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Athletic Rehabilitation
before and after Anterior Cruciate Ligament Reconstruction

/INBHEF Keiko Konuma
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ACL reconstruction . Deep water exercise . Intensive athletic rehabilitation
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@Abstract

To obtain the same athletic level before injury as fast as possible after the anterior cruciate ligament
reconstruction we developed a new rehabilitation procedure without braces. Fifty—four patients who
had undergone intraarticular autograft ACL reconstruction were studied. This protocol was composed
of deep water exercise, step aerobics, outdoor cycling, running, strength training and ROM exercise.
Preoperative training was performed for about two weeks, the postoperative training started on the op-
eration day, and the deep water exercise started on the 7 th postoperative day. These all trainings were
performed under the supervision of the doctor in the hospital. The average results one year after the op-
erations are as follows ; the Cybex quadriceps strength at 180 deg / sec was 86.31+7.90%, the ROM
was —2.30£3.10~148+5.20, the ratio of the one-leg-hop test was 95.1%7.40% and the KT-1000
measurement of injured knee compared to uninjured knee at 30 pounds was 2.40=2.40 mm. These data
showed that our procedure was effective, safe and did not affect stability.
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Table 1 Rehabilitation program before reconstruction
warm up jog and stretchings 11min.
upper body muscle training with jog Smin.

g abdominals 100rep. 3sets
Jeep Water eXercise | ROM exercise of the knee 10min.
muscle training of lower limbs 100rep. 3sets
stretching and cooling down Smin
interval training 30sec. 10sets
; : running;forward backward 3~4km
oruts.1de g ned cross-country  shuttle run 150m slope
d cycling 4~8km
lower limbs
barbell squatti 15-30 3sets
g ; 30 3set
front range with free weight 30-60 3sets
leg extension with leg extention-machine|
leg curl with elastic tube
iliopsoas and quad. with elastic tube ?&lggef:e‘s
calf raise with free weight
muscle training body
sbdominals with weight 38128 g;‘s
back with weight
upper limbs (every 2days)
bench press
8-15 3sets
zli‘;“p:‘:upl’e“ 1520 3sets
; S ’ 8-15 3sets
lying extension(triceps) 8-15 3sets
13min
warm up and stretchings 15min.
basic with upper limbs combination 15min.
st aevobics squatting and lower limb combination 6min
cool down
abdominals and hips 10min.
stretching and massages 15min.
knee ROM exercise depends on cases

Table 2 Rehabilitation program in phase | (0~2-3 weeks after

operation)

just after the operation 24hours CPM start

~4th day weight bearing as tolerated without cratches
gaite training start ,ROM;flex. heel slide

A8 oy ext. prone hangs

6th day stationary bike start

7th day deep water aerobics start

9th day step aerobics start (only basic ,side step,squatting,
stretching)

10th day out side walk start

11th day outside cycling start

Sy discharge from hospital,go back to work or school

ROM(0~120),able to contract Quad. ,perfect walk

BANRAEE VOL.18 NO.1
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Table 3 Rehabilitation program in phase |l (2-3 weeks after operation

~ returning to sports)

~3month

see doctor every week

deep water aerobics, step aerobics, muscle training,
outside walk and cycling class are opened every day*
individuals;R OM exercise, muscle trainings with
resistance tube or machine trainings at sports club
(only permitted type),outside bike

3month

isakinetic evaluation with 180deg/sec. When strngth
1s75% or greater than the unjnjured knee ,patients are
permitted to start jog increased the endurance
workout

*same

4month

increased agility workout, sports specific activities
*same

6month

return to full sports (if patient met criteria ,strength is
80% or more than uninjured side,no effusion,good
stability,full ROM,able to dash.)

M fG L7
2. FHfAE
1. MR8 EN ] S

X BREEFEL 2,

5. one leg hop test ; BhiE%x L 7%

{0 D xHfAH b A SF A L 72,
1, 2, 3%=MraialFRaT£12,

Fig. 1 Floating gear for deep water exercise
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L —= 2 7 phase 11238\ TINFHEA]T L2 H T 1.79%+1.74 mm(n =12), 5~67# H T1.70+1.20 mm(n
HWIHOER A S, B &I % A =17), 7~8% HT2.45+1.64 mm(n =8), 9~107 A
AoNTz, BROREN LI T120~108% & % - T2.38+£0.90 mm(n =11), 11~12% A T2.40~2.39
72(n =18)o Fig. 6D B TII121% H5117% (2 F i S 1 mm(n = 11) % {572 (Fig. 5 b)s

TWwa, FARRIROBROZENL LT, stk
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Cybex6000(180deg/sec)

%
1
80 T | 1 I
60 _|
40 _|
20
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3~4 5~6 7~8 9~10 11~12
n=20 n=14 n=1 n=19 n=11

Time after reconstruction

Fig. 5a Ratio of quadriceps peak torque of injured knee
compared with non-injured knee by the time after
reconstruction (Cybex 6000 ; 180 deg / sec)
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n=17

7~8m 9~10m 11~12m
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Time after reconstruction

1~2m

n=9

D OB MDD —hhe

Fig. 5b Differences (average) in KT-1000 mesurement
of injured knee compared with non-injured knee
at 30 pounds after reconstruction

5. one leg hop test

Mitea»n A DIRE\ZH5E % 770 FEHX, iR~
57 H T87.1x£11.7%(n A9), 6~7% H T94.7+4.52
% =11), 8~97% H T973+£26%(n =10), 10~
117 HT93.6£64%(n =10), 14E~143% H T95.1
+7.39%(n =11)f-z$>of;f 4~57H £8~9% HDMH
A B A% RO 72(Fig. 5 ¢)o

6. AKR—VIEIF

Mife107 QRS T AR — HIRBKRIE, *Aﬁ
JF2001(71.4%), B3 H361(10.7%), HIOFHIZT
AR—= % L TWRW36(10.7%), T\HHWUW.I%)T

Z:F)Of:o

I
n
j
u
%
' 120 -
e
d 100 A T T x 1 T
/
n 904
o
60 =
n
i %G
n
u 20 4
r
z 4~5m 6~7m 8~9m 10~11m 1y~1y3m
n=9 n=11 n=10  n=10 n=11

Time after reconstruction

Fig. 5c One leg hop test after reconstruction

£ B

B ROM O 1 4EF2 i #%F5% (3 Schelbourne 57—
5~135°n =247), HH5"—4+6~136+12°(n =19)
WZxf L, BHERFI—1.52+2.80~149+4.80°(n =21)T
Hotze BREEAIZOVWTRZHSIIMEFIREZ LD
TV —AxEREEAL, MEHX Y305/ HCPM
&, HENE 72X HB B0 AT T BN % BAA,
H it A%6:8 T30~ 100°, 8 T20~120°, 44 HTI10
~140° £ IRRT W 5 A%, EBMMERFEZILIZOWTIZ
RSN TELT, 47 AR CTHEL0D S 14FEKIC
—4+6°L % BT TORKMEIIAHETH S, Schelbourn
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Fig. 6a Gait analysis before deep water exercise at
the 7 th day after reconstruction (25 yeares
old, male). “injured knee.

S VAT A2 [ i [ 52 25 B A& AR O 375, 40H
FTAHEGRIBROLZWT 7 v IFEB2%EE L
72o MTEH X Y oo°fE MANFE3Mm / H, firER2aE X 0 g
BARLCE D 2 W CoMBEINFE Nz 72, R, 2~
3BT—4~104°, 6~7THT—3~121°, 2~3# HT—
3~130°, 6~7% H T—3~135°, 8~9% H T—4~
136° %1575V, 6~97 AdH7-) THRAEIEL
TREWREEIND, MBTEEAHBRA LD B KE
Mo7-Di, BTB IZ & 5 FEMZOMERIEE LD
O E RAPLELMIITo Tzl L
Bahs, HREITR Ty — MRAE LY, BER
B O EATHE RN BIT D
EIZEEEHICE SR TWAZ LX), #ifk2~3ED
ABGHIOEHINHEOE L FHHIZ L B HIRA %
Mol=Z LIZL BEENEZ LN,

Wita DURAKMEAIZ, —FERY 2 IR OB & 8
WOWESHRON, FrIAiz o BRI S L
THE Rk Tholo e EZ LN,

it RBRIUSERG B D AR IOV T, ZH S I3
HOMZE" L 0 8 H X 0 & 1k 22317 % shell type

DEEB & REE LRI L7275, S EETIZ4E» ST
Z O [ D AR U G 5 AN 5 R A DGR D AT -
720 EZAD, MMifk2n AN 613 EEE T T Cybex
% F\> 72 open kinetic chain I# % 17 - 72 &£ 8T
A7, BB OMEHI R MHE B RRIZ20HK S FT
67%, 307K~ FT60% THIfDIEWEE)L X)L TD
AEMTHIYVEBRENTWE LI, ZDEIH%

Py ] B

100

Fz
(kg)
o W
ty 20 " *
ket o VAWANYAWAN
VvV VIV V

-20
Fy 10,0
ko) P e 8

\,./-/ u Tine (5)
e
1 o 1.0 3.0 4.0 5.0

Fig. 6b Gait analysis after deep water exercise at
the 7 th day after reconstruction (25 yeares
old, male). *injured knee.

A CHERT 222 I3 E IRV KT
HHIREMDBETET, %mF%@ﬁEmeﬁ
FEHHILEZEZETHEBYUTIEIEVEEZILRN
725 Schelbourne © (34774248 T STEP H-FEa#H, 2~
SATATTYARY—, HEH, Ly 7 7L A%
16, SHETHHEMRESI70% U L s 5 v = v 7, #Ek
O E2TV2 A TRBRWAR=YIZERT A LD
5o Mtk B Al O} & L T closed kinetic
chain M E IR L TWE2, slAPLDT =
7, BBEOCORG IR CEE»SEY TEWEERD
N7z, MRIEORBRIUGER ¥ — 7 MV 7 3l i
Schelbourne 591% (n =247), %ZH 5 B Y83%((nh =
1D, ZM67%(n =8), HERGIY1486.4+8.04%(n =
10), %186.3+£8.62%(n =13)T, ZHLDLHENK
EEBRNT, JIFEEOEVICEAHHFERO AKX
$§iA%n&wﬁ,:mﬁu@&®%®%ﬁf®
Mz L 5720, RHLDYToTWAE L) %
SR ORI % e X LT, /A, BHotEEz
T AL EDFETLEVWE, WMREMHD A K-
LANWH R D EHNEHEEOLE L L TIIEENE
WZRITBH, GHEOUEDI>ORLEE L TITESR
BHbbDLEZ LN,

ACL Pl 2 R O BRATREIR L TIX, BEDE
H LA EF B O AL T, B0y
HADIZ) BREVWEW) EaNH - 72, T,
IMESYDEAEDWT N RO HRIFFHHEEZ D
PATON Y — L (ZHET 5 2 L 1E, BEOHHIC



LT, BUEIOTHAHDIEZ) AHEIZLDEVwEWV)
HWHIIKTHLDTH -7z, IEEEIZ BN HHE
DEFfENRA LN, BUMOMHEITE DOV, WIEOZEA
&, EEATES TR O BT EED /8 —
YERL, KELOBEILG 2R EIITDRLTY
52l wmR L7z, %1213 heel contact & toe off D
ol & CHF oS EH b, EFERISEDOW
T, BEOEERS THREOEIIFALN
720 IRECHEH B CRIHZFHCIIEMDIZ D
HART, FHSFEH B0 2/ hofn s
D, ZHU, RELTHBE SRS R o
BATREICIZ R R BM X 0 12, B/ BSHETICE
BHEEE EECICBHL TSI ERRTEER
B, ThH X ), ACL HEMZEMORITICE
WTIE, BHOMEREE Y — TRk, B0
BB TICE 20D TR EZVWAEEZD
11725 heel contact HDHIEIH & toe off T DHEAEF T
B0 ay b= itk Y, BEOIKRITHEE
HOHIEH ZITH TR 6 R whS, BEORHZ
H, T bbELVEME P IR FICH ) EAE
E SN D KA TITRBRIUSH T O IG AR S e )
FHFHREE L S0, B SO W O KER
S DIREEEZ b, LA > T, IR
FEoE L, 20k eHEEEOdwE 2 /RT
CEZON, HNMELREDVARET, RO
i DA 7 W ilT £ phase T MIOFEAME: & L TIEH (12
HFEHTHLEEZON,

WERWE Y, AL L CIHEMEO BVl E
TLZ LIl L B EERNDEEIL, KT-1000D
FETIE, ThETOEZATIEEbR LY,
Wrfa6~74 H DR OxHER =@ miE, AR —
VIEIFICE DBEFEADA L AW RIZE 2 EOH
Bz bz,

Jxr TEMEI4r AR BETEFI LA, I2h R
7H 5T, oneleghoptest DiGH L ), #EDOAET
FNLARE & K VRS RS S 1, iR OB IR
BT, YVx v 7REHEOH B EOBEICBIT
LEBEOFELVEFHRENE T 2o EZLN
720 F72, BEGI10» A LIED ERE T E MR
=10f&M192.2cm, HM182.2cm, ZMn =13)H
1542 cm, HBM146.4 cm &, M4EHZTH U#fi T,
(AP % JEAT LGS T RE Cd o 72l O FIME, 5
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P =8)EEM161.2cm, EM145.8cm, ZLPEn =35)fE
f114.2 cm, HM1004cm &L LT, HEEBFOFEHR
P BLLE HH0cm b TS o T2 L LD,
EE, BADORDEDEN T DA
1P

Mite101 QOB E T, AR—Y OESEITEO M
FECH 5 7230IETRTRETH - 72, BHEL AN
OB HE O AWFEL DS, REMBGIR-ETVE
Vo T T T L RVOBITIIIT HIAARDRATHET
Holo AR—VERORRIZ, AX—YOHHEIZ
b END 720, fiH 2L OfoEiih % £ &
THLENHLEEZ LN,

& &

1. I X 0 54050 rh48151(89.9% )75 B R 8 i i
Hi120°% 1%, #rfk48 F TLl2561(9.3%)7%, 37 H
PAZ29610(53.7%), 57 B LAINIZ18%61(33.3%)7%°
WEHEERTREE e o 72,

2. MTRTANFRLC & ) KERIUSERR ¥ — 7 MV 7 1 Cy-
bex 6000 ; 180 deg / sec |2 TH(n =17)82.7+
8.33%7%91.2+5.14%12, L =16)80.0+11.4
%7°87.3+£7.40% 28 L, FFICMEDOSFERHN
Eholz, ME14ETIZ86.317.88%(n =24)TH
LEILLNEDP ST,

3. fiif% phase I 12815 2 @A H T % O AATHE
PR S A5 C RN B T ST BB R A8 & 1) BE R
TR A SNTH, Ikt x Btk ce FE AT
Ao, HlEy, HEEREOWRELBLNT, E
FEFIED W,

4. KT-1000, 307K > N2 X 5 48w 5 5% Bl i 8t
213 %6 » HT1.70£1.20mm, 14ET24+
239 mm & HIZ L AR EEDOEKIE %
o f:o

5. fii#% one leg hoptest THif&4~5# H T87.2%11.7
%, 6~74 HT947+452%, 8~9# HT973+
2.6%, 10~11% H T93.6£64%, 19F~143%
HT95.1+739% L T —EDEZER L7,

6. frf107 H TAR— Y E&18)520061(71.4%), #B
SIFE3BN(10.7%) % 15720 BB EIRIBIIFTET
Hotlz,
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FEHHICETIY Yy H—-EFL
NZATy FERE=IWRBFEDENES &V 7 OFE

Difference in Physical Fitness Level between Early Adolescent
Soccer Players and Basketball Players and its Evaluation

e b F5B0  Hidetake Takigami 1N E*F Ryohei Takeuchi

1% =X  Tomihisa Koshino ¥ A #&—  Eiichi Suzuki
m% AT Tomoyuki Saito 1)1 142 Hiroyuki Ishikawa
@Key words

BMEPAR=YBRF, 2T4ANF 2y 7, EBEED
Early adolescent athlete . Medical check . Sporting ability

[ E3=1

FHIO AR — 7B FOKRIJAE LTV, S L 24l bn a0 &) pEiifd L7z,
BES Y A —RTFNEH v h—B 125 &, VENAT Y FER-IVETFEDRZONZ T v b
BE L7 Z R E L, BEMEB XM, RRBRFEENEZPOICIE 2T 72, K
G720 O IEANA v FEICHARY v -8 EEEZ R L, SEBONL A MY
> 7 e RERUBEFG O H/Q Wi L b NA T v MDY v A—BEX Vil E R L 72
SAEREBEONE N R v FEEDRSE o 720 F 72, KREN D) ORKBEHEBIEIIY v 7 —FD
AR L7z, DXy, 8O v h—BFLE AT v PR VEFIE, AF—V5NH
(e U2z i aG ), BUEEE AR TV b 2 EAURIE S

@Abstract

The purpose of this study was to investigate the various kinds of sports abilities of early adolescent
athletes by comparing soccer and basketball players. A squad of 31 well-trained soccer players with an
average age of 12.5 years and a squad of 22 well-trained basketball players with an average age of 11.7
years were studied for a number of variables, including isokinetic torque on knee flexion and extension
and maximal oxygen uptake. The soccer players were found to have a higher peak torque on knee ex-
tension per unit of body weight. The soccer players had a lower flexion / extension ratio (H/ Q ratio),
a higher maximal oxygen uptake per unit of body weight, and completed a smaller number of sidesteps.
Therefore, we concluded that torque on knee extension and ability in early adolescent athletes may de-

pend on types of sports performances.

i & 75 1 AN SV i AN B

T236-0004 AL G IRIX AR HI3-9 Department of Orthopaedic Surgery,

R T R F R R T R Yokohama City University School of Medicine
TEL 045-787-2655
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LIS

Yo A —RNAr vy FER—VIX, EEFLEC
EOTANRDBHEAR=Y EBoTE, LAL,
AR = BIEDRERILICHEY, FOETIRAR=Y
ELLEV)INOBHICZZDLY, Bo7zoil
FORAE— VI U 72808 217 ) s A S5 h
5o MHEAR— Y BFOBEHINAARN & i L 728
LI LV, SEVES Y H—F—Lh ESENR
T MR=VF—LDEITHEEITV, BRI,
TEENEETD, FRICHMREIE i ) & AR e & b
DMCHERE R A AT L, SO MED BRI
WTHEL-DOTHET 5,

MEREBSLVFHE

WFHIZ, HBEHADI9F — LD 5 IR & T
TERSNIDET v 71— T3 U Ty 7 —8)
&, NOHIKDKANA & EIKS NI DEENA T v b
K= VBERZUTNSAry bEOTH Y, £B/NF
BREFEGS, 6FE)DRETH o7, MBI
71 —EEAVPYEAR, 250 H, NATy MEEDSE
Y4, 2000/ HTh o720 BEOVHER, &
R, fREIX, ¥ v —Bi1X125205/%, 153.3%6.7
cm, 423+£57 kg, /NA T v FEEIE11.7£055%,
149.4+£9.0cm, 39.9%+73kg TH ), HARIIMEERH (2
BELRE I P72,

BB, DR ZE GG 2 7290 1K1,
FRRS LA, DD OFFHGIZ 3B, FH, &
MES X TRl 2 Hvz, 3)EEEE & LT
HEE PR, FAERBEYY, RRMRFEHENGE, AR
FENT =2 HllE L7z,

B IR B X O MG 10132 = /N — L+ S5
EEI RS MERAC % Wy, fF£60, 180, 300deg/
sec ICBITAHE—2 M7 & ENEFNKRD=(Fig. 1)o
HIE 22472 5 TIX60 deg / sec T3 mlfE T L, 157
DAy —=3ax ), #HWTI80, 300 deg / sec
ERERICHEAT L, ZOREEZRH L. 2HEHII
FERKTHo THRFOREIIBMAEZIKENWT &
Mo, HAOFMIZHEMRE FKEDHE TR L ME%
Kdvr, F2, NARNY 2T EKBRNSER O

12

HH/QbKkDT,

FAEREBE NI, 3K m FFR) O AT B T2080 [
VIR OB A 3 D R L, 2 D f skl §L
EHRH L7,

RANERRFE ST -3, BRI LI XA -5 —%H
W, HEMEBOR, 3REOAMTENIZTRY ) ¥
T RI10BH T O I TllE L7z, SEREORMIZ25
DibEofkiix & 87, HEEEAETHRL, KE
i) ORKERRFE AT -FER L,

KB REREIL, ZEEHICHIEELLRLSS
MLy FINVEHWTT-72. =NV T7 7 MERID
30RO 2 FRILL, KA OREH D S IF4A
DOFEFmayl &, RARBEFREIGE L L72(Fig. 2). &
LIZZDOMEAERETHRL, REL) ORKHERE
WEEHEH L7,

& =R

1. REREDEEHM
FMEOfEE L LARIEE, Ty 1 —807—6.0
+50cm, NAT v PHEAT—69+4.2 cm TR I
Zdhhot, FLEERS LTI, 4y h—8H
457+59ecm TH Y, NA4r v FHED423+6.0cm |2
HNEEICESWEEZ R L 72(p <0.05)

2. B A

B v A —BEIE420.6 4.7 kg, /203£39ke
THY), WA¥ v MEXA21.0E65kg, /£20.0+6.2
kg Thol:o TEMNOKREIIY v H—F1S,
IRy MEELATH Y, B, WHH L IR
FBELRERRDO RN o7,

RHE Y720 OREMET /11X, 60 deg/sec 125\ T
FEREEY 1 —BED52.14£0.32 Nm / kg, /SA% v b
#051.9910.38Nm/kg Th V) Z(IZBO Lo 7275,
AEICBWTIEY v 7 —BEA52.24+032 Nm / kg, 7\
ATy FEED'1.801045Nm/kg TH Y, v 71 —HF
A BEIZE A o 72(p <0.01)(Table 1o F 72300 deg /
sec DIEMEE D 1kg &, NA7 v FEDOALIIE
0.22Nm/kg, /£1.16=0.19Nm/kg (2, v 51—
#£73471.27£0.25Nm /kg, /£1.29+£0.21 Nm/kg TH
D, WEL STy h—HIFEIENERZ R L2
<0.05)(Table 1),
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Fig.1 Measurement of isokinetic torque on knee flexion Fig. 2 Measurement of maximal oxygen uptake during
and extension. exercise.
Peak torque on knee flexion and extension was The maximal oxygen uptake was obtained by
measured three times at three different angular substracting exhaled oxygen volume from inspi-
velocities of 60, 180, and 300 deg/sec, and the rated atmospheric oxygen volume while treadmill
maximum value at each angular velocity was for 30 seconds.

adopted for recording.

Table 1 Peak torque on knee extension per unit of body weight at
60, 180, and 300 deg / sec.

Peak torque per unit of body weight (Nm/kg)
deg./sec.| knee Soccer players  Basketball players
60 Rt. 2.24+0.32 1.80+£0.45

L _— I
Lt. 2.14+£0.32 1.99+0.38
180 Rt. 1.59+0.23 1.52+0.36
Lt. 1.570.27 1.52+0.31
300 Rt. 1.27£0.25 1.11+0.22

| — H|
LE. 1.29+0.21 1.16+0.19

| o ]

*p<0.05 * *p<0.01

13
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Table 2 Peak torque on knee flexion per unit of body weight at 60,

180, and 300 deg / sec.

Peak torque per unit of body weight (Nm/kg)
deg./sec. | knee Soccer players  Basketball players
60 Rt. 1.26+0.25 1.13£0.21

Lt. 1.15+£0.19 1.08+£0.18
180 Rt. 1.09+0.28 1.10+£0.17
Lt. 1.04+0.23 1.06+£0.25
300 Rt. 0.94+0.27 0.99+0.17
Lt. 0.88+0.27 0.96+0.16

Table 3 The flexion / extension ratio (H / Q ratio) at 60, 180, and

300 deg / sec.
H/Q ratio
deg./sec. | knee Soccer players  Basketball players
60 Rt. 0.58+0.16 0.60£0.13
Lt. 0.55+0.16 0.54+0.09
180 Rt. 0.70x0.22 0.75£0.16
LE. 0.68+0.19 0.70£0.13
300 Rt. 0.77-t_l-0.29 0.92i|0.20
3
Lt. 0.70110.25 O.83:iI:O.1 3
%
*p<0.05

RE 1720 OREIEIMA 1L, 60 deg / sec DAHIET

& 727> 72(Table 2)

(% 1 —8A1.26£025Nm/kg &, NA 7 v M
MD1.13+£021 Nm/kg & ) &V 2 - 7295,
180, 300 deg / sec =B\ TIXHERM LA & 2 21332

14

H/Q LI & MM Tl L b v H—FEL Y NA
7y MEPEVENIZH D, £ <12300deg/sec Tl
INA M EEDAH0.92+0.20, /£0.83+0.13&, v



B —BDA077£0.29, £070£025& ) HEILH
7> 72(p <0.05)(Table 3).

3. EBRES

FEE kO v 7 —FA938.3+5.0cm, NAT v b
2353269 cm T, WMEHOMIZEEI L, 72, KX
EHPEOTIE, WA v FEEA40.9E550TH D,
oy H—HED364L39MNIIHREEICEMEE R LT
(p <0.05).

RE Y72 ) O KEEFRERGEE, Y27y MET
46.8+6.1 ml/kg/min, * v 7 —H#T50.7+6.2ml/kg/
min &, Vo —HENINNZA Ay MEL Y AZIZEE
%R L72(p <0.05)(Fig. 3)o T 72fKE 2372 ) D g Kk
e/ —1%, Yo H—HH%9.06+1.84 watt/ kg, 7V
ATy MEN933E1.55watt/kg TH Y, HELEE
DM T,

z B

1. BERES SV B
oMM %179 F o, KRERIUEER & 4
AN T THY, TNEDEER O IEE
e & R FARAEA D B o HFRRAME LR ) TH W
Wi 2R TSI TH D, EHHRHEIT 135
WASEERICE D L VI L b oY AV, B
DA T A FAE LR GE i fAE & oFI ) A v A
X, BOAI Y LEEET, LY KRELNRNNT—
A RETLIENTELEHRE Lz, 7L TEER
(&, U FE AN 720 B TR AEN O = A L F — it
WOEIZEDLT, EHEMEOH N ZAMIHKET S
CENTEROVH, I T O R HEGE T
ML B BB SN b0, K2 5iET
EHELTVS, BMEBIDPEVEZRLZF— 4
X, EHLEEPBIOONEOWEDLHD L)
W2, BRIy h—0F v y O R EAET
FELT, Yo —FFIZEoTHWI EHPERS
NAEHBINTHD, Fv 73 THEWIUFZ RS
THGHAEIEG L, @ oMEfRIzEDLT
WhHEEZEZOLNL, SRIOHFET, BTN OK
LA, s e HIZWETH v —FDEN
TWHHIE, PEHIZBVTHLAXRXLVOEHWET
Wb E, MRG0Tt ya— %
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ml/kg/min
56
52 1
| o)
48 1
44 *
i * p<0.05
40 *
Soccer Basketball
players players

Fig. 3 Maximal oxygen uptake per unit of body weight.
The maximal oxygen uptake per unit of body
weight was 50.7 £ 6.2 ml/ kg / min in soccer play-
ers which was higherthan 46.8 6.1 ml/kg/min
in basketball players(p <0.05).

2kl ENRTWBEEEZOLNLENLTH
bo TR, ¥ rEMELBRIOMBREREL,
WEMTIZF Yy 7 A= FOREVEEZ, B 2o
BRI 00 &0 Sl e OB ) 0139 A EI
L, Ry /BOWMBOEESEZHRE L TW5,
H/QIZ/SA % v MEEDIZ ) DSEWEIIZH D),
Frlo @R CH RIS o 720 BRI, ) Clami B
BN, MBI TEY v 7 —BTEVlE
ARTIEED, HIQWIINAT v FNEDIZ ) 2E
WlERL-EEZONRS,

2. EEEED

BOASREEE NI3 B 2 KD T 1o ORETH 5,
INA sy NEDSKEMBROTEEE R LD, /8
T+ =R ZADIDTHETA FAT vy T K
BB IZ L S BED DY, COREME L L <
ToTWAHEEZONDL, R OHETIE, A
HPE300 deg / sec DIEIEMFH /I 1 4) &, B
PO OREE R E L OBRIZB VT, MEREIZ0.47
ToHh, L@ CIEOMEZED, LHONL AT
) 2 T DR HE N TR R AL Wi & R L
e LTWwa, SEDOHEIZBNTHEELAZITR

15



BZREEE VOLI8 NO.1 16

D olzbDD, NAry FEDIT) HiEEEIC
B 5O M A E [ 2 R L7z,

FHEPEET v H—DANT A 2 TR, NAF v kb
Dyva—b, UNTYFR=VOFx v F(FIZE>
g—, T+ T—FTL—F—=)D)NT74+—< AL
FRLTWAEEEZ LMD, FEPRTORE SIIWHEIC
EERBOLI o7, WINOHwEIZLBE, VX T
IR IBRIY GF 5 D fif Je BRI O SR OE O i 11 A8
TR L, wo ) LR, mETh
EL 2 ABAIHRED “720" 12X > THAHI RV
F—HhEION, ZI50HEHEIEIZL->T
IANVF=DHEEINEZETHMETAELTY

o A MO NBE LK LMERFEOATH - 72
A, AR OEDGEE OBIE 2 T\VEkiis 5 2 & T,
VYT HERBT A ENLELEEZ LN,

FANCEE2GFHEADT EMRAND S 5, AEE
PIVEEREN DI b L WIRIEETH L2 KE Y72 ) DK
MEENERIEGHANEZRL, Vv —BEIEE
WEETH o720 PIHRIE AR =V DHERUNEA~6
FE)OBHRAE T, ARREE/ T — ORFAEORRE
ELTSHMEZIT, BFTHy =D bEvk
EORELRL, B, FLHETIIZOKEIZEILD
B0, RN BEEEVNALNIEHE L, 72,
e D 7 7 7N L 7 KE NS 70 ) O KEE
EIRIZ, COFEIZBVWTLNZATry PR
Ty —DIIINEETH - ENFE ShTw
5o L2L, MATIZESF LY v 1 —EFORKE
FHERNELLTLOREVE TV T, ARECB
BN D ERET S L) 2@ffodiozo, Bl
BER 22 B FEAMERE D & 0 DR AMERE I D13 ) AF
EREh Y,

DEX Y, INEEEZEL o REMO/NRIC
BWT, BWVLANLVOYFy h—EFIEIR- )V EED
DIZEGTHIMBER I MmL, NATr v bR—
EFEA FRT v T -8 e AL 055

16

’

—

2)

3)

4)

5)

6)

7

fET
7

HY, FNEFNAR—VEMEIE U7 R
B A R 2 TWA ARSI,

FEH

TR, s & S ARE Y 7 ) DR

Bmpiig, WAF v PEICHERY v —HEDE
iz 7,

WENRE ) T, RAEMBEONIET v 1 — B D36.4
R, NAS vy 4090 & EWETDH -
Too 72, KREL) ORREBHEENEITT Y
H—MES L) BEERL

X @&

IEE : FEbDI7aEy 787 — LT A
Oy 7)) —~ZXK—=Y - NL—Z VT D
B.ORE O, 43 1702-709, 1993.

Burke RE et al . Mortor unit properties and selective
involvement in movement. In : Exercise and Sports
Science Reviews. Academic Press . 31-81, 1975.
AL % SEEMERG D & AR AERLEL. AR AT
Koo, FIRFHERT, 46(1) 2 99-108, 1995.
RARE vy h—FFOKHEIL—=2 7.
J J Sports Sci, 2 © 801-809, 1983.
BRI~ EMY BB L &R
EFtHh AT 2l Fy 7 81EMN. HAR
JRNA F A1 =7 A5 55EE, 16 © 31-35, 1995.
aat BENAT - S v o> S el A 0 0 o i & G
JIOHE & BB ST~ DB v H —D4EITD
W), BRIR AR — VRS, 12 1 1313-1316, 1995.
HWIMEHE . XAy hR=VETFOI Y TH
W52 5K N0 XX2 > M) v 7N
DHEZE). Training Journal, 16(7) : 23-26, 1994,



BZR&s5 VOLI8NO.1 17

AR —="V8FD Love ;ZNMERAE

Sports Activities after Lumbar Discectomy in Athletes

(oaks! 1. Tadashi Tsukeoka
5 H. Makoto Kurihara
+J& WIEL  Akihiro Tsuchiya

%2 Hiroyuki Sugaya
— Yoichi Kaneda
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Lumbar disc herniation . Lumbar discectomy . Athlete
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@Abstract

The purpose of this study is to investigate sports activities in athletes after lumbar discectomy. Thir-
ty—four athletes were evaluated by questionnaire or interview. Twenty-seven athletes returned to the
former sports. Seventeen of them returned to the same or more competitive level. Three athletes were
forced to change the sports into less strenuous one and four were unable to return to their sports for vari-
ous reasons. Low back pain and fatigue feeling in the lower back area were the main reasons for pre-
venting them from returning to their sports. Some were complaining of anxiety about returning to the
sports activity due to their remaining lower back symptoms. Minimum invasion to the lumbar paraver-

tebral muscles during surgery is essential as well as meticulous postoperative rehabilitation program.

ffi Ik

I EEF-HERE A R — 7 A

T292-0822 AHF A 1010 Department of Orthopaedic Surgery & Sports Medicine,

Et LIPS S 2
TEL 0438-36-1071

Kawatetsu Chiba Hospital
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Oreturn to sports activity (mean 2.7 months)

cases

Hreturn to competition (mean 4.9 months)

~2W ~1M

~3M ~6M

Fig.1 Absence from sports activity shown as the time spent after surgery be-
fore returning to sports. Mean period required for returning to sports
activity was 2.7 months while 4.9 was required to competition.

unable to return
to sports
4 cases

change the sports
3 cases

return to the former
sports
27 cases

Fig. 2 Twenty-seven athletes returned to competitive level before surgery.
On the other hand, three were forced to change the sports into less
strenuous one and four were unable to return to sports activity.
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higher level

cases
o - N w » (5] o ~ © ©o o

same level

lower level

[ ‘fatigueii-i)ﬁ
lfatigrure(+)

change the the unable to return
sports

Fig. 3 A number of cases complaining of “fatigue sensation” in the
lumbar area according to the activity level after surgery. The
complaint was frequently seen in the athletes who were un-
able to return to the same level or higher.

Table 1 Percentage distribution of returning to sports activity after lumbar

discectomy in each reports

rate of return to sports

rate of return to former level

Iwasaki (1982) 84%
Ohta (1991) 69%
Fukutsuka (1993) 83%
Mashima (1993) 77%
Matsunaga (1993) 54%
This report 79%
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Short-term Results after Anterior Cruciate Ligament Reconstruction(ACLR),

Followed by the Accelerated Rehabilitation Program in Male and Female

=y {—  Kouichi Takamatsu %IE F&F]  Takashi Tsukahara

75 Hiroaki Yoshida Al #E] Kouji Maruyama

&l #B]  Takaaki Shinohara

LN

@Key wards
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Anterior cruciate ligament . Reconstruction . Accelerated rehabilitation
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HAY : hna# ) N % 47 - 72 ACL @M 72 D BGRHCH Ll BeT 2 N2 72,

Fd L MEBET, 1995 2H 251995118 £ TIINA 7)) v FEHMEHZ X 2 ACL &M
P Na# ) N2 AT o 7= B SBICGERG 17~ 32, “F3923.6i%), ME13BI(ERI18~295%, F321.9
W) E R RE L7z MtR14E O KT1000MER KET) D B, Cybex 60007 O P71
I, PAETATENSEIR O A M, JOA A2 T, AKR—VHEROREZ BLUIZEFML, Wi
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Mg D R E R, BREMm L omE, METESOERS, JOA A7, AKR—VER
REOTRTOET, BLBOFEZIBO L o7, 7272, TR0 EEAZEEDS
AHN, SEDCHETIINE) OB OWTIIEELZEST L EFE271-,

@Abstract

The feasibility of the accelerated rehabilitation program was discussed by comparing postoperative
results in both sex.

Eighteen males and thirteen females were introduced in this study. All of them underwent the ac-
celerated rehabilitation program after ACLR using autogenous hamstrings tendons from February to
November in 1995.

Side-to-side difference of KT1000 value (manual max), ratio to normal side of muscle strength by
Cybex 6000, the range of motion, JOA scores and the number of returning to sports, were employed
to compare the differences between both sex 1 year after surgery.

No statistical differences were found between males and females regarding to acquirement of joints
stability, recovery of muscle strength, restoration of range of motion, JOA scores and the return to
sports.

However, two female cases showed abnomal values of KT1000. It may suggest the necessity of dis-
cussing the feasibility of the program according to the gender.

NE P g e 7S Y
T471-0821 EHFHIAT -1 Department of Orthopaedic Surgery,
=W ] k<3 2 Toyota Memorial Hospital

TEL 0565-28-0100

22



]

il

Shelbourne "1, 19874 LLFENN# ) NE ) 7 —
varERBL, WEE» S OBEeME, e
HEAN, FHOREINMOELEE 2Bk, 208
e LT, MRS ~FEHIIEE OREHE TIZA
FMLAZES5 25 ZLED, M OBALIZIELETS
HERRZ L, ZOMELOEZIE LW E
5% 6L, BEuHEO b, 1R PR 2 O
BRAL G AR TH A, 7272, FOMRFEHE
BIZOWTIRFPERTET 5,

bivbivd, Toaaimps, mEzEEsE, Bz
TAYAMN) =S, BIMIARZ E DT S
NHEIRANLADMDS UL, TlEE &
O aTEpSEIE, MEATERBL T Lo TiEk
WL EZ TS, AlE, Bk =
WM L, 4BEi2 B0 A h0HE ) 2 (Table DD
DWTHET L7z,

FONES- 3

MBET, 199542 251995411 H F CIZHZ M
L N 8T 2 EAREE L7z A 7w FCHM
FNZ X 5 ACL TR IE Y N, § % bBATE R
75O CPM B%h, Mtk H H 25 ML E E T o

S ERIG: D78 75 L(Table D& {T- 72818

BAR&sE VOL.I8 NO.1 23

FICGERI17~32%, “F¥23.6i%, 143861, 7106)), A
R— VN, BH L ~Ovehl, kL o106, &
PE3BIE T 18~29i%, “F¥21.9i%, 4561, 78,
AR — G E)E L L X vafl, ﬁ%b«wwuﬁf
gL L, BEHIZ, BHETIEIAR—Y166l, K
WM TH o720 AR—YOEETIZT v H—7
B, AF—5GI25H. o720 ZHEOZTHRIFIEA KR —
V120, HEAFHEIFITH D, FFICA T =570
ELVCDODHEHYTH - 72(Table 2)o BRI O G HHES
(&, BUETIEEREEAB, % L2760, Segond &
2l Th v, LTI EAEE296, 7% L2360,
PAEN A0 ) 07 48455 25 160 C & > 72 (Table 3)o
Ao KL, BYETIZ9mm 2336, 8§ mm 7Y
8%, 7mm 7B TH - 720 LHTIE9 mm A2, 8
mm 7355, 7 mm 7%6%1 Td - 72(Table 4). Carter &
Wilkinson @ 2EHEY (2 X 1) B fEinhiREH ) & HwE S
7B, BHTEALNT, LHET136H26IZ5ED
I

7

M2 140 KT 1000fE (R KHETF) D 7%, Cybex
6000, 60 deg / sec TOMEM, MHIDE—27 b
O M, BIETTENEHIBRO A, JOA X 2
T, AR—=VEROKEE BLHNEHE L, MR
(24 O N5 T & elhaT L 72,

Table 1 Postoperative rehabilitation program

Date after surgery
1day

2-3days
10days-2weeks
3weeks-

6weeks-

8weeks

10 weeks-

6 months-

program

full extension using brace,CPM(0-90)

weight bearing on crutches as tolerated
with knee extension, active ROM ,SLR

walking using brace with extension block

step up, 1/4 squatt exercise,bicycling,
knee bent walking

Cybex training(ext. limit of 30 deg.)
jogging(70% =. comparing with
normal side)

discontinue extension block
running(80% <)

return to sports using brace

23



BZREsE VOLI18 NO.1 24

Table 2 Causes of ACL injuries

Males(n=18)

Females(n=13)

Soccer

Skiing
Volleyball
Basketball

Judo

Kenpou

High jump

Jazz dance
Stepping down
Traffic accident

NO OO —m— == uiN

Table 3 Associated injuries

Males(n=18) | Females(n=13)
LM 4 4
MM o 4
LM&MM 2 1
MCL 0 1
Segond' fr. o 0
None F 3
Table 4 Diameter of reconstructed ACL
Males(n=18) | Females(n=13)
9mm 3 2
8mm 8 5
7mm 7 6
R 13 B T93.7+22.9%, LMET853+18.3
w =B %, BRI BETE-94+12.1%, «I86.6+116.2%

KT1000f# & 55 P THr % 145044 £1.95 mm, Z1%
T F0.77+£3.04mm TH Y, tHRE(p <0.05)
TEEETRO P o7,

BYEBICS mm, 260 T6 mm, 9 mm D FEH
0 R
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Table 5 Recovery of muscle strength (Cybex 6000, 60 deg / sec)

Values(%)

=Peak torque of affected side/ peak torque of unaffected side X 100

T- test

Females

Males
Extensor 93.7+22.9%
Flexor 89.4+12.1%

N.S. 85.3+18.3%

N.S. 86.6+16.2%

L OREEEI -7,

JOA AT I3HM93~1004, “F3498.75, 183
~10058, FHBETH o7z AR—VIZBEMTIZI
Bl a bR 7-af, ETIEEE%sy A TIRE£Y A
L2 1B % B -2F T, 1EUNICAR— VR
Mz,

£z =K

ACL FFEZD1990FE LI O NTa 75 L D% <
(&, PR O REEATRR S, RBA TOREHY
70 DUSEH NP2 BT, B ISR RMPBA 2 7]
74 AHIETHoT2,

ZNHDOEZIZH L, Shelbourne H' Vi, fiifzH
HICIEE ORI TICA ML A% 5252 275,
FEBA ORIV ETH B L b7z,

LBETIE, 1991453 H 7 5199448 H ¥ TII A4S
FHIB ISR 2 v, i3 H B2 50 cPM, 208H
S AEGIR T o ARSI, 6AH 25 2MEE
FHT AR NERHITL Tz N 7Y v FA
T2 R B L 7219944E7H 22 5199541 H £ C
&, EmMERHZ4EICED7, L3> T, 2ol
i, iz SR E T EhRANFRIZ T > Tz b oo,
WIEED S OERESITIIEZ TV,

19954E2 H LLF%, Shelbourne ' "D 2 |ZHNZ C,
LRETOFMFHOME, $habbRELLRIFL
TAYRAN) — DR, BEMEOS % MEE,
EEDTLHRL EDY, Shelbourne (ZHE L 720 1) /N
(Table DX EAT L EonT b o7z,

7272, MERI NOREWIZOVTIE, FRERMBR
DREEL D ViEmE BT 5, TD12IZ, BIET

0750 BLELCICLTD uhbwv) BR2EH
Bo FRIZ, M CRETIREEA RO 5N AHI T,
B MEIC L D EMEICZZ ) RT <, FRBEA
kg L CLE ) EREEEETA2LEND S,

ST, HFETIX, 199542 7 LA ACL P 42,
B bIBOME) NEFT>TETZy 22T, iy
RIUEORHEZ B LHNHRE L, sy NoR etk
DVCEH L 720

BIETRI R kL, ARGET T KT1000fE O & e
ATl L7z B IRFLRFERTRL, FIHHE
TlE, BUHTRR L o728, HEHICIEmEER O
BEEZROG D72, BEIHIISmm, 260
6 mm, 9 mm DEF3FIDEE ZBD/=HD, TD%H
T, THEDIBID A A, Carter & Wilkinson D FHET
BERIED b & HE Sz,

ZAE13FH, PR ET mm (366D ) (Table 4),
F0) BB ERA RO, TDT LIE, FEESHT
DREEFFEAIIEED D Z L 2REL TV AT EE
WaH 5,

DI, B IEBET93.7+22.9%, &k
T85.3+18.3%, MMM /1139H1489.4+12.1%,
86.6 £16.2% & B if 7 4 H % 15 72(Table 5)o BE M5
1, B E b EHETEEEA LT b2, &
i, BHOE ) PR T, BHEL NIV
BEPo/zZ XY, MBOIL—= 7T 5
BEROBLAEDBEERBL-ELEZONS, &
DFEFRIL, RO ACL HEMBZER & L L T
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FNFBIT 058D, 10°LAN O diIBR IZ 123
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Table 6 Peak torque values

Extensor Flexor
Yasuda et al. (1994)
Males(n=14) 83% 103%
Females(n=15) 8 7% 103%
Maeda et al. (1994)
41 cases 89.7% 95.4%
Hasegawa et al.(1997)
Males(n=21) 86.3%
Females(n=34) 79.6%
Natsuyama et al.(1997)
31 cases 84.8% 94.8%
flifz, WEFEETOMELZHIR L ZERD) NTa s Sports Med, 18 : 292-299, 1990.
7 LREATIEBNC T, hin# ) /‘ﬁLTJ BT ) A3, 2) Shelbourne KD et al : Update on accelerated reha-
TEPROHIR % & 72 L CWEEZx 5B, NI, i bilitation after anterior cruciate ligament reconstruc-
BRI O RN 2 55 5 2 LT, HEHAO tion. J Orthop Sports Phys Ther, 15 : 303-308,
BREMBOBAIL 24 D2 bOREEL 1992.
TFHEDICEMTIE VI LEMENENLETH S, 3) Shelbourne KD et al : Ligament stability two years
JOA A 271, BHVFH98. 74, L FH#98s after anterior cruciate ligament reconstruction with
T, MEEBOAEEA I R»-72, autogenous patellar tendon graft and participation in
AR=VIE, BoOZ1B% K < &P 1EDRNIC accelerated rehabilitation program. Am J Sports
BIFWEETH - 72, Med, 23 575-579, 1995.
4) tfﬁﬂﬂ]ﬁl 1127 © BREETRED X A THE
= == % hybrid {CH# L2 Jﬂb\fﬁ AT
Lﬂq@léf R, HEEREE, 68 1 S313, 1994,
W VEIER:, IRFEPHAG D ololigE, BT EEo 5) Carter Cetal . Persm:ntjomt laxity and congenital
3‘3‘2? JOA A7, AR—VHEFIRED TN TOH dislocation of the hip. J Bone Joint Surg, 46-B :
T, RIZRELEESGON, MiERIFETORLHD 40-45, 1964.
ﬁ%r 3RO L o, 7272, TR 6) A BIE7A ¢ BRI X 28078 15
AL, HEBFEEIMCEITIE, ) NomEs % By, - AL, 37 1 1341-1347, 1994,
HEICRETLILEPH L EER T, 7 BHNIGE I, ML ER ) B XL UE R
W L2 & 2 BT s P AT AR £ G O JL
X wk BRET. A5 18I0l TR B 2 b % T 36, 1997.
8) HINTCE I | BT Ease & PREAR S,

1) Shelbourne KD et al :

after anterior cruciate ligament reconstruction. AmJ

Accelerated rehabilitation
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REPAR—YRFICHTZEEHEO MRIFRR &

Osgood-Schlatter & ® HiE B

MR Images of the Tibial Tuberosity in the Early Adolescent Athletes and

the Process of Osgood-Schlatter’s disease

‘FEF #  Atsushi Hirano” A #1K Tomoo Ishii”
fifk i Toru Fukubayashi’ ik M8 Satoshi Miyazaki”

= 1|

f%F  Syunpei Miyakawa’  #& @[} Koichiro Hayashi"

@Key words
REMPAR—VET, + A7y NE, FEHE
Adolescent athlete . Osgood-Schlatter’s disease . Tibial tuberosity
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@Abstract

We investigated the tibial tuberosity in the early adolescent soccer players. The dominant legs of 46
male players aged 10-14 were examined by MRI. It was found that they had more latent Osgood-
Schlatter lesions (25 players, 54.3 %) than we expected. These lesions were more found in the group
showing positive tenderness of the tibial tuberosity than the negative group. The process of Osgood-
Schlatter’s disease (OSD) starts from the apophyseal stage in which the secondary ossification center is
injured. After that this damage increases by continuous sports activity. If latent lesions is activated by
sports activity, the avulsion of the secondary ossification center occurs. The soft tissue around the tibial
tuberosity intflames in succession. This process was made clear by the MR images of the same person.
If a coach examines the tenderness of the tibial tuberosity and he sends the player to a medical institu-
tion, the prevention of OSD is possible.
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Osgood-Schlatter J%"(LL T 4 A 777 F§)id, apoph-
ysis CELARBHORAR—-vEEL LT, XM
LB TH L, ZOMHEIIBETIE, Ogden D 2K
BALHLOREEZ?, 2 F VY ELoES)EMIC X
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BOEOIFERHIIE, HAEZHRZ DHOKRMEL?S
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bo COMEIZ, A ATy FRREBHEShTwi
v, BEHB LAYy A —EFITHHL, MRIIZE S A
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1. [ &2
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7% EORIEFNT OB EZ FFRIZTF v 7 L7,

2. MRI#&Z&

EFOM X EMO R L, % H O MRI
¥ A5 L T&H % ARTOSCAN(ESAOTE BIOMEDI-
CA, ITALY 0.2 T kAR & Ay, BEHOSZEI A
Ve LERE L 72,
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1) I1&ES

spin echo % T T15& 7 ] {$(TR 780 msec, TE 24
msec), T258 7 ] {£(TR 2500 msec, TE 80 msec) & L,
KIRAFME DBEL 7,
2) E{EEEAT

Ehrenborg @ stage 778" % & £ 12, MRI IZ X 2%
HFHEORFEBOE T Az, 6 IZEE R
DEBIUVHEDVAEIZEZENLTWEH0, BRER
T AETRICEED GRS 5B b O, BTN EmE
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D % Wi AL L7z

1. REHEOEREOEE
IREMIMIZEIF DO H - 72 #T1320%43.5%)TH -
Iz

2. REHEOBERENAE

MZEEICHERDOD - - ET132443%)T, HE
OB H - 72 BT 134%8.7%)THh » 72, BEFED
H o IBTFAL P2 2B L B L7,

3. MRIFFR
1) BEHEBORBEREOSFE
(Dcartilaginous stage(Fig. 1)

261(4.3%) REEMEILHOAHMBIL, O
2 TURFABIE TEAE S, £OMOWEEIE TITSE
8%, I2CEREFTZRT,

(2)apophyseal stage(Fig. 2)

2261(47.8%)o —REALHLLATHBLL, T1RFH Mm%
THREHEDOFEETDOHENIZ, PREE T OEE
ELTHBZEINSG, 2T HIBID N 2 3 6 0%
L, RESOHENIZEL R EE T 4 #iE
ELTHHET S,

(3epiphyseal stage(Fig. 3)
1961(41.3%)o —KEILHL & RELHLA TR
LA L, TUEFMmI(E TF il o w5 5 s <l
723, ERESOWRERHIVHETE Vv, BWMKE
WIIEESFZ2L, BELTWA,
(Dbony stage(Fig. 4)
3616.5%)0 BHIREKE WS AB L 2D, T, T2
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Fig. 1 Cartilaginous stage. 2 cases (4.3%).

Tiw T2w

Fig. 3 Epiphyseal stage. 19 cases (41.3%).

& DR OB L3 LWEFE L %5,
)hREEGTEH@@WQQ
RO B IREKE B L OB ICAB LR AN

bk@ﬂ&bﬂt%@@,ﬂﬁ%&ﬂ@?%oto
3) BEWHMEIDIEE(Fig. 6)

= BT OISR AT A 512 B 2 IR 3Rk
b D132061(43.5%) TdH - 72
4)ossicle DA% (Fig. 7)
BT B I & O v
fFFET 5 b DIE561(10.9%) TH - 72,

4. MRI DEFR=E

REMEOANEGR L, BREHTTELORE, ossi-

, MEBLUOERD
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Tiw T2w

Fig. 2 Apophyseal stage. 22 cases (47.8%).
arrow : secondary ossification center of the tibial
tuberosity.

Tiw T2w

Fig. 4 Bony stage. 3 cases (6.5%).

cle DD TN nthk & 5il% S NRERNE, 25
B1(54.3%)Td > 720 DA B L MRI BT AL O R
A DL, ERBER200009 5, 196195%)A°
MRI P FtEe ZAUZx L, MR X266 9
5661(23.1%)7%%, MRIFTRIGHETH 72, 2 OMjEE
(TR A B 2 R L 72(p <0.05)(Table 1)o

5. fiE il
FAT v FIROFEH#IEE &6 R bN7zDIFHTE
DEZHIBIDATHD, HRFMEDFW DL F 2
T—ETFTHDL, 10BEKOX T4 ANVF 2y 7 TIE
5’1%140cm, R#E34kgo PREHIEIZHER S LD
72879, MRI AT % apophyseal stage THH L7005
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Tiw Tiw
Fig. 5 Irregular protrusion of the tibial tuberosity.
20 cases(43.5%)

7-(Fig. 8 a, blo 115%4n H D20 H D X5 4 71 )L
F v 7BICIE, BRI1524 cm, K#E432 kg, BHE
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/N umﬁﬁtf_(Flg. 8 co ZDOEHIIT B LR 12
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%&J@%dd:@k%ﬂ%%@”%ﬁ@@ﬁ“‘
Hho 1n AEROIFES 7 HI2i&, mEL0idnse
WAL, FEEER eplphyqeal stage |ZF1T L 72,
EZEBFANOSE 7T L ) aEIC 2 ), REH
HOHEREFRZ, TAZ Y FRBREE o7z, 2
D AE 2Rk L, PRAFH 2 5617 L 72(Fig. 9 a)o
512202 Atk, ZREbhLoBRERD, HiL

HIBE L 720 L LIRSS N O A5 5 s8I 0
KL, EROLELZEFgIb. 5217 AR
&, HEEFH IR AL, BERTOMNELOL
ENEE IR -7, HEMITHEEL, #EIHRL
Tw5(Fig. 9¢)o

£ =K
ARIOMIETIE, EEHOE T v I —#EF 24
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PHLNBNAY AT LREATH L, 5 THR
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Tiw T2w

Fig. 6 Thickness of patellar tendon.
20 cases(43.5%)

Tiw T2w

Fig. 7 Ossicle formation. 5 cases(10.9%)
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Table 1 Correlation between MR images and tenderness of tibial tuberosity

MR images
Group N ]
positive ? negative
tenderness(+)group 20 19 1
tenderness(-)group 26 6 20

2including irregular protrusion of the tibial tuberosity, thickness of
patellar tendon, ossicle formation.

bsignificant difference compared with positive ratio of
tenderness (-)group at P < 0.05

Fig. 8 The process of Osgood-Schlatter’s disease (1)

a - The initial sagittal T1 weighted MR image shows normal-development at the age of 10. No symptoms of right
tibial tuberosity presented.

b I Sagittal T2 weighted MR image also shows normal condition at the same time.

¢ : Sagittal T2 weighted MR image of the same case at 11 years and 4 months old. This is the end of the apoph-
yseal stage because the site of the cartilaginous bridge (2 arrow) between the ossification centers of the tu-
berosity and proximal tibial epiphysis remains. At this time there was no awareness of any pain of the tibial
tuberosity during exercise. But the tendemess of his right tibial tuberosity changed to positive. The (1) arrow
indicates a tear of the secondary ossification center.

d : Sagittal T2 weighted MR image shows the same boy's left normal tuberosity. The (3 arrow indicates the car-
tilaginous bridge.
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a b

Fig. 9 The process of Osgood-Schlatter’s disease (2)

a : Same case as in Fig. 8 at 11 years and 5 months old. Sagittal T2 weighted MR image shows coalescence of
two ossification centers. Namely this case developed into the epiphyseal stage. The (1) arrow indicates high
signal intensity within the right patellar tendon. At this time the pain occurred in the tlblal tuberosity during ex-

ercise.

b : Two months later, the anterior segment of the tuberosity’s ossification center avulsed (2) arrow).
¢ : One month afterwards, the thickness of the right patellar tendon increased in the site of the insertion (3 ar-

row).

d : The last figure shows an X-ray picture taken at the same time as the MR images. It is hard to obtain an X-
ray picture that shows the progress of the malady in details like the MR images.
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Factors Causing the Limitation of External Rotation after Caspari Technique
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Caspari technique . Limitation of external rotation . Traumatic anterior shoulder instability
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'l‘u?q1 HVEERIR & O BEE A4 51258 fy) 5 1Lf_0)6i TATHRE G & 5RO TH - 72,
FATREEH A 22 DL L OJEG], FEWIGH &2 R L 7-REBH A ERIR 2 A EIZ S 0o 72,

@Abstract

We investigated the factors causing the limitation of external rotation after Caspari technique for trau-
matic anterior shoulder instability. The subjects were 67 patients who had 68 shoulders and were fol-
lowed up for more than one year postoperatively (mean : 35 months). The patients who had recurrence
or residual instability after surgery were excluded. The average age at operation was 22 years. The
limitation of external rotation was defined as more than 10 degrees of external rotation compared with
the healthy side, and the shoulders with the limited motion were 28 out of 68 joints. We selected 15
kinds of pre-, intra-, and postoperative factors to investigate the factors causing the limitation of ex-
ternal rotation. The factors related to the limitation were the age at operation and the kind of suture ma-
terials (p=0.02 and p=0.0161, respectively). The patients whose age at operation were more than
22 years or those who were operated with nonabsorbable sutures had significantly the limitation of ex-

ternal rotation (p=0.03 and p=0.0202, respectively).
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The Effect of Balance Ability of Hallux Separated Shoes
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@Abstract
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The purpose of this study was to compare hallux separated shoes that widen forefoot and separates

hallux from phalanx with hallux non-separated shoes on effects of balance ability. Two types of test
shoes were made, 1) hallux separated shoes and 2) hallux non-separated shoes. Subjects were 20
healthy males. Cyclic angular displacement (Range . =5 degrees, Rate . 30 deg/ sec, Duration @ 20
cycles) about longitudinal axis of the foot were applied to subjects with single leg stand posture when
eyes were opened. Length of center of foot pressure (CFP) pass during trail was measured. As a re-

sult, hallux separated shoes showed significantly smaller length of CFP pass compared to hallux non-

separated shoes(p <0.05). This result suggests that hallux separated shoes improve balance ability.
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rugby(1)
table tennis(1)

track & field(2)

tennis(4)

baseball(3)

soccer(3)

Fig. 1 Sports experience of subjects
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Width of outsole

Width of outsole

Foot print/

Outline of foot

"= Qutline of outsole -

Hallux separated shoes

Hallux separated
materials (Hanao)

Insi
the hallux separated shoes

Fig. 2 Comparison of usual sports shoes and hallux separated shoes
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Experimental conditions: 1) Eyes open
2) Standing on one leg

\ Angular velocity 30deg/sec
_ 'f:t.\jRangc +5 degrees

T e

Dynamic body control training machine (DYBOC |l

Experimental shoes 2) Hallux separated shoes
\ -

Personal computer (PC9821)

Calculation

1) Hallux non-

separated shoes Length of CFP pass

Fig. 3 Blockdiagram of the center of pressure measuring system
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Which shoes do you consider

Do you want to use hallux

confortable putting on?

No difference
(20%)

Do you feel unfamiliar to

HS shoes
(35%)

separated shoes during sports?

hallux separated shoes?

No
(65%)

No difference
(30%)
HS shoes
(50%)
shoes
)%)

Which shoes can you
keep your balance?

Fig. 5 Result of questionnaire
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" Large distributed part of

mechanoreceptor

A large number of
: mechanoreceptor is distributed
‘in part of forefoot.

Part of forefoot contribute |
. to balance ability.

Inamura et.al.(1986)
Katahira et.al.(1987)

Fig. 6 Distribution of mechanoreceptor (Hervéou C
and Messéan L)
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MRI Findings of Injured Ligaments on Acute Inversion Sprain of the Ankle

MAA #hBE” Yuki Tochigi #i7k WAl Katsunori Yoshinaga
FIH  fi—"  Yuichi Wada “FE %" Hideshige Moriya
[l & Satoru Nishikawa
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Magnetic resonance imaging . Ankle ligament injuries . Subtalar joint
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JERSET P BE A e o0 MRI T2 PR E B O &8 807 ORI R 2 MG L 720 1332
JEB, 32016 - &16), ZHERE#X 11~ 36 CF3419.8/%). MRI #if% 315 %0~8HCF
3.6 H)IZTATVvy, FSE {2 T258 M M {£(TR3200-4200 / TE9O-120) DA i {% 5 £ OSEAR I {£12 T
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(DLT) 12151(38% L:m > PIEEHED %  HY ATEL & [RIRF (2 R B ET - e TRIET OO
TR T AL C %2 SRR L L ORER L LR B EDNH L EEZ LN,
@Abstract

We studied MRI, which can demonstrate various ligament lesions associated with acute inversion
ankle sprain. Thirty-two patients, 16 women and 16 men, were evaluated in this study. Mean age at
injury was 11-36 years (average, 19.8 years). They underwent MRI study 0-8 days (average, 3.6 days)
after injury. T2-weighted MR images (FSE TR3200-4200 / TE90-120) were studied on axial and co-
ronal plane. On MRI, following findings were seen . anterior talofibular ligament lesion in 31 patients
(97%) ; calcaneofibular ligament lesion in 22 (69%) ; posterior talofibular ligament lesion in 19 (59
%) ; interosseus talocalcaneal ligament lesion in 16 (50%) ; cervical ligament lesion in 16 (50%) ;
and deltoid ligament lesion in 12 (38%). Combined ligament injuries of talocural and subtalar joint
were frequently seen. It is necessary to identify inversion ankle sprain as combined ligaments injury of

ankle joint complex.

RN DTSRRI IR

T260-8677 T X X% H1-8-1 Department of Orthopaedic Surgery, Chiba University School of Medicine
FHERFEFEBERI )15 I #EFEH

TEL 043-226-2117 / FAX 043-226-2116 Nishikawa Orthopaedic Clinic
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Fig. 1 The anatomy of the ligamentous stracture of hindfoot(A : Lateral aspect, B : Posteriol aspect)
ATFL : anterior talofibular ligament, CFL : calcaneofibular ligament, ITCL : interosseus talocalcaneal liga-
ment, CL : cervical ligament, PTFL : posterior talofibular ligament, DTL : deltoid ligament.
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Fig. 2
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calcaneus

calcaneus e

In the normal condition, ligaments appear hypointense (black) and intact on T2 weighted MR images.

a, b : Transvers images shows ATFL (anterior talofibular ligament), PTFL (posterior talofibular ligament), and
transvers section of ITCL (interosseus talocalcaneal ligament), c,d,e : Coronal images shows CL (cervical liga-
ment), DTL (deltoid ligament), and oblique section of CFL (calcaneofibular ligament).
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Fig. 3 MR imaging of an injured ankle

a . A gap in the anterior talofibular ligament, b : Waving of the calcaneofibular ligament, ¢ : Increased hetero-
genicity of the posterior talofibular ligament, d : Edema surrounding the interosseous talocalcaneal ligament,
e : Thinning of the cervical ligament, andf : Increased heterogenicity of the deltoid ligament were demonstrated

on T2 weighted images.
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Usefulness of Ultrasonography for Conservatively
Treated Achilles Tendon Ruptures

BAH%  E"  Tohru Okuwaki /NE HE? Tadashi Ogura
R —HEY Koichiro Hayashi

@Key words
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Achilles tendon rupture : Conservative treatment . Ultrasonography
|31

7 ¥ L AR O PRAF 20060 12 xF L CEBF AT ORI 2L 2 Bat L7z RAFIF L
IEE T X7 AB g4, SEHZAEB3ES L7z T 7220000 100013 1 4R DL YR s =

1B o7
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@Abstract

The usefulness of ultrasonography for Achilles tendon ruptures was studied. Twenty conservatively
treated subjects were examined with ultrasonography, and their progress followed during the period of
recovery. The period of casting was 4 weeks and that of orthosis 4 weeks. Ten cases were followed for
more than | year (average : 2 years). In the sonographic findings, all the subjects were 80% healed
after 3 months. The healing process occured from the dorsal and lateral side to the ventral and medial
side. Eight cases exhibited delayed healing and sonography revealed ventral hyperechoic areas in these
subjects. After an average of 2 years, the healed tendons were about 2 times thicker and 1.5 times wider
than the uninjured sides. Furthermore their musclotendinous junction of soleus were more proximally
located (81 mm from calcaneus . uninjured side 40 mm).

It would seem that ultrasonography is useful for the follow-up of Achilles tendon rupture.

B & DEERBEH K RIEER L > 5 —

T891-2311 'ﬂ_ ‘/'LI, F VL R 1T 1 Y Health Service Center, National Institute of Fitness and Sports in Kanoya
HREAEREREERE S ¥ — 2R L& e R LA R
TEL 0994-46-4901(FAX ) Department of Orthopaedic Surgery, Ogura Memorial Hospital

FUB RS BRIR R R
Department of Orthopaedic Surgery, Institute of Clinical Medicine, University of Tsukuba
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Location of
the rupture

e

Fig. 1 Measurement of Achilles tendon rupture

For an acute complete rupture, the measurememt of the location of the rupture and the size of the gap was done

on the long axis scan in ultrasonography.
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Fig. 2 Conservative treatment of Achilles tendon rupture

1]

Conservative treatment consisted of 4 or 6 weeks casting below knee and 4
weeks wearing the orthosis. In sonography, the ruptured tendon was ob-

served statically and dynamically.

Long axis scan

@Continuous
area

- 7
62mm?

208mm?

()

(@Continuous

area

———x100=29.8%

Healing
rate

Cross section

Short axis scan

Fig. 3 Calculating method of the healing rate of tendon

To calculate the continuous area, the image analyzer was used in the computer.
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Long axis scan Short axis scan

Fig. 4 Measurement of the healed Achilles tendon
The thickest portion of the tendon in long axis scan was measured in short axis scan.
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Fig. 5 The healing process of Achilles tendon rupture —conservative
treatment—
The healing time of the group without the gap was significantly
shorter than the time of the group with the gap (p <0.05).
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Just ruptured —P After 6 weeks —P After 10 weeks —PpAfter 4 months

proximal : distal dorsal

SEemE——

~ Tl
*Ruptured site
Long axis scan

Short axis scan

medial lateral
Fig. 6 Sonographic findings during healing process

The case was a 40 year-old male. Right side was ruptured. His tendon healing progressed from the dorsal and
lateral side to the ventral and medial side.

Ruptured site

Just injured After 5 months
<—» Remains of gap at maximum
plantar flexion of ankle

% Hyperechoic area

Fig. 7 The case with delayed healing —Ultrasonography : Long axis scan—
The case was a 33 year-old male. Left side was ruptured. The proximal end

of the ruptured tendon was hyperechoic and both ends could not contact dur-
ing ankle flexion.
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Thickness : 5.7 mm 15.Tmm 12.4mm
Width : 11.7 mm 19.5mm 17.2mm
Area : 102 mm? 367 mm? 208 mm?

Uninjured side

After 6 months

After 2 years

Fig. 8 Sonographic cross section of healed tendon —Short axis scan—
Ten cases were followed for an average of 2 years (from 12 months to
40 months). The averages of the tendon thickness, width and area of
the ruptured side were larger than those of the uninjured side. The pea-
ks of the sizes were at 6 months after rupture.

& - 72(Fig. 7)o
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Uninjured side Sotels

Flexor Hallusis
Longus

Ruptured |
side

Flexor Hallusis
Longus

Fig. 9 Position of musculotendinous junction of soleus —Long axis scan—
In 10 cases followed for 2 years, the average position of the musculotendinous junction of the ruptured side mov-
ed more proximally than that of the uninjured side.

turn over
dorsal
ventral

Muscle fiber
of soleus

Corpus adiposum

subachilleum

lateral medial
medial lateral

Fig.10 Anatomy of Achilles tendon
In the amputated lower leg, the tendon fibers ran to the lateral and
distal side. The position of musculotendinous junction was medial.
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BEAR—"Y5M5 - EE(C¥ L Talocrur IR E 58 T X
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Long-term Results of the Early Athletic Therapy with a Modified
Ankle-Foot Orthosis

B 52" Masahiko Kunishige —KAfrk f#” Mamoru Okubo

@Key words
gL, A
Early athletic therapy . Orthosis

OEE

BHLAY IR PR REIR P Em O RO B 2 JE 5B A K — D AMERE11561 2% L, Talocrur” or-
thosis 7 b & 18T L < BAgS L7280 P B v 72 5180720 5 o R Reny @Bl % fafT L B 7
W27, U2HI00 CERBIEE FTICAR - VHEA~OEIF T - L7725 01056, HED
A4 sEB E, FTA, HROER - TL—-ABI VT -y 7 Lok
LORFFECHLINE) T2 3y 7rus s A0FERREHREAR—Y B~ R HEGE,
BLORE LB RIGESSE O N, REFSHICEHEENRHICES L, BEEHFOAL DL
FTEHEEMIZE > THOREIDVLVERETH S,

@Abstract

We modified an ankle-foot orthosis (Talocrur®) and used it to treat athletes with injuries to the ankle
and the foot. Evaluaion was by the guidelines of the Japanese Orthopaedic Association (JOA) and the
ankle-hindfoot scale of the American Orthopaedic Foot and Ankle Society (AOFAS). Only patients
who responded to two follw-up questionnaires at a mean of 3 years and 2 months after treatment ended
were evaluated here. The questionnaire covered 10 items, each rated 0 or 1, for a maximum of 10.
With the orthosis, 105 of the 115 subjects returned to sports activities within 10 days of seeking treat-
ment. The orthosis was needed for a mean of 4.5 weeks. Mean scores by the JOA and AOFAS guide-
lines were 92.3+2.89 and 93.1 =2.94, respectively. Our orthosis enabled athletes to return quickly to

their normal level of activity, was easy to fit individually, and was inexpensive.

B 52 DBESE 2 I epofi e B2 251 B

T594-0041 STV R & ¥F3-9-10 Department of Orthopaedic Surgery, Akemikai Tanaka Hospital
e 2% H Hen e B FE AR DRB T LR F RIS R
TEL 0725-57-4436 Department of Orthopaedic Surgery, Osaka City University Medical School
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« lateral ligament injury of ankle joint(fresh)
talar tit=5" & anterior drawer test=3mm
(compared to the opposite joint)

+ lateral ligament injury of ankle joint(old)
No findings as follows : osteochondral lesions

free bodys, impingement exostosis,
OA changes

+ Malleolar fracture & 5th metatarsal fracture
fresh,displacement within 1mm and no intra—articular fracture

- Os externa tibiae
fresh

+ Dislocation of the m. fibular tendon

fresh

Fig. 1

60

Indication



#2AR&s6 VOLI8 NO.1 61

Fig. 2 Modified our orthosis

Fig. 3 Modified our orthosis (with arch support)
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Prevention for
the recurrence
b=+ I8
calf raise jumping squatting
toe raise
half squatting
id
G
Resting phase Return to the sports fields
injury 3days 10days 3~6weeks
put on orthosis put off orthosis
Fig. 4 Athletic therapy program
Table 1
lateral ligament injury lateral ligament injury
of ankle joint (fresh) of ankle joint (old)
Talar tilt
before 8.7 +26° 12.8° +4.7°
after (~6ws) 3.7 +26° 4.4 +3.1°
Anterior drawer test
before 16.5+2.6mm 28.8+2.4mm
after (~6ws) 10.8%£6.1mm 12.2+5.6mm
P<0.05
HHEGLA, €412 American Orthopaedic Foot and An- WHARTHMRERIKE WD, I220WT, Bifz
kle Society (AOFAS) D4 HIEHi AH#ED 9 &, Ankle- 15, Bxom e L,
Hindfoot Scale % I\ CH)E L 72 2 PIERA M #7518
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IZOWTHHT L7ze 7 4 — MRAEILHEEES~ 10 FE R o AL 1E S5 2992.3 12,8957, AOFAS O An-
WAL, —HBOEB 2OV TIEFEY34E2» AHBIFT kle-Hindfoot Scale 7%93.1 +2.94 m-(u E, p<005&
WHEBBEF L7z, 77— P TIRTEISRLA10HE WIND B AR TH - 7, BRI TR
HiZoWT, 10548 Tl L7z, $4bb, O 03%%5%%}?{'}%"0) X #EH Ol T b Bif mnﬁ%%
A, @QEZ, QEL, @EXFK, ORFE 1572(Table 1) ¥ EB\ZX4 57~ 47— MRATIE,
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Fig.5 Case 1

"

A, B : Stress X-P shows severe instability.
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C, D : Arthrography shows the leakage of contrast medium.
E, F : Stress X-P hardly shows instability (post 4 weeks from putting on our orthosis):
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Fig. 6 Case 2. Fresh 5 th metatarsal fracture

A : Pre-therapy.

B : Post 6 weeks from putting on our orthosis.
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Dislocation of the Acromioclavicular Joint in Skiing and Snowboading

fi@lll WEfS Tokihito Fukuyama eIl HERT Masaaki Nariyama
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Ski and snowboard injury . Acromioclavicular joint . Dislocation
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@Abstract

The result of questionnaires to patients with dislocation of acromioclavicular joint by skiing and
snowboarding were examined in order to discuss the current treatment and prognosis. Among patients
with dislocation of acromioclavicular joint who visited Tsugaike Hospital in Nagano Prefecture be-
tween December 1992 and 1995, 26 patients were followed up. Fourteen patients had not received
treatment at hospital after they returned home. Twelve patients had visited hospital for treatment twice
or more. According to severity of dislocation, one patient with grade 2 and eleven patient with grade
3 received treatment. Seven patients with grade 1, two patient with grade 2 and five patients with grade
3 received no treatment. The patients with grade 1 and 2 had a favorable prognosis. Though deforma-
tion was observed in some patients with grade 3 who had triangular bandage fixed or who did not re-

ceive treatment, their prognosis was favorable.
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Fig. 1 53% of the patients had not received treatment at hospital after
they returned home. 47% of the patients had visited hospital for

treatment twice or more.
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conservative treatment
5cases(45%)

cast 3cases(27%)

surgical tref
6cases (55¢

adhesive dressing 1case(9%)

triangular bandage 1case(9%)

Fig. 2 6 cases (55%) of the patients with grade 3 had surgical treatment. 5 cases
(45%) of the patients with grade 3 had conservative treatment.
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Fig. 3 Evaluation of patients with grade 3
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Transient Quadriplegia in American Football and Rugby Football Players
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Transient quadriplegia . Rugby . American football
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@Abstract

We have experienced 7 cases of transient quadriplegia occurred in rugby and American football play-
ers between 1988 and 1996.

They appeared to recover neurologic functions in a few minutes. Cervical roentgenograms were
negative for fracture or dislocation in all cases, however, 6 cases were discovered to have spinal canal
stenosis. The mechanism of injury was hyperflexion in 5 cases and hyperextension in 2 cases. Spinal
cord was considered to be further compressed by Pincers Mechanism in an already stenotic canal during
hyperflexion or hyperextension. All 7 cases returned to participation within one year after the initial
episode, and have had no recurrence up to now.

On the basis of the present study, we conclude that the importance of screening examination for evi-
dence of stenosis, along with the effect of neck strength exercise and correct tackling and blocking tech-

nique, should be emphasized for the prevention of serious cervical spine injuries.
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T108-0072  HUHTHRIEIX 11 425-9-1 Department of Sports Clinic, Kitasato Institute Hospital
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TEL 03-3444-6161 Department of Orthopaedic Surgery, Municipal Ida Hospital, City of Kawasaki
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Table 1 Transient quadriplegia by position and mechanism of injury

Case | Sports | Position | Injury Mechanism Activity
1 AF DB Hyperflexion Tackling
2 AF DB Hyperextension one on one
3 AF DE Hyperflexion Tackling
4 AF DL Hyperflexion Tackling
5 RB PR Hyperflexion Scrum collapsed
6 RB FL Hyperflexion Tackling
7 RB N8 Hyperextension Being Tackled

(DB=Deffensive Back, DE=Deffensive End, DL=Deffensive Line,
PR=Prop, FL=Flanker, N8=Number8)
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Table 2 Initial neurologic status and recovery time

Case | Sports| Initial Neurologic Status | Associated Signs and Symptoms Rﬁﬁ;\f <
1 AF Quadriplegia Unknown 30min
2 | AF Quadriplegia Unknown 2days
3 | AF Quadriplegia Unknown 2hr
4 AF Quadriplegia Shock, Hyperventilation 1day
S | RB Quadriplegia Unknown 1day
6 | RB |  Quadriplega Breathing Difficuly 2days
7 RB Quadriplegia Breathing Difficulty 2days

C4-=1.13 Ratio = A/B C4=0.67
C5=1.14 Stenosis <0.8 C5=0.71

Fig. 1 Pavlov’s ratio(1986)

7 72 (Table 1), LIEE, B L, A70a4 N5 %217-7:, &6
IRIER CHB 2 DI, &RFo TR F NEF B L, ERICERVRRE R L2 TR H D
FENTSIURRRE CHa-> 722 & Th o 72, Hilkilk 514 l’ﬁ?iﬁf% 7 o B A E"I'at,ﬁilmWwfn-izlkfﬁﬂfc% L
d7% L, SHEEBSTTIELOA LT 2B S Ko7 LW REMOBRTRIER EOFH 2 E 2 T
s, /ﬁ{’x'lJ:Jifcféﬁfaﬂ’;fﬂ{%ﬂ_ COIFFENINEE S 7z A5, WD RAFAIGE CIEFR IZ M L 72,
(Table 2) ABEHIZHEAT L7z X #%, MRI, CT 7% & OEAIC
1BICER BB 4 2B BRI &, 1451 BT, &fl, &9, BAE, FEIHERRAL =
12 a v ZHERE BN 2RO 7, ARZROKE T ThEDREHRZFOLRI o720, XHETRIZE
HDE, ZEHEEER LA TIIZEE L zoid2600 W, 6f12 Pavlov’s ratio(Fig. 1) C0.8LL T D SHERHAE
HTHoTz, WMOsHNTZED T T ARE, FAHEREBIZX B R TR L. ABEL7Z25BIE, LABAIC ERE%
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Table 3 Neurologic recovery before return to competition

Case |Sports Motor Loss Sensory Loss Numbness Time Lost
1 AF | Right Upper Extremity | Right Upper Extremity none 3mon
2 AF Egge: E)i(;ﬁmities Left Upper Extremity | Left Upper Extremity | 6mon
3 AF | Right Upper Extremity | Left Upper Extremity | Left Upper Extremity | 2mon

Upper Extremities
4 AF Left > Right hone Rohe 10mon
Left Upper and ’
5 RB Lower Extremities | |eft Upper Extremity none 12mon
6 RB | Left Upper Extremity none none 6mon
7 RB | Right Upper Extremity none none Smon
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Hyperflexion

Neutral position

Hyperextension

Fig. 2 Pincers Mechanism by Penning (1962)
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normal 23 mm stenosis 15 mm

Fig. 3 Sagittal spinal canal diameter

Table 4 Pavlov’s ratio in the lateral roentgenograms of the cervical spine

Width of th ittal Spinal Canal ' .
case | Sports V(Iertteboralthdy(mm) g?s?rgttaier rrllrr"ﬁ) ana Pavlov's Ratio
C4|C5|/C6|Ca|C5|C6|Cq4 | C5| C6 [Mnimum
1 AF | 20| 20| 20| 20|20 | 20 [1.00/1.00/1.00| 1.00
2 | AF | 22| 23|23 (17|18 | 19 |0.77|0.78|0.83| 0.77
3 | AF | 25| 24|24 |15]|17 | 17 |0.60|0.71]/0.71| 0.60
4 | AF | 25| 24|24 |15| 15| 16 |0.60(0.63|0.67| 0.60
5| RB |24| 25|24 (17|17 | 17 |0.71]0.68|0.71| 0.68
6 | RB | 23| 23|22|18|20| 18 |0.78/0.87/0.82|0.78
7| RB | 25| 25|24 16| 15| 17 |0.64(0.60|0.71| 0.60
VRETIEEAFEEEIEDO 2O E LT, s BFEMIZEELR T LV—HE0OBEETHH
ATAANF =y 7O FERE X #1% T Pavlov's R ERERNOFLIE L, BT v 7 THFEIC
ratio 0.8LL T & T & MRI THARE 22N 2 /R § AW 2 EETLZ L 2IEE L TWWb, AF,
EFIZIE, HOOHEMEOBUIK & FEMERHEITIC L 5 RB I DLAR—Y K7 & —1%, s —@fkm
FAREIEAG S — WU 2 e 2 0 D AAME 2 B WL & 2 RO S BTV GFHET LI L L,
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AR =Y BFICE T 2 EHREBE(Tossy I E)DF i #ED1&5

—Dewar Zi% & Cadenat T;ZND L& —

Surgical Results of an Acromioclavicular Joint Dislocation (Type 3 of Tossy’s Classification)

on

Sports Players —Comparative Study of Modified Cadenat’s Procedure
and Modified Dewar’s Procedure—

FRE /. Atsuhiro Imakiire

i U Katsumi Takase 4ita
/NI 5B Takaaki Koyama

4% §%—  Seiichi Nishino

@Key words
Cadenat %, Dewar A5, A T8l
Modified Cadenat procedure . Modified Dewar procedure . Artifical ligament

[ E-3=

HiY © AR = BF-OF $HEEIFE Tossy 78 I EE (20 LBUILAYTHHEZ 55— #IRE L, Dew-
ar 281 - Cadenat ZHE % EBIR L T &7z, 4], GHEEEZ BB L0 THET 5,

Jik ¢ Cadenat ZE:BI(C #)132361 T, Dewar ZHEBI(D #)IE31BITH - 72, DL EDIEGFI DTG
Jﬁfbii%%HI%B%miﬁfﬂ%%fﬁ%ﬁﬁwféﬂﬂﬁ L7

R B E S ITHRABERIIBVT, 90%LL I-ffflU L-fm*jmiﬁnﬁhﬁ&%%%%i%t
L2L, AR—VERHRZCHEI367 Hc L D66 HEEL

ﬁﬁ'mﬁP%tR&mﬁztfmﬁ&mvﬂ%ué#,xﬁ—/@mL%LTdDﬁi
D CHEDV L VAR ZFMELELZEINT.

@Abstract

In this study, we conducted modified Dewar procedure and modified Cadenat procedure for type 3
(Tossy''s classification) acromioclavicular joint dislocation on sports players.

Surgical theraphy was conducted in 54 patients, by modified Dewar procedure in 31 patients (Group
D) and by modified Cadenat procedure in 23 patients (Group C). The therapeutic results were evalu-
ated using the evaluation criteria of Kawabe et al.

The therapeutic results were “excellent” or “good” in 90% or more of patients for both the proce-
dures at final follow-up time. It should be noted, however, that patients returned to sports activities
after modified Dewar procedure in 6.6 months, and after modified Cadenat procedure in 3.6 months.

Satisfactory therapeutic results obtained with both procedure. But. our results suggest that modified
Cadenat procedure is more effective surgical treatment for acromioclavicular joint dislocation is sports

players.
O FHER R I
T160-0023  HLTHBHT T X FH Fr T 6-7-1 Department of Orthopaedic.,
R EFR R P R Tokyo Medical College

TEL 03-3342-6111
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Fig. 1 Modified Dewar procedure
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Fig. 2 Modified Cadenat procedure
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Fig. 3 Change of range of motion with time (Group C)
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Follow-up period (months)
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Fig. 4 Change of range of motion with time(Group D)

Fig. 5 Case 1
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Fig. 6
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