEM T TOMMN Bk 1FEL EOBIAGI T - 72 (Fig. 3).
EDOMBI &M FMICHET L 72, fEt iRt g, BB enlicAb i, ZoOrEIX, #ifz8, 10,
O, @, OrmEsHE, @, ©®, ©@FEESHE 14, 24, 25, 527 HTH o 7.
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§ (%) Jerk Test n=79 8:55 n=59
© 100 — = — 4% n=63 1.5+
) B B [ [ (mm) _ n=64 14+
2 80 N 5 - 4.§mm n=65 g5+ 3,2mm
= —ar 0.62+ 2.7mm
5 Qe 4 n=65 3.1mm
® 60|~ o €06 -0.02+ 2.6mm
£ anl. D + £F 37 2.6mm
5 []=| E2 2]
g) 201 ] B g 8 17
£, 25-‘ = ST 0 |
: o
8 1 3 6 9 12 (final(months) &E o
@ Time postoperatively e
a O S -2
oS¢ ]
Jerk Test positive cases a.£ -3
-4 |
ths | 1 3 6 9 12 | final .
i o 1 3 6 9 12 final(months)
pumbsr) O || 0 0 2 4 || W9 Time postoperatively
Side-to-side difference > 4mm (excluded re-injury cases)
Fig. 3 Manual testing of the knee joint instability after Mo IMs 6Ms Ms 12Ms | final
the ACL reconstruction number | 3(0) 3(0) 4(0) 5(1) 420 | 6(2
Fig. 4 KT2000 arthrometer measurement
Side-to-side difference (20°, 20 Ibs) excluding re-
injury cases
Peak torque %BW Involved/uninvolved ratio
(Nm/keg) n=79 n=79
286.1
400 2701 2687 +66.1
0 4 80.5 90
]OOJ - 81.9
75_: 55.7
50 -
25 1
0
1 3 6 9 12 (months) T3 6 9  12(months)
Time postoperatively Time postoperatively

Fig. 5 Recovery in muscle strength using a Cybex 6000 b
concentric 60°/sec extension

Peak torque %BW Involved/uninvolved ratio
n=79 n=79
i 159.8 1+63527 (%)
200 1543 413 100
1393 *31
%, 175 +322 75
S 150
% 125 {500 -
2 100 25
S 75 0
50
1 3 6 9 12(months) 1 3 6 9 12 (months)
Time postoperatively Time postoperatively

Fig. 6 Recovery in muscle strength using a Cybex 6000 b
concentric 60°/sec flexion



Table 4 Relation between meniscal tear and return to

each sporting activities

*P<0.05
months Jogg. Contact Game
none 2866 | 4865 | — 5.975
(25) +1.245 +1.011 +1.489
LM 2.357 4071 ~ 5.786
(36) +09 || %1170 +2.514
MM 2333 |4 5.000 5.333
(12) +0577 || +1 [=1.155
LM+MM 3000 ||l 7500 |[|Lg.333
(6) +0.00 [—=+0.707 | *+3.055

LM: Lateral meniscus, MM: Medial meniscus

2. MG 2 B 72 65610 KT 2000 12 B UL Z) Jraki il
Al ©4.5+ 3.1 mm T,
TIZ2.7mmTH o7, §

AL

A Ao 72 (Fig. 4).
3. KU 60° /B O,

7 % RE AT,
T, 12 % A#FT286.1 + 66.1 Nm/kg T,
HAS1 4 A 5T 55.7 % 4%,
% - 7 (Fig. 5).

BRGBPEWIT S8 7.

4, AFR—vHERR=E

RiL, TOAR—=Y L X)II|Z

THHEFLIZbDEZODE L,

<, 6BIDOHZEHNH - 7.
5. 5w ¥ TOWIMIZ,

¥28+12#7H,

Ta¥ s s 1~44 4,
arvy 7 MEEMN2~104 H,
WX 49+149 1, rY—28EP3I~134 A,

FH61+21 % ATH o7,
6. AR —VIEIHEEAIC
i A ARG 0 4

- B 9HR
- B

B =
B, 75— L8R FENT (Table 4).

P L2y
i filt ’19']?'5?)“4 mm UL Eo
FEGIE, frfel 2 HiE361
AR VIT NS A [ |
A6 % B < 59l o Bl 22 1%, Witk 12 #
AH14£27mm, H#ZFERL5+3.2mm &%=

T, WAL ER8HIL
lcdoi Ldl,

¥ — 27 b
1% HIFT168.8 +60.2 Nm/kg
SR
12 » HIT90.0% T
JEfHE— 27 bV o BIRE I,
17 HFET96.9 £30.9 Nm/kg/)‘
163.2 +33.7 Nm/kg C,
61.4%, 12 % }151915%1%071 Fig. 6).
JEfEE—27 V7 %fRE L, BREELE b

12 % HEET
SR L» HEET

T%%@UDT@%T& LT,
Iavy M
i, i

5,

i
100% TadH Y
EFXR=2 3y OEIPEZIZD, kol &

EF:
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P <0.05

(months)
2 15 n=79
8 o
»n O O
i) e}
c 10 o)
3 (@]
° o
o
= [ O @ O O
5§65 @® 0O~0
— O
: 0 °
[]
=

0

400 (Nm/kg)
Peak torque %BW at 3 months postoperatively
Y =8.852 - .011 * X; R"2 = .086

100 150 200 250 300 350

Fig. 7 Relationship between the interval until return to
sports and the peak torque/% body weight of
extension

%37 AWMgAY, 7r— L EEEEH & oM
Fsﬁ’&’”éf)f’(Flg 7). oK, FHatFmichH
5] a‘]‘ E@’i’m Tehsn iz,

£ ¥

T4, ACL ML, #MTEmciE2580~90% &,
P LB RE SN TWA D, MEOMEi%E
WS NIHERITH, AKR—VEROREIL, ¥
FTLITHTRWIT?, 2RV HIRCEZEZR
BFHRFE LT, ikt Cott R4
DlzEFR—2ar? AR—YLRVY, FHF
HEomME, A0 5 FAKB L OHREHEE Y,
HAORBERELREEDOEEZEDLHREND 5.
bbb DFERFIZ, AF & RB & W) EREZ X 9
LEE T AAR—VHHET, BEELAXVL—EL,
PHERANDEF =2 a3 b &L, HBEHNEGD
—E LTHERI TORETH 5. :5Ltf%’£w
T, 4o ACLHEEM BRI, 87 % T RAif 2 B
CEBPHFONTEY, MEFHe» HORM Ty —
LR EECH o 7. B BEILEHIE, ACL
@ notch impingement % [A[BE§ X <, FAirhE, MO
DEEFL-T-HOEGLTwBEEEZLNRS, £
7z, B BRI A AR BN L 7222,
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<, R B0 % R E B FE 1L, SRk 12
# ATERELTW. LaL, BAF—-VERE,
JEFG - W& b, i oREHi%6 » H TR
80%LLEIELTBY, Mi%3» HCOKRELEL &
CHEEAE S EmWIEE, 7F— 280 EEICRE -
222EhS, HANORMOENKE 2EZEZRL
TwWhEEZONE, ZhbiE, HFEMST B
9, MHEESRES RN T =2 3 VIt
Gtz ) ALKALEGEEHHT A2 L0 EE%E
Z2 B,

512, mEABEEEHEIE, FENITO
WEEAREEZ L, BHEG IV EEICR],
AR—VERHPENLZ 05, ACLIEERIZHES 2
KEDFAMBEE S EZ 5E112, FHI12 ACL R
WEITHIREZ ELRBEINT.

TEH
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R LANIVY Y A—RBFICHNT 21+ FHEEHEMN
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Anterior Cruciate Ligament Reconstruction for Competitive Soccer Players

fEW 24T Hiroyuki Nose =% €Mt Sadao Niga
s i Sadahiro Cho k¥ %% Hiroshi Asano
5t # ] Kenji Hara il #  Yutaka Nagatsuka

S8 WIfE Akiho Hoshino

@ Key words
Ao BT AN, o o —E T

ACL reconstruction : Soccer players
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BALL NV Oy ) — BTG LT TR bR+ F 'F&F?TF@@W@") f), CLARNEY
7R (BTBRE) 2160 & £ E 4 ) I e & A 72 PR (ST(G) BF)38 % 2 a4 & L
’4??&&&51&;&%%?.5]‘Lf;. & af*r/7ﬁ¥]&ullﬂu}itiﬂﬂﬁ"f LER Gl fJ\ 7 — LS R
BTB# T310.6 » J1, G) &t L$i')83ﬁﬁ&7§fq/, ui’ 72, MR OBEARER; 1136 7
B nu"‘Tu‘HJE}Ef’\H;t%)L llh FCHEEZRO Lo 7208, BERTHHO BRI BTBH O3

DS VEB AR L7z, S L RV oSy o —#F T, BTB?ﬁéot ) ST(G)EED 1T 9 HYELH
F—LHIRLTEBY, MBEOBmMIRIZEL TWwWAEEZ SN,

@ Abstract

We compared BTB with ST (G) concerning the interval until return to sports in 59 competi-
tive soccer players (21 BTB, 38 ST (G)). There was no difference between BTB and ST (G) in
the interval until re-starting jogging. It took more time to return to sports after BTB than after
ST (G) (10.6 £ 3.8 months versus 8.3 = 3.8 months). Anterior knee pain was more frequent in
BTB, and the patients with anterior knee pain needed more time to return to sports. It was con-
sidered that anterior knee pain after the operation affected the interval until returning to sports.
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T332-0301 JIlOH#EA1-18-15 Department of Orthopaedic Surgery, Kawaguchi Kohgyo General Hospital
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Table 1 Anterior knee pain (continued over 1 month
after operation)

BTB 33.3% (7/21cases)

ST(G) |15.7% (6/38cases)

(p=0.12)
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Table 2 The interval until return to sports : with or with-
out anterior knee pain

anterior knee pain(-) 8.4+2 6months

anterior knee pain(+) 13.6 6. 4months

(p<0.01)
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Analysis of ATT with Time in Cases of ACL-Reconstruction

with 80 N Initial Graft Tension
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Anterior cruciate ligament reconstruction : Initial graft tension : Anterior tibial translation
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@ Abstract

We have investigated the change in time of anterior tibial translation (ATT) after anterior cru-
ciate ligament (ACL) reconstruction with an 80 N initial graft tension. Twenty-five patients
(male 9, female 16) were enrolled in this study. The ACL-reconstruction was performed using
autogenous semitendinosus tendon. The ATT was evaluated using stress radiography under an
anterior shear force of 150 N. The average side-to-side difference in ATT was 6.8 + 3.9 mm,
0.8 3.8 mm, 1.7 = 4.1 mm, and 2.6 & 3.6 mm at just before surgery, at 3 months, 6 months, and
at 12 months after surgery, respectively. In the chronic ACL-torn cases, the ATT was signifi-
cantly larger than in the subacute cases at 12 months after surgery. In addition, the ATT was
significantly larger before surgery and at 12 months after surgery in cases with a medial menis-
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T 371-8511 RifG T HAFIN] 3-39-15 Department of Orthopaedic Surgery, Gunma University Faculty of Medicine
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Gunma Sports Medicine Research Center, Zenshukai Hospital
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cal tear. This study suggested that ACL-reconstruction with an 80 N initial graft tension

reduced the preoperative anterior laxity of the knee joint. However, the postoperative stability of

the knee joint was worse both in chronic cases, and in combined medial meniscal tear cases,

than in others.
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Fig. 1 Semitendinosus graft

B, WE3BITH>72. LM TIIUIERA3F, HiE9
B, BEMEITE 72D 161b Hh o7z,
ACLBEEAM AT, BEMEE L TR R %
R LTITR, 209510 — FH38%1, 2V —
FS17TBITH o7z PRAHREISERD &L,
Rl Z > RRY o, REEIZIE ML ET ATH
WEOTREAE AT — 7V CEE L (Fig. 1).
HEFIIEGIE 12T, #Mi%2HTCPM %
FAdG L, 2 CHSME, SMTEMELFF L7,
4 AT axr e, 8~12% ARIZA
R—=viEkE L7

FEFRAE DL M DM IC DV TIE, 7T ASE(T
oxtt, FAV)&FERL, BEM20° TI50 ND
BB S LDENITA ML AXEEEHW.
ST R, W3 A H, 64 H, 124 AIAT
o7z, BRI B = O fl%E 1 Rijke® & 0 J ik
2PV, BRI TR L 22, & 7oAl RER o R B
WESICOWTHHIE L7, FEHLER T StatView
(Abacus Conceptstt, 7 X1 #)%#H\T, BEN
FdtE wEAH L, A EKEERRE0.05 Al &
L7z,

& R

IEBIC B 2 EE I REhm 0TI, i
6.8 +39mm, %3 » HH0.8+3.8mm, 6 HHkE
1.7+41mm, 12 A#26+3.6mmTdh 7z, #ir
%37 HTI3BMEFEFICHBENTVELED0D,
67 HUBERE A 1K E K & 2 HAIA S - 72 (Table
T

RN ZEEH I BHEICEETLIRTIIONT
BEtd 5 &, i, B TRAEELRDO L)
ofz. —F, BIAFTIESEG L) QA% 12 2
ACTBHELlEEICKE L ho72(p<0.05). /-
MM 84 % &0F L 72 4EB Tl e & itk 12 A T
HEICBHENKE P72 (p<0.05). LMELES
fREiAi R OBE IS E RITS oz, T

19



BZRA:E VOL23 NO.3 232

Table 2 The influence on ATT (p value)

Factors

Postoperatively

Subacute cases vs chronic cases
Combined MM injury
Combined LM injury

Correlation with preoperative ATT

Correlation between ATT and loss in extension

Preoperative At3 At 6 At 12
months  months  months

] 0.10 0.08 0.03

0.005 0.17 0.10 0.04

0.51 0.06 0.45 0.18

0.07 0.003 0.005

0.33 0.78 0.88

Table 1 Side-to-side difference in anterior tibial transla-
tion (ATT)

Postoperatively

Preoperative
At 3 months ~ At6 months At 12 months

All cases 6.8+3.9 0.8+3.8 1.7+4.1 26+36
(mm)
AR AR BB E (I R6 » H, 127 HOBE®E L
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Graft Fixation Method to Restore Normal Laxity
in Two-route ACL Reconstruction
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@ Abstract

Two-route ACL reconstruction using semitendinosus tendon has been reported as resulting
in good stability. But the initial graft tension and which bundle [anteromedial (AM) or postero-
lataral (PL) ] should be fixed first to restore normal laxity in ACL reconstruction is controver-
sial. In our study, patients were randomly divided into 4 groups based on initial graft tension
and sequence : Group A : AM, PL were fixed with 100 N at the same time, Group B : PL was
fixed first with 100 N, and AM was fixed with 100 N next, Group C : AM, PL were fixed with
60 N at the same time, Group D : PL was fixed first with 60 N, and AM was fixed with 60 N next.
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With regard to average side-to-side difference in anterior tibial translation, there was no sta-
tistically significant difference between the 4 groups. It was thought that less smaller initial graft
tension is enough to restore normal laxity in 2 route method.

B 8

LA, BRI HEEat (MU T ACL) RT3 LE L
T |E STV B j+f!i2000$4ﬁcﬂ)
ST e PR AR A e, LU ST) 2 v T RS
JUBRFBIZEFNFN2ODE }’L%:ﬁzﬁkﬁ“%zw—b
?I(liTTR{£ ) BT LT\ AL An] 2 A o) K it
(AM : AT EIERAE, PL . BRAMUGEHE) o #1 R &
RIDE, £72-AM - PLOBEEDNEEIZ L B 1E
BRI ABEREO LB 21T - 72,

2

K2 hi Bk ] 72 D B L2 g JiE il 30° 12T AM - PL #% [f]
FEIZ100 N THEE L7- A%, PL% 100 N TREl%E L 7=

[ZAM % 100 N T[H%E L 7- B#£, AM - PL % [A]l
1260 N ClE%E L7-CH#E, PL#% 60N TRHE L7z
AM%Z60 N TREIE L7-DED4BIZHHE L Tk 1
EREMEEIZ A b L AR5 (Telos SE) (B il 15°,
15kg) ICTRERHBEE (SROWEEIZL Y IE
EommA{H & L7z) #5HH L7 (Table 1).

FCHGDA~DIH L TZEL LT E TO
WM, M, PHSEEB L CUKROGEICL DI
BRI REE 2 e IRET L7z, Satrng s
TtREZFEH L 7.

Table 1 Method of graft fixation

A: AM,PL:100N (at the same time)
B: PL:100N — AM:100N

C: AM,PL:60N (at the same time)
D: PL:60N — AM:60N

FONES 3

200044 H & 9 20— M & B ACLFF AT % fi
TL, MAR1ERBLR26I 28 L L. &5ER
h, BrH174 L1588 Th o 72, HriEsl (ZHE%3
7 HUAN) 122061 ThH ) NFRIZABES B, BEA4GI,
CHE7HI, DEEABITH ) 3224 HTH o7, Bl
B (2153 7 AL 121260 Ta ) NERIZARES
5, BE4GI, CH1pI, DE4BITH b F420.5 #
AHToho7., FAROEHZ 17HIED . AR
EHNEE A RIEB A9BSR S, YIBRTH, K
E1G, EIBITH -7z, T 24 A BES 1L
10B1ICRED H N EBIiE L7, £A~DEHOHEK
%84T, BoOHNRIZA, B, C, DEFIFHI
2%46%, 3%5%, 5%3%, TR1%4TH-7. 3
B Lo #kE 8 & 2 B UL o Mg B 4 12 At
L7,

iy XK

IV RA LT L, MRS ORE, A
W, g% EOEIHBEOME L LTI LTEA
WUIBR W LS EZ TR o 72, RICHREHREE (CF
BERCTME, DLTST) 28R L7z, RICEFEFILHO
ACLEEA 1 F(45° 1255 %€) & W CTACLO BEF 1+
A ubai /72 HEE L 2.4 mm Kirschner 7 4 ¥ — %
RAL, ChZzAMELTHW., ¥-%20%kF
5mm Ml 2 HElE L TACLEEY A FEHWw
T (40 ~43° |ZREE) RIS T A Y —% A LTI
ZPLE L THW., MiTOXHBZEIITHA FY
q %= G)U%’S:EEJJO)') ZASTOKRZIZIG LD
V=~—ZHVTHILEH T2 (£ DA 6 mm
=~ —%fH L), KBEEENIEEERES
F5mmAi HFEERLE L. Ao%4e, AMIZ11

R A EICPLIZ 10B A IICELE ST/, KRIZST
%—%‘fﬂ L, 2&H Y & L, Z1iZEndoButton CLB
LM LET N8 2 iV CRAERE 2 fER L 7-.
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Fig. 1
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Fig. 2 Anterior tibial translation

T Inside-out {12 CTREMEEZ1H A L 72/, I
JEH30° [CTREDFILAIANIT » ¥ 3 F —THY|
Lad s A5 —FIVTHE%E L7 (Fig. 1).

B R

g e ICE L CARE2.52+3.01 mm, B
#3.01+1.58 mm, C#2.01+1.55mm, D&
225+1.85mm& 2 ) 4B THEZIALN L »
- 7:(Fig. 2). ZHH»HFiME COMMICE L THr
g 2060 (NARIZARES I, BRE46l, CEE761, D
BEAB)) 13T 1.44 £2.14 mm, BEIDE 12 6113 134
3.88+ 241 mm & 7 ) FEEFNIBEIEF IR THE
BRI TR %o 72 (Fig. 3). Bl
BHEEBEAE RO o7z, FARYKRE & IEUREE
TR RUBREDIZ ) PBHES S o B EE
RO o7,
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Fig. 3 Interval from injury to operation
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ACL P& % TRE: T % ) Fl % 3N 5 12O
FIERE I L DB HETE S, QB E G
NTOHEEREAEZ 5, @2EHAMERETLL &
Y [ EA L EEDO IR EN, % EOFE x0T
Twa Y, L LTREICBWTHEY) 2 0 EEE
1, BERN, BEDIEEFIZO>VWTITERD TN
BEIATHA.

Burks 5 |3 BTB, Semitendinosus, Iliotibial band
OFERNOBEEERD Z LEME L, BTBIZRID
DDA E DI, S)LRhviRTIw
&L, BHEEORDIIHBFERES S EHELT
W52, KIFECIIABEMICEEZEZRD o1
A, L W/ANESREDTHRZEORZEEIHFEONS
WREMARIE Sz, MRS E D S WO
TEORERI L, CLOREMEINLIONE V)
HIZEFHLAICER TV RL, SHOBEIZED



IR 2 /& K§5 2 AR d Ltk

W,

% 72AM - PL @ length change pattern |Z[¥] L T &
FSEWmENDH 5.

Arnoczky SldliAEx AW/ EET, BEMET
PL2SE ) BE LB CAMA L D BiRT 52 &
ras LY,

Sapega H IR~ w7928 TACL »
Anteromedial, Anterolateral, Center, Posterior, @
4 D DOFEHELZ 571 length pattern % 51l LAnterome-

dial (X 26° {-}3F T, Posterior & 47° f3f Tlhg 412
LHEHELTVEY,

AM - PL®length pattern, FEfg/rH% % 2 1Lid
AM (3R EE iR A7 C PLAZJE M7 C 5 fiE o £ B C 1]
ETHAONWETF L WEEZLNS,

L2 L, #i#SIEPLZREE L ZHIZAM & EE
L2 a2l % IlRi MDD oAbk
ML TWaY, AM PLf‘k‘L(iPL—’AM@JHFf
FCTHEE LS, RICEELZE)I L) KREER
RADIDD 5 é:%xbﬂ, E%ﬁ:%@%é‘f RN
EL7ZAM I '}Ejjﬁfﬁ‘f)‘of:t bEZOLNS,
u/l:fxi)AM PLIZH) S 2 T 40%5
[ EDE £ wa‘:é”j?bﬂ% [F]IRE L2 o L 72
G 2B AL T O Rl O B i 2 B S & 5 ] RE
bHLHML LIk, Wi, BEEoliEFizown
TRARS LRIV LEEEDNS.

- AR ATAT A RIAT A R
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B C LB H < C B 07 B e

S o7,

MR, AU OF B TIIREET S BE) IS

AEEIHRON P72,

X

RNBERNE 2 | PR 2 V722 A2 Y
— METEE R R AT, HEREE, 72 S512,
1998.
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ACLEBEEZARTEM I ETE L /- 3EF DR
—3RTERFTE S EESERERIS TR T 5HD—

Three Cases of Remaining Knee Instability after ACL Reconstruction :
Correlation between Three-dimensional Analysis and Arthroscopic Evaluation

[I'F {44 Hiroki Yamashita & M HB Yujiro Mori

@ Key words
Ao, BhEYMEAT, BIETSIAE
Anterior cruciate ligament : Dynamic analysis : Arthroscopic evaluation

[ E3=

ACLF R, TLEMEDTERA L 723G W CHEEi#EIT 2 3 1A EoE N IZD
WTHRETL, B LFEREEZHRE L.

3#EMI & &, ACLEEMESM, 1467 HB X O2ER ICHEH T2V, F/2CA4000T
ANEEMEEHI L7z, fERI 11, B8 TACLDAT R 12 Grade 3(Fair) T, HEIREEIART
HY, FiEBIVPNEALENOERA 2RO, EFI 21X, P T Gradel (Excellent) T
ACLOHEIREIE DO TR TH - 7278, DAL EED AT 27z, fERIS3IE, H
it CHEMT 12 Grade 2(Good) TH - 724%, itk HDAANEEME A L7z, EBI2, 3

O

TR B 2 HEST 12D 20 b 63, NERALELDAD, &5VITATHRALEED
ADFERAF L 7.
@ Abstract

The purpose of this study was to investigate three cases of remaining knee instability after
ACL reconstruction. Arthroscopic and dynamic evaluation using a CA 4000 knee motion
analyser were performed after surgery. The arthroscopic results were classified into Grade 1
(excellent), Grade 2 (good), Grade 3 (fair), and Grade 4 (poor). In Case 1, the arthroscopic
result was Grade 3, and this knee had both A-P instability and rotatory instability. In Case 2, the
arthroscopic result was Grade 1, and the knee had only rotatory instability. In Case 3, the
arthroscopic result was Grade 2, and this knee had only A-P instability. Although the ACL
reconstruction in Cases 2 and 3 were Grade 1 or Grade 2, they still demonstrated A-P or rotato-

ry instability.
LT st IRFIR 2R A s bE B T LB
T227-8501 AT i EX AR 1-30 Department of Orthopaedic Surgery, Fujigaoka Hospital, Showa University
HRFI K FHEDS IR B s L B School of Medicine

TEL 045-974-6365
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1998 44 H DAB%, Mai 1+ 7-%847 (ACL) iR 0%
MR 7 3R ICWINZAT % - 72716, TS 2 DA
LEMENTRAF L 72 &I L 72 FEFIE 25 BlRE® & 1
7. TOREEWERGABZRHE L THRDLLERDID
DAL FIZHETHIeNTERY. ¥4 T7A,
Aifk, MlfEE b ITALERDH B D, ¥ 1 TBI,
AR OB BEFTH 5 2%, BIEALEMED HLD
LENAELD. ¥4 T7ClE, HBRALEREIELTH
5708, MEALENEITEO LWL D, D3y A
T Toho7:(Table 1). 4L, ZTOLHITHEM
NI TH- 700 b, FhENOREEG %
it~ L 3RICENAYEFAN & PR3 A5 5810
WORRET L 7.

Table 1 Knee instability results classified into three types

Type A FIEH L UERERICTLREMDRDONZED.

Type B BIERDHEIIRIF TH 2N, BIETLEEDH

wHLNBED.
Type C BIETREEUNEHTH S, EFETRRELEL
ROBEVNED.
ATS
40+ + + +
- 30 +
=
& 20+ 1 4 +
=
=]
= 10+ + o+ -
Tibial Translation (mm)
-10 - <+ + + +
-20 " 1D +‘ +
Posterior Anterior

Fig. 1 Force displacement curve using the CA 4000

BAREHE VOL23 NO.3 239

B &

Wral, ik M EYE X CA 4000 (Orthopaedic
System f1:8%) # H W 3R CHIIZRFfi 2 4T » 72§
il % 5 ) O AL EERFfi 12, B20° iz T
201bs(89N) D Ji A b L A~ 301bs(133 N) D i J5
AMLVAEDNT, F0OL X I2HAP NI force dis-
placement curve & V) FE45 B HiEEOFH], total dis-
placement : TD (mm) &, 301bs(133 N) fij /75| & 4
L IF¥ @ anterior terminal stiffness : ATS(N/mm) & &}
L7z (Fig. 1), nEALE O, Pivot shift
test 477\, HBH L 2B E AR ICEE
EhaLEFS7EIHEIPNBI—TOEE
PS(mm) % ZH#l L 72 (Fig. 2). ALEWERSFOHE
UL, AIR I OFHETIE TD B3 mm Ll b
%, EATENE, PS1mmblEx RNEERA
& L7E.

ACLDO P13 4ap], Bk LAD THiw L
72777 MV, RESGHROBEL— MGz
PERCE S, BBEE A0 TR (11KE) OfLE 2 HF
it % 1¥1 3 % Modified over the top % v 72,

AT I, R % Grade 1 ~ 41258 L
7223 Grade 1(Excellent) (24K, volume & & 1Z
IZIEHDACLZ 2953 ?, Grade2(Good) ix, =
CEEOMMEDOEN LML) ASvolume (X T4 TIEH
ACLIZ#t v 4 @, Grade 3(Fair) | volume 254+ 45
TREOHMEDOENIEA SN S L D, Grade 4(Poor)

Tibial Translation (Smm per division)

i g | I\I T T T
@ 10 T 2 T \\\ o
@ ~
5 20 + + + +
o ‘
a8 30+ + + o+ b
é’ 40 + + + + N +
< 50 + + + + +
£ 60 - + + + + +
E 7 + + 0+ + o+ +
g 80 + + + + + +
2 s =+ 4+ & 4+ £ = &

Posterior Anterior

Fig. 2 Pivot shift test
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Table 2 Arthroscopic grades of reconstructed ACL

Grade 1 ik, volume& & (ZIFIEENDACLEETED.
(Excellent)

Grade 2 ¥R < B2 Dfibrillation % 4 5 Y, volume(&+45 T
(Good) EEBACLIGEWE D.

Grade 3 volume "R +9 T, BEHF 282 E Dfibrillation
(Fair) HELSNZLD.

Grade 4 volume A FR+9 T, HE Dfibrillation i*R 51,
(Poor) LADDBZENFEFEINEED.

lZvolume 254+ T, EEDHHEDOENIAAS N,

Fig. 4 Arthroscopic findings in case 2 : Grade 1

IAD DF#EHASgEH s n-b D & L7 (Table 2).
EHHE

EFI 275, Wik,

191463 H, AF—dIZABEE) g6, 2
ERIZAT y Y ahilBXE. TOBRAR—VIEE
L 7-%Sgiving way 53 LB E 4% 9132, ACLE
15 DL T BEM % 1T L 72, MiR$5E CRER
A B e b R

JFR r{jETT 14 Cld, Lachman test(+), Pivot
shift test(+) Ta V), FEL TR I3 ARG H)
THAMY U\ Y 7% ) Grade 3 T& - 7= (Fig. 3)

CA 4000 cl: %) HT 4{ /E H n ﬂﬂ] i TI) FE1 /x
8.8 mm (8.2 mm), ATS : 35.6 N/mm (5%
Ai32.2 N/mm), PS : 2.2 mm(f5&E#16.8 mm) TH

28

Fig. 3 Arthroscopic findings in case 1 : Grade 3

Fig. 5 Arthroscopic findings in case 3 : Grade 2

D, FifRB I ONEEE IR ERDERF 220 5

Type AT - 7-. Lysholm scoreld, #if277 5T

D, PEEBRDBHELAR=—VERL TRV,
fEFI2 235, HMH.

199611 8, v —ickhELEs v, 3
7 AR Y B — % BB L 722 giving way ASHI
L, B4E2HYFE % M2, ACLIEE OB K T HEMT
AT L7, MR LELTHER 2T 2o 2.

T f;Ljf’r}l f+ Tl Lachman test(—), Pivot
shift test(£), FE T FERLT 3K, volume &
S Ci!fﬂi'.ﬁ‘,(DACL %5 L Grade 1 T& - 7- (Fig. 4).
CA 4000 (2 & 5 B4 Wil < i3, TD Bifds . —1.3
mm (FEH73.0 mm), ATS : 42.4 N/mm ({25
29.5 N/mm) PS . 53 mm (F#F15.3mm) TH 1),
Al fA@ﬁ] NIBIFTH 575, [0 TEANLE EE DA &

% Type BTT# - 72. Lysholm score (&, #7495



HTHhY, Fyh—IZ3BERLTVDELDD Y 2 —
MERICARE A HET 5. TERHIRIE 2 <, 1R
LURETH 5.

FEGI3 ¢ 255, Uik,

1995461 A, A ¥ —vicimfl LA %10 6.
FO0HYEEE ML, ACLIEHOZIIICTH4E4H
ACLFFEZ AT L 72, WS, Mries 24 12T
s

lf&?ﬁ’“??t?’fﬁ"‘“(* Lachman test(+ ), Pivot shift
test(—), FFEEHLCREBAT (ZA7 ) bk - R
Vi flber f)‘a& 57278, volume (314312 ZF) N IR
ACL 21 < Grade 2 T# - 7- (Fig. 5). CA4000 4
5L EMEREMCIE, TD AR ¢ 5.1 mm (F 2T
7.7mm), ATS : 40.9 N/mm (&1 20.7 N/mm),
PS . O0mm(FER2.2mm) TH Y, AirHAOA
GENMED ADHEAET 5 Type CTdH - 72. Lysholm
score ld, MBS M THHH, ALEKIIHELT
BoT, BIEAF—ICHRE LTS, BEEOTH)
HWHIBRIE % C IEED TRETH 5.

£ B

R ACL O PR 1 AT Al & IR e tE & OB #IZ D
WTOHEREE SN Tw52477, Daibhb
Ny, SRR EREZ D 0N BRLEED BIFC
HHZEERE LY. FohUs b, 94BI0EH
Al © BRI SEaTA AT b DI E e DS Bt
THY, HEFFEMIDFEEIFBOONLEHEL
TwW5Y, —%, GEHR LRI e IER
5(')Caﬂf‘ﬁ‘of’kﬂ'%iﬁﬂ:%%(ﬁéﬂ%f} Dhs,
THOHFMEIFMN LA EEIRD VDS, FEHATRD
B 703 EM R %) Eﬂ&fﬂilld CINCE P SUREC
L e Twie,

Al L7 iERI 1 TR 20 0ORR
AR, B LRGN ESEZ A SE7ERN EE
ZoNDH5, fEGI2 EHEGI3IE, FEHPT A Grade
1~2 ¢ BFAEERG IO 2006, BEAY
EERHIBALENDADTRL LIEFTH - 7-.
FAA 51X, terminal stiffness Dl5EIZ L D, T
BT HACLD end point D FHESB X U, 0
ErEBIbd A LITEBLBELL. Fostff
ness@(ﬂUEli, HEST O quality x GO 72 £ 0 Ef

BARAE VOL23 NO.3 241

M2 B ORI ) 2 T B & L &R LAY
F2T, ZOEHZDOVT DRTHEIHHT % D terminal
stiffness (2 H 3 4 &, JEH 2 O ff ATS (&
29.5 N/mm, 7% ATS342.4 N/mm, 453 DATHi
ATS 1320.7 N/mm, #fif2ATS($40.9 N/mm & [ijjiE
Bl e H ACLHEMICE D ATSIISE SN TWs, 2
FEBI & b Ttk OBE T BRI BAfF T ) o4
Eawi-o, MifkIERINZATSOREIZ, &
HBACLIZ X % Bif7 end point DFE EZ REK L, &
512, HEACLEHKRE LTIZEmIciEmMER << H
BINTWAZ eSS, L LERI2TIE
BREMGORIFIZS SN fiberBIALNTEHEY
FﬁLﬂﬁ’]‘@f“B’\B’V‘ﬁE?’.&@Z‘E5:?@1 L T2l
BOBETEL

FHIE, #H@Tﬁ HExRW/-2EH2)V— M ACLTH
BAT 24TV, AMEATKWEETI i'ﬁ’lﬁiﬁbﬁéﬁﬁ“
PL % A% A W 3 Tl ] g Bh 5 v A% (ZHilEy S
AM %, PLADOHERE I Ob\f:ﬁ’”‘ Liz?, &6

WCRES I, 20— P HEROBRABIGIZON
THiat L, PLE O HMIAN Tl KT-max. %
THZHIROMBAREEIIKE RELITRZT
5N Ao 72h%, Pivot shift test AR5 2 5 A
Cholb#HELTENY, bhbhoER2 L FH
Fe7 Type BONLEMED MBI Z RO T 5.

Dbz &k, FERI2 ThlfEAL EM 2T L 725
X, BEACLYARRET LTV ZAMESFD IZ
V— PAEESNREMDSH B Z L ERE LTV
ZLOEHERL, FERS TREERSOHTH LA
B2, bLCEERENTLTWAZPLEF)IZV—

PSR S N7 2 EDHIRARENE & FRAF S B 72IR
e L7,

BHEACLALED L) Zhm, MEICHEINL
PERT A2, & ITKBEEROFILATE DAL

BIER SN0 %2 XF TR T 2 O LN E S
ThhrtBEbhas, LAL, SEEFLLETRTO
JILEWUT}\%EEWEM){’}L)L—F N v i 3 )
Modified over the top ZSH\W: S /=728, FEL —
Mo, EE XAl A Z EAARETH -
72, ZOO5RORKEEH  FTH LHNEED
Litim LR THY, FRRLAAERD 3L
B, AMMREZORIIHEIFH A I EIIHBET
v, BifEbiubiui, KBEFHMOFEL— I
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LBHILEERTAMAICEHLTEBY, 4% 0%
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IVLENDHDEEZ TN,
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1)
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3)
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& &2

FEBI 1 CIIHEHTZ0L DOARENHIHK, B
SN AR ER L RASEEREE 2 72,
FEB] 2, HEF]3 TRIEAREERCHIRAL EED
AL 72EKIE, ACLOBELVL—-FOARE
A, b L ISR OG0 % BAA LA
b LR THA LML 72,

X M

T 1A U 70 o i o B AR 2 o B 0 T
fli— B FE EFRAE B B 2 AL EMOIREE
DWT—. HEXEL, 76 (4) : S632, 2002.
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Remiriett e ORE. ME$, 21:159-
163, 1996.

A EIEA D EH TR EER OB R
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172, 2000.
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BEBARARTEEICH T 35ABETFD
MRI (C & % 15
Evaluation of the Lateral Patellar Retinaculum in
an Unstable Patella using MRI

fii % AL Kazuhiro Sasaki £if6 %2  Yasuyuki Ishibashi
M #— Eiichi Tsuda % ¥k Hideki Sato
@ Key words

WS m AT EiE, YMIIEZE AT, MRI
Unstable patella : Lateral patellar retinaculum : MRI

[ 3=

REE AL CIEDIREIIHMETH 225, MU S OBER % G20 A e &, B3
B E)LIEGIDAEET B, 4], DivbiUIEE T A EE D 1851 30 B % Sl 35 3275 0 8
Bk 7 i 5 B (lateral tightness#f, LTHE | 1461231%) &, Bk VL EEFOBTEH) %
728 % #f (hypermobile #f, HM & : 461 71) 12401F, MRIZ THMEIIE &S o E & & 5HAI L,
HERME L7z, &b, HEA20%20%xBEL L.

LT#IZ 2> bo—)vif, HME & i L TSR b R IC BV T E DR S 3EaH #1912
FREICEARLTVE.

@ Abstract

The etiology of an unstable patella is not yet well understood and tightness in the lateral patel-
lar retinaculum (LPR) is one of the many possible factors. Here, we evaluated the thickness of
the LPR in 18 cases (30 knees) with an unstable patella using MRI images, and compared these
findings with those from 20 normal knees. The LPR in the unstable patella with lateral tightness
was thicker than that of normal knees, especially at the midsubstance. These results indicated
that lateral retinacular tightness in an unstable patella could be detectable by MRI.

WRIEKRE C 222K S, BORERE &Kl

#® & MO HHE L SN Twb. HETHMEER O 12124
HEE LR OMG 25T O, MRS S o R ER
WA AN EIE DIRRE TR D KN A M B ReROLbDE, BREZRO L VEITE % b DS
GLTBY, WELZIIHELM@RIRO TV R, 5. b bNIRFR G ALEEICH T DM
{4 RFIIL NN = ot SIS S o S
T 036-5083 GARTHTEHFHT 5 Department of Orthopaedic Surgery, Hirosaki University School of Medicine

SATT R LR BB AN Fb o B 2
TEL 0172-39-5083
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Fig. 1 Measurement zone of the lateral retinaculum on
MR image

R T DIE & % MRIEHZ CTllE L, Harid b
DI 3 DBk & OBIFR & B L 720 THu
T5.

MERELVRE

XGRS T AL TR & B L 721861 30 g (B3 1%
3f, k1561, 12~307%, TH19:%) T, Z#ik
#£ X Merchant Tﬁl w2 (HAE X)) (2 T KRBT
ANl 5 % R HEN R T IURRIBEA L E RO
FRERD D B D, % B\ 3 PR B C patella appre-
hension sign, active patellar subluxation test 2% {’E
Thbho kel

VL E o sER] % Ble#i 5o PPTT : passive patella
tilt test 33 & O°PPGT : passive patella glide test! (2%
DX, SRS AT 0 MR & 0 b B (lateral
tightness : LT#F) & A% {, BEE A58 0] H)
7% #f (hypermobile : HM &) ® 281255713 72, PPTT
T RWE ONE B X Y 7 &5 51 # (transepi-
condylar axis) |Zxf L THEZ 4 OK VA 0E TR 12
a2 RS BT BICAMENZ 15° DLER K
BEEEE L, YMIBELFORRIED LV ET
LHEFHALETH A, 72, PPGTIIMBIEIE
30° THEZEE A EFRICABIANKERE) S 2725
(2, BEED 1/4 0L EAMIANEE) 2 320 728 65 2tk
L, AMIBEE LT ORRITBEO LW ET LT
HHETH 5.

xR IR R O Tl B2 7 <, M2 KBREI T
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Table 1 Thickness of lateral retinaculum in an unstable
patella, and in a control group

zone 1 zone 2 zone 3

(mm)
Control Group 3.3+1.6 2.3+0.8 2.6=0.9
LT Group 4.0=1.4 3.8+1.6 ** 3.9+1.8
HM Group 3.2+1.7 2.9+1.3 2.7+0.9
LT; lateral retinacular tightness HM; hypermobile patella mean = SD *+p< 0.05

AT S REFR 2 b 7o el 20 44 20 % (14 ~ 28&
EH195%) = 4G - WS~ v F 795 L) 15E#
oL e,

ST 13 B X #15 E (Merchant i 52 ) T @ congru-
ence angle, tilting angle, lateral shift ratio, lateral
patellofemoral angle Z 51l L, & TORES S
% Insall-Salvati (2 L 72A%> TEHEI L 72,

MRI #FAiffi (& Signa (GE 4 ) 1.5tesla % vy, BEfif
£ 0° T @ spin echo % T1 5% i # 52 % (TR/TE ;
520/15, 4 mm slice)’(“ﬂ‘ co 7. FOWGE =
FUaAvEa—7— 1Y AAL, MMIBETLHFORE
X % NIH Image 1.61(U. S. National Instltutes of
Health) ZffH L TRl L 7z, 4IRS 0
DOFHMERA L ST D4k & 32> DO HEiPH (Hﬁ?ﬁ:%‘“ﬁﬂ -
Zone 1, HaithyLif © Zone 2, KBEE 4L HEM
Zone 3) 250V, TNEFNOHEMD % T bE W
Rz 2 g L, fUERMEE L7z (Fig. 1).

WAt MRS 12 14 Scheffe O % F L g, e
A, FEKEX005L L.

&= &’

FHTRAZIE D WMl S SR D Bk & 28I

j’ &, LTHHZ 1400238 (1361, k11641,

13 317%, “F¥215%), HMEEZ 4607 R (461,
12~ 35i%, “F¥19m) Th o 7.

HiH X 5 5 B 5FAfi 12 3> T congruence angle,
tilting angle, lateral shift, lateral patellofemoral
angle patella height ®4=JHH (2 TLT# & HM & (2

Ao -72(Table 1). ¥ 7:, MRIFHHI
(2 & B MEI g 2 245 O SIS 45 ) T g BE R
3.3mm= 1.6 mm, LT#4.0mm =+ 1.4 mm, HM#F
3.2 mm=+ 1.7 mm, 34 H 9 T IE A A
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Fig. 2 The lateral retinaculum appearance on MR image in each group
(A : Control Group, B : LT Group, C : HM Group)
The thickness of the lateral retinaculum in the LT Group apparently
increased compared to that in the other groups.

Table 2 Radiographic evaluation of the unstable patella
(no relevant significance was seen among the five parameters)

patella height . congluence angle . lateral patellofemoral angle . tilting angle . lateral shift .

LT group 1.25+0.19 15.8+18.5 -3.93+8.37 22.5+9.25 24.7+18.3
HM group 1.20-:0.10=l= 18.4&15.1* -3.70:12.3* 22.01-13.3* 30.3:14.8*
LT; lateral retinacular tightness HM; hypermobile patella mean=SD  *N.S.
2.3mm =+ 0.8 mm, LT#:3.8 mm + 1.6 mm, HM ## BHEEALEELERLTBY, SHOMRETIEZ
2.9 mm=* 1.3 mm, KB HEA T iE m;j:;% IZfEo 7z,
2.6 mm £ 0.9 mm, LT#:3.9mm + 1.8 mm, HM #F WX, —#%MYiZ apprehension test 7 & ODH’ ﬁ}f
2.7 mm = 0.9 mm T& - 7z (Fig. 2, Table 2). f/uﬂL =) & EF‘T‘tXwiFL’L, CT, MRI 7% & @ lifgr b
FHNIZ LT E I A B EE & Il U Tt s - SN T A, HHX e ff% 3?) %
WTEDESHHE ’ik‘é}\‘l,’(b\f:. i }‘EI—)I/ Merchanti‘l&?ﬁ , WS E AL ERES BIEEKR
HEEHMBEM I EAEE M)f‘fj‘o e, R 575 D A~ 3 45 ’IZ%T’U‘HT%WL Tﬁﬂf_?ﬂa?;d 2L
it, B3 B AN ERE S 2 AMENI 2 3T ’Cﬂi}ﬂéﬂfb‘éﬁ“, PFLHWREL L T\ 5
ji "EXﬁiﬁ BTl o 1 IJ s t DR TIEH b?ﬁ‘ bt et <€, ir’f##‘ig* j‘z"% b Takng
Dotz Merchant® (Z#5 FERRIZH A R B, AR
HEXMOMBIREEDO DR &, FREBEOL WV
£33 = hypermoblle patella DA T 1L A EE D Merchant $ii
AR EIRT I EDH S (Fig. 3). L7722 »> T, #EB
BEEALEEDERICEL T, S 2 I IHEE fﬂﬁrﬁ&@'{km%}if‘w?é MRI #j{% %, JREEMI, &
FREHADOBEAEREDH S H D L, appre- BLEOREIZBWTHHZE l“(%%) tEzZbHN
hension sign R EFEIEEZ R T OO ZRIEL T 5. RIEIZHBITHMRIZHIZE S YN
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B

Fig. 3 The radiographs do not show whether the lateral retinaculum is tight
A ; 30 y.o. female with lateral retinacular tightness.
B ; 26 y.o. female without lateral retinacular tightness (hypermobile patella).

ME OB A0~ , KRG EOEREY,

s DM I*IJ‘U(F;.;HITWO’. ES %FH@HR['H oM
{Hl i 25 KRR 847 (MPFL) 4815 D22 i %2 2 AL ) B
?é% O tangential osteochondral fracture 3 X U8 A

FHIOFH®REHEAGY YICET 20008 % . L

L, BEFOHEINTD12Th 5 Il KR
BT & & od 7 AMA g 22 37 (2B 9 A MRIGEAf 13/
e\,

A O S IMUIES L ORI D
BAREEEICB VT, LA E ORI CTRRE L
TWAZENHHL., ZOZ L RIBEEBTALEE
T LM A DOEHE (K Mrealignment T
fir, SMUIE S X R 2 &) O s, SR
2 3 D F Gk%m&b%ﬂ‘fﬂ IR B AV 2 S R
MDA THD L2 LFFTHIMRAD1IDEER
Lih, KIEIZBT DMl L
ducer |2 THTHUIZEHE L 78519 b & 5 A%, Airaiic
wEILZ, Fln i 2> D IAR B |2 2 O BEIRIKRE 7 5F-iff
TAHHELLTMRUIIEHZFEREEDN S, 4
{H i35 =5 D JLEC:F)@ L TldA#s ), R 7m
BE D EGRHRLETDH 5.

1. BEESALEERB L IEFE
NDIE &% MRILIZTEHAI L 72.
2. Hpr R b, AMIEE ST OMEBR % 5RO L E
FICIZMRIGHINZ THHFHRBTHEEIZZDE

SPERL W

DI 3 ST
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Sports Injuries in Junior High School Football Players
in Hamamatsu : Survey Results

Tt % Shun Doi FE i Akira Nagano
@ Key words

Yoh—, AR=VEE, 75— 1
Football : Sports injury : Questionnaire

[ E=3=

WERT v —EFORE - MO EEBLZEET LI LAHMIIT > r— MAEEXIT %
720 EIRTTOR AR 32KL,018% OB FH v A —HBEHRE L7z, v 7 —RMGERIZ l‘
¥T9+20m, v h—EIZ 351"756+20/11’C“§) 0, FAERTI il 2, 3EADNEIZFED
VT ERMGERD R o 7. KOS - BEEOBEMAIE, 2K TT73%4, 2844,
MHi447 %, RFAET451%, 2174 TH Y, FEE - ‘/H%@L%E'f’ﬁ'* es Lf’k‘ *T"U)l'[:
BCIE, AIENEHATY v 7 —BEIFEICR» o 72, YMETIZE B - $wmias,
4713 Osgood-Schlatter 525 % T - 7-.

@ Abstract

We have surveyed and analyzed all football sports injuries reported in junior high schools. A
total of 1,018 football players in 32 junior high schools in Hamamatsu city were surveyed. The
average age of students when they had begun to play football was 7.9 years, and they have been
playing football for an average of 5.6 years. The average starting age of football was lowest in
the 1st grade and ascended in subsequent grades. The histories of externally caused injury
included : 284 players with a lumbar injury, 447 players with a knee injury, 451 players with an
ankle injury, 217 players with a heel injury, and total 773 players with injury. There was a signifi-
cant difference in how long the players had been playing football between those injured and
those not injured. The most common injury was an ankle sprain with ligament injury (261 play-
ers), followed by Osgood—Schlatter disease (185 players).

b &
T 431-3192 A

AR R KR S
AT 1-20-1 Department of Orthopaedic Surgery, Hamamatsu University School of Medicine

HEAREE R KA B A
TEL 053-435-2299 / FAX 053-435-2296
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JU—FREFIVEZERAL, LEY v H—I3FETE
IZEAICRY, Fya—AODEMmEEbIZY v
—ICLAEE - -ABELIHMML B0 LEEbh
5. Sllbhvbiug, WEHY v 1 —E#TOEE -
WO EREZIIBT 22 L2 HIWIZT » 7 — Mtk
HAT LG L7z TG T 5.

MRBSUVAHE

ML, BRI ERIZKRDOE v =
B1234 &I LT 7y — VAR IT > T,
1,018 4 (82.5%) 2 6 & 2 15472, 1,018 % OIS,
1943004, 24E4E370%, 3FE4EM8/TH - 7.

Tyr—MRAEE, HEY Y A —HEAF—-VI[E
FRESIPER LT v r— F#EERY & — LR
L, ‘&, &, K&, 47 —HGER, T+
— B, B, K ay, Y9908, BLO
MR, REREET, EBE, ElICowTLAMELEY Y
H—DTVL—IZHEDDH - -PEEOHFEICE L TH
BaATh o 7. FatATIE, unpaired ¢-test % i H]
L, 5%DfalETHEEED Y L LT

& R

%% O P 4ERNE 13.35%, 149 513 160.0 cm,
FHKE 48.6 kg, 1% body mass index (2L F BMI)
13189 kg/m? T& - 7= (Table 1).

Wy A —RBERIETFI7.9%K, Yo a7 —EIET
¥)5.64F, WIGERIITFHENTIIIFEAETARE, 24
79, 3HFEEBIKEFEVRVIIEFEICHLG

Table 1 Demographic data

Grade 1st grade 2nd grade 3rd grade ALL

N (person) 300 370 348 1018
Age ( years) 12.3:0.5 13.320.5 14.3:0.5 13.320.9

Height (cm) 153.57.7 160.5£7.3 165.0+6.5 160.0+18.5
Weight (kg) 43.927.7 48.5+7.8 52.927.8 48.6+8.6
Body Mass Index 18.522.2 18.7£2.1 19.4:2.2 18.9+2.2
(kg/m?2)

mean = SD

BZRRFE VOL23 NO.3 249

i E 2o 7 (Fig. 1).

B 77 MR et of vt o R
T, FEEERMIZ1H Y2200, 1AM OBE H
FFHS5THTH o7z, FNENNE - BEDBLHE
*HTABEAELGVETIE, AEER o7,

KL OBAEDIRIEZ GO 7255 - FEO DT
X, 2K TI734(75.9%) IZBOH NI, FOHM
M OIE, 284 %, MEFAEI447 %, JE BT 451
%, W17 Thot:. ThFo M- BED
BEORWEIL, 2457 (241%)ThH-72. I %
Brxs B clREEER - WaiEE261 4
(25.6%), FE5%ETl3 Osgood-Schlatter Jj575 185 %
(182%) L &% TdH - 7-(Fig. 2).

MR, REREES, JERAE, HoZEnFEnAME - R
ODEEFATAHTAHEA L 2WEEZ L7z, T
B, KE, BMIIZBW T - EOBAL A
THEIA LWLV AZICKRE 2o 72 IR,
REFIIAREICBVWTHEFEL AT AHEIAEIIKE
o, HMTIEBMIICBWTHMEA AT AH2A
BINS otz oy A —BBERTE, BB,
AT, EICBWTHELS S 2 HESFEIZE o 7.
o A —BREEFNTHREZzEFTL2HPEEILRY
T H 5 72 (Table 2).

Osgood-Schlatter 5 Tl, £l & 1094, A F &
THHEES BB TH Y, @WErBEMOL D3 181
#1116 %4 Ta - 7- (Fig. 3).

GRIZOWTIE, R, a0 - Bk, TR
HAEA - HOT—Er 7Dh, WED4BERBIZ5
THREL. REEE~OZ3IE, 2K T130%T
botz. RHEETIE, 8fi - 7—ErrdPEroi:

Age at starting Football
(age in years)

Playing Football
(duration in years)

12 12

1" 1|}

10 ® 10 ]
o 9 g 94 |
© g > 84
2 £ 2
€ 5 S ﬁ:]

2.8 =5
© 4 5 4

3 ool

2 2

1 1

0 0‘

1stgrade 2nd grade 3rd grade
(300) (370) (348) (300) (370) (348)
* p<0.05

1stgrade 2nd grade 3rd grade

Fig. 1 History of playing football
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Kicking leg
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250

Lumbar Knee

Qsgood-Schiatter disease (185)

Contusion&Sprain (68)

Unknown (213)
Myofascitis (25)

Unknown (148)
Spondylolysis (25) Contusion (25)
Sprain&Ligament injury (15)
Meniscus injury (4)
Fracture (3)
Patella partita (2)

Hernia (13)
Fracture (5)

Ankle Heel
Sprain&Ligament injury (261) Apophyseopathy (46)
Unknown (163)
\
| Contusion (16)
Fracture (2)
Contusion (10) Unknown (153)

Fracture (17)

Fig. 2 Cause of injury—according to site

Table 2 Comparisons with non-injured players

Age at Playing
Body Mass  starting  Football
Age Height Weight Index Football duration
n (years) (cm) (kg) (kg/m2) (years) (years)
injury 284 13.6:0.9 162.7+7.9* 51.6+8.9* 19.3:2.3* 7.9+1.9  5.9:3.8*
Lumbar
injury-free 734 13.2:0.9 158.9+8.5  47.5:8.2 18.7+2.1 7.9+2.0  5.522.0
injury 447 13.5:0.9 160.9:8.2  49.4:8.4* 19.0:2.2 7.6%+1.9* 6.0+1.8*
K
"% injury-free 571 13.3:0.9 159.2:8.8 48.0:8.7 18.8:2.2 8.0:2.0  5.4:2.0
injury 451 13.5£0.9 160.5+8.7  49.2+8.8* 19.0+2.1 7.2+1.8* 6.4+1.9*
Ankl
e injury-free 567 13.2:¢0.9 159.4:8.3  47.9+8.2 18.822.2 8.4:2.0 4.8:1.8
injury 217 13.3:0.9 159.4+8.4 47.9:7.8 18.6+1.8* 7.5+1.8* 5.9+1.8*
Heel
® injury-free 801 13.4:0.9 160.1:8.6 48.3:8.8 19.0:2.2 8.0:2.0 5.5:2.0
mean+SD ; * p<0.05 injury vs injury-free
Affected side = i o e s :
A, MDA TIIHEA % D - 72 (Fig. 4).
: EEIZOVWTIE, 1 fwcilh.’vﬁ%ﬁ LavEEL %
Rght | _Lert | Both B ORELAT DRI BT » 7 — AR
2 Blhhoil, 2, 31]=’F BV TiE, BEEZHFL %R
Right | 21 109 39 B & . Ry
WHIIIEEL2ETLHIDAEIZY v 7 —E2E D
Left 7 7 3 -7z (Fig. 5). F3EAIZBLTHEROEEZ A
TAHEREIEELALZVWELDAZIIHEE S,
Both 1 1 2 7- (Fig. 6).

Fig. 3 Osgood-Schlatter disease



Hospitalization (58)

Playing Football (years)

Fig.

Height ( cm )

BAREE VOL.23 NO.3

Lumbar Knee

Compression &
Taping (96)

Compression &
Japing (74)

No treatment (206) A Bonesetting &

Needle (84)

: Bonesetting &
Hospitalization (49) Needle (57) Hospitalization (61)

Ankle Heel

Compression &
Taping (68)

Compression &
apmg (208)

No treatment (90)
%

Bonesetting &
Needle (45)

Hospitalization (14)

Bonesetting &
Needle (75)

Fig. 4 Treatment of each part

Playing Football (years)

1st grade 2nd grade 3rd grade
* P<0.05

5 Comparison with non-injured players—according to each site at playing football

NS NS 71

175 175+ 1754

Height (cm )
Height (cm )

1st grade 2nd grade 3rd grade
* P<0.05

Fig. 6 Comparison with non-injured players—according to each site at height
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BALEBEBVWAE—-FDHLHLWTL—Rar v
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iz overuse IC L BEENL W EAHITHN
T3, BEOREEY Y H—BF T H2HE
Tid, KESIEPEAE20KIGERELITE VS
BIBOARERFZ 2D, HKSVI3dh24834%4
WKEERELIT R, B, EEEE36%,
Osgood—Schlatter %5 21 %, MEdH, MELREET % &
BELTWA, ACHSYIZ804%&ICT7 5 — iR
BEIT RV, ARFHRE2124(26.4%), Osgood-
Schlatter 7% 354 (18.6 %), #AK5%1311~ 13D
T—NTrIA JH132%%, BERES%, BE
I F M IR 2534 %, Osgood—Schlatter %530 %, &
BEEH11% E MG L Twa,

SGRIOT 2 — FMREIZBVWTLBEBEZOHE LFE
B2, RBEEIER - 8 E% 2614 (25.6%),
Osgood—Schlatter 75 185 %, (18.2 %) D5 8T -
72,

¥ 72 Osgood—Schlatter #5 12 BT, ES D
BRETOEL DN v W —F#FIHRTHF Yy 7T 57
OIERVEE LY, FAFBET2EG/EHN
EFMESIN TS, BREICEENPSZVWERE LT
&, #EIZIZBEAOGAR L & Tl e m OGRS
5 TAEERD.

I~ 125DEMIFT—NVF oL I LIFITNY,
HRER ORI E O, BAEITKREL, BF
HOANR—NEELR ) AR—VBEEDREHDBEMT
ARHTH Y W —ETFEHRLELEELEHTH L. 72,
INERE D SR FER TR =V DOH 4 X4 55kH» 5
S5EEANEKEL B, BWHEEAEL L o7
D, "EEOKZVEFTH ) 2235 [[]—D#EH
BRENHKETHDE I LDO4ME - BEEDZED B
TAHELDODERDND,

SERTORVTHER TG E LTV 70
BEEBOREEN Zho728%, HNSYIE1HEMO
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THREHZEIT TS,

#5192 overuse injury @ risk factor & L C
WS OPDERKA T A BTV S, BEEEADOGR
HFELTHROBENWZ EPBESINTVEN, 4
EHIESICB W TC3EATIIMEDE T AT L8
PR MO TIIEEE oz, T2 A
—RRIZBWT2, SEEICBLWIHEENZDOLR
7. I, WE I TOMENE, B’E, Sl
NN ESLODERPEBRLTEY, 4% 51
PCRHEL TV LENH DL EEZ D,

= &

1. “PROI2FEL AR T AR v 7 — 3 H 1,018 %4
DT r— b RAERZTT R 7.

2. MG - BEORTEOFELY v A —BLIIEE
=FaEbbhi,

3. HME TR ET IS - B, BETIE
Osgood-Schlatter #5735 % T& - 7-.

4. Osgood-SchlatterJp(Z, il /28 O FEEH64.1 %
Thoil.
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Stress Fracture in the Tibia in Long-distance Runners :

Fracture Level in the Tibia and Radiographic Characteristics

KPE 4" Junji Ohnishi %240 J1%* Tomohiro Goto

@ Key words
eoradh, BB, PELREET

Stress fracture : Tibia : Long-distance runner

0x=

B sAERME T EIhORA RN, XBREGEOMBEY L oM % 114 L BEEER
BEETCTXBUICTRFET S 2 MR L2430 2R e L, FHEIE L &FETHI li477'fﬁl, fi
X2 KO X 24775 - 7.

FER, W EoREENIE, E11/3, ®L1/3Ew) 2L, BEHE, BAHIC
VL EMETYNREZ LKoo TV, ThiE ‘)ﬁ}’éﬁzﬂ@wﬁfs‘.(i, %@)him@.kh") J:
D, BEOZRED LIEBEAFTIZRET DL E V), BB I OREREOERERTE LT
SnEg L Bbh7z, AFMOXBWELIT RV, ThEEERECEET LI LI, Mk
g DR IZAHRT, BEiERESEo LD Fl’-iﬂwéé‘[*flf’i””]‘ﬁ‘éﬂ:'é“Z) ER bR,

@ Abstract

We have examined the plain radiographs of 43 long-distance runners (mean age 16.6 years)
who had sustained a stress fracture in the tibia. The fracture sites were widely distributed
occurring at a point ranging between 18 % and 82 % of the length of the tibia from the proximal
joint surface. The callus of these fractures was observed on the posterior or postero-medial bor-
der of the tibia.

Taking four directional radiographs was useful to detect small callus in early phase. It leads to
earlier diagnosis of stress fracture in the tibia.

KPuHE
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Fig. 1 Occurrence height of the stress fracture
* The height is calculated as the ratio of the
proximal portion to the full length of the tibia.

callus —J [ %

Fig. 2 Size of the callus
* The size was determined as the basal length of
the actual callus (mm).
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At 14 days

Fig. 4 Difficulty to detect a fracture

At 21 days
from onset

We should pay attention to the resion where the posterior
edge of tibia overlaps with fibula.
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Fig. 5 Case : A 15-year-old male long-distance runner
X-ray findings at initial examination after 5 days from onset.

At 13days At 2ddays At 52 days
from onset

Fig. 6 Course of this case
The callus gradually grew larger.
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Three Cases of Compression Neuropathy of the Common Peroneal Nerve

attributable to Muscle Hypertrophy caused by Sports Activity

A I Akio Matsuzaki £k % Makoto Arinaga
IINAE i Shun Komine K % Yu Fukami
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@ Abstract

We reported on three patients with compression syndrome of the common peroneal nerve
attributable to muscle hypertrophy caused by sports activities. All of these cases complained of
knee pain and numbness in the lateral lower leg and dorsum of the foot when they ran or walked
a long distance. As their common operative findings, there was a thick aponeurosis in the dorsal
side of the hypertrophied gastrocnemius muscle, which pushed the muscle forward, and bulging
dorsally of the lateral part of the gastrocnemius and soleus muscle when the foot was dorsi-
flexed. The bulged muscle pushed the peroneal nerve into the tight popliteal fascia. In the prox-
imal part the gastrocnemius muscle compressed the nerve to the medial side of the tense biceps
tendon. In one of these patients, symptoms that may have been attributable to swelling of the
muscles due to exercise existed in addition to the above.
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Fig. 1 (Case 2)
a : N. peroneus communis, b : N. cutaneus surae
lateralis, c : lateral part of the hypertrophied gas-
trocnemius muscle, d : hypertrophied soleus mus-
cle, e : thick aponeurosis of the gastrocnemius
muscle.
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Fig. 2 (Case 2)
The foot is dorsiflexed. The lateral part of the
hypertrophied gastrocnemius muscle and soleus
muscle bulged and the common peroneal nerve is
pushed dorsally.
a : N. peroneus communis, b : N. cutaneus surae
lateralis, c : lateral part of the hypertrophied gas-
trocnemius muscle, d : hypertrophied soleus mus-
cle, e : thick aponeurosis of the gastrocnemius
muscle, f : aponeurosis of the peroneus longus
muscle.
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ERY Y H—EFICH T 5 EEED Impingement

Exostosis (CX} 9 % X R AR ET

Radiographic Study on Impingement Exostosis in the Ankle Joint of

High-school Soccer Players

L= iz Kan Tsuchiya FIE i Yuichi Wada
mH F#d  Hiroki Sakai wif& #F  Norimasa Takahashi
“FE 7% Hideshige Moriya

@ Key words
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High-school soccer player : Ankle : Impingement exostosis
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microtrauma (2 X A W REEAE 2 H L7z,
@ Abstract

The purpose of this study was to investigate the incidence of impingement exostosis in the
ankle of soccer players, and correlation with factors affecting the incidence. The ankle joints of
73 soccer players in high school were investigated. In this study, questionnaires were used to
determine the past history of ankle sprain of each player, and plane and stress radiographs were
taken. Osteophytes were observed in over 50 %, especially in those in 3rd grade, and in left-
footed players. There was a clear correlation between experience of ankle sprain and formation
of osteophytes, and also between talar tilt angle and the size of osteophytes. These results sug-
gested that instability in the ankle was due to formation and development of osteophytes. We
suspect that formation of osteophytes which occurred in left-footed players was related to micro-
trauma by recurrent direct ball impact.
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Fig. 1 Measurement of osteophytes
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Fig. 2 Incidence of osteophytes
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Fig. 3 Incidence of osteophytes in each grade (N = 146)
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Fig. 4 The size of ostephytes in each grade (mean)

| OlLeft-footed (N=12)

ORight-footed  (N=61) }

l OLeft-footed (N=12) ZRight-footed (N=61) ‘

(%) (%)
100 r +P=0.0095 P=0.0724 100 \F P=0.2270 P=0.1760
80 # 9/12 (75.0) 80 %
5 g | 712(83
0;360 | | 21/61 5/12 (41.7) E Wi etk
S vl 4 : s | 1 (39.3) 4/12 (33.3)
240 t = L e 340 10/61
= ' (180) = (16.4)
20 r 20
0 | - | 0 Il
tibia talus tibia talus
Kicking foot | *P<0.05 Pivot foot
Fig. 5 Incidence of osteophytes in left-footed and in right-footed players
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Fig. 6 Correlation between talar tilt angle and the size of osteophytes in the tibia
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Table 1 Correlation between sprain in the ankle joint
and osteophytes (N = 146)
osteophyte (=) |osteophyte (+)
sprain (=) 46 22
sprain (4) 32 43
P=0.0041
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Fig. 7 Correlation between anterior drawer sign and the size of osteophytes in the tibia

Table 2 Reports of osteophytes in the ankle joints

O’Donoghue (1957)? sportsmen 45.0%
Stoller (1984)¥ dancers 59.3%
Umegae (1985) basketball players 84.0%
Irahara (1986)* high school basketball players 42.7%
Ogura (1991)% college basketball players 52.0%
Massada (1991)  professional soccer players 63.1%
Kyo (1994)® professional soccer players 89.0%
Fukaya (2002) soccer players 86.1%
Author high school soccer players 57.85%
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Odontoid Fracture in a Rugby Player : A Case Report
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@ Abstract

We report a case of odontoid fracture which occurred during rugby. The patient was a 22-
year-old male, who presented continuous neck pain after the game. However, the initial X-ray
showed normal findings, while functional X-rays and a tomogram showed an unstable odontoid
fracture. Since instability was confirmed, open reduction and internal fixation was achieved with
anterior screw-fixation. At 11 days after surgery, the fixation screw was displaced anteriorly,
and revision-surgery with posterior stabilization was performed. He has returned to rugby at 14
months after the revision surgery. Since an odontoid fracture shows no specific symptoms,
when there is no displacement, it can be difficult to diagnose with only lateral view X-ray.
Therefore, an additional functional flexion-extension X-ray, tomogram or MRI should be under-
taken if the patient presents continuous neck pain.
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For sports athletes such as a rugby player, posterior C1-C2 stabilization is a more appropriate

procedure than anterior screw fixation because of the thick thorax.
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Fig. 1 An odontoid fracture (arrow) was suspected on plane X-ray (a) through the
open mouth, and (b) lateral view. An odontoid fracture (arrow) was con-
firmed on a tomogram (c) through the open mouth, and (d) lateral view.

59



BARAHE VOL23 NO.3 272

Fig.2 a:MRIT1 showed a low intensity linear signal (arrow).
b : MRI T2 showed a high intensity linear signal (arrow).
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Fig. 3 Lateral view of cervical spine X-ray (a), and tomography
(b) obtained at 11 days after surgery
The Herbert screw was displaced anteriorly (arrow).

Fig. 4 Anteroposterior (a), and lateral view (b), of cervical spine X-rays obtained at immediately

after revision surgery

Complete bone union was observed at 6 years after surgery (c).
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Table 1

« Number of Cervical < Age Distribution of Cervical
Spine Injuries in Rugby  Spine Injuries in Rugby
125 cases (1989-2001)

Level Number of Cases Age/years Number of Cases

-Ct 5 - 6to12 0 ( 0%)
-C2 3/10(2.4%) -13t0 15 2 ( 1.6%)
-C3 5 -16t0 18 70 (56 0%)
-C4 17 —19to 21 34 (27.2%)
-C5 21 — over 22 19 (15.2%)
-C6 12
-C7 1
— others 54
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Table 2 Cervical spine injury during rugby

— Play with high occurrence
* during scrum
— (D engagement
— @ collapsing
— 3 popping

— Position with high occurrence
— (D hooker @ prop 3 second-row

Table 3 Number of cervical spine injuries before and
after rule revision in rugby (persons/year)

Under-19 19 and Total
Over
Before 7.3 2.3 9.6
After 4.8 6.3 11.1

(Japan Rugby Football Union)
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Low-intensity Pulsed Ultrasound Therapy for Stress Fracture

of the Olecranon : A Case Report

“er MY Tadaaki Ninomiya VAL B2 Yomei Tachibana

“IR M52 Tomonobu Miyazawa

@ Key words
WHEE, o7, FERAVIRH D
Olecranon : Stress fracture : Low-intensity pulsed ultrasound

0EE

157%, B FFIROFMHHEE P ISR REEZ 2 OB L, FESmEAEA 2L 2
l*ﬁéhf’ REMGHEZ 67 AT 2V, SmiHSEA 20 TIEIEHs L. LarLl, M

AEE OBER & & S ITHBEESTEIT AR L, OB RE &> Twiz/-0BH (P‘mﬁ?’%ﬁﬁ
M L7z, BEIIGHEGH 1 7 A BIIEST BT E o a1 m 5’ub ! m’J4 #n &3 E L5
U 2 CEREENCAUE Lo, — /IS, Eimdt P B Y bt M FVU’C‘(iﬁ"ﬁE’J
HET LW, BIEHEOIKEEC mw S 3@ lJm‘ﬁ?fﬁ‘ﬁ' #&éﬂﬂ% LA LA ok
"o, HinE SNANEESFITOFEE IS BEEEFNEHIERHTHL BN,

@ Abstract

A 15-year-old boy experienced pain in his right elbow immediately after throwing a ball. He
was diagnosed as insufficient closure of the epiphyseal plate of the olecranon. The elbow pain
persisted despite conservative therapy for six months, and the separation widened with marginal
sclerosis on X-ray films. Low-intensity pulsed ultrasound therapy was instituted. Ossification
was observed one month later and was completed at four months. The boy returned to baseball
practice without any elbow pain. Although conservative therapy is usually applied for delayed
ossification of the olecranon epiphysis of the throwing arm, osteosynthesis is the treatment of
choice for non-union. We utilized low-intensity pulsed ultrasound therapy because the patient
refused surgical intervention. The results of this study suggested that non-invasive low-intensi-
ty pulsed ultrasound therapy can be useful in promoting the ossification of recalcitrant stress
fracture of the olecranon.

= FEERRFERNFEHRE
T 350-0495 HEE AMEES I ES AL Department of Orthopaedic Surgery, Saitama Medical School
B EEMKF BRI FHE 2) MEERKRFELNBFHEAR -V ES

TEL 049-276-1238
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Fig. 1 Plain radiographs on the first visit
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Linear radiolucent line runs on the epiphyseal line (arrow). Note the wide gap

of the articular surface.
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Fig. 2 Forty days after the initial visit

The gap had become wider (arrow).

The dorsal portion of the separated line

(arrowhead) was different from that of epiphyseal growth plate.

Fig. 3 Four months after the first visit
An established stress fracture surrounded by
osteosclerotic changes was observed on the
articular side of the olecranon. The posterior por-
tion of the stress fracture had already healed.

TG E R FMG L2, BEEGHITEH 20 55 BT

W, FE»581 2 H CHibica bt 2o
4 7 A3 T2 ek LGS 1258 /}‘f’ﬂm Lf:

(Flg 4). FIEBKIAERB L 72BE, K35 L
W IR B ER A B — VGBI L A
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Fig. 4 Four months after the ultrasound therapy
Fusion of the stress fracture was established.
The boy returned to his competitive level of base-
ball.
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