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@ Abstract

We have reviewed the incidence of serious head injuries reported to Kanto Collegiate American
Football Association from 1991 to 2003. During these 13 years, there were 20 cases of serious head
injury including 3 cases of fatality. Most cases involved an acute subdural hematoma. Overall injuries
occurred most frequently among freshman players, most frequently during summer camp, and most
frequently in August. Comparing the earlier seven years (1991~1997) with the later six years
(1998~2003), there was a slight decrease in the incidence of serious head injuries in the later
period. Medical educational program is needed for coaches to prevent serious head injuries.
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T 216-8511 Il e i X A4 2-16-1 Kanto Collegiate American Football Association, Safety Committee
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Table 1 @lnjuries (1991~2003)

- Acute subdural hematoma 14 cases
- Acute subdural hematoma

+ Traumatic subarachnoid hemorrhage 3 cases
- Acute subdural hematoma

=+ Traumatic subarachnoid hemorrhage

=+ Skull fracture 1 case
+ Brain contusion 1 case
+ Traumatic subarachnoid hemorrhage 1 case

Cases

1991 1992 1993 1994 1995 1996

MEELVHE

1991~2003 4E D 13 SEMIZFEAEL, (£ D 2005
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1. EHHE
FREESMEERIE S0 1I3EBT2014 (5 BIE
31 OMEHDH o 72, Fig. 1 (ZESEFERIMEEIL
DEXRMERTH A, SR A S L OIITERE
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—BHEGEEN Lo 72 b DD, 2001~2003 FIZiE
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2. SME&
A4 T SRR T I EASEBIAI2% <, &2 20 1
118 14:(90% ) 12328 57z (Table 1).

M cases
O death

1997 1998 1999 2000 2001 2002 2003

Year

Fig. 1 @Injury cases (1991~2003)
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Fig.2 (@Injury month(1991~2003)
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6. KR>3
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EBRBRT Y a VICHEBNE L AL,

CZCTHEDHMENBEDOMHEN Z BT 572012
1991~1997 4 % Fii#l, 1998 ~2003 ﬁ—-’i’fﬁﬁﬁtzO 12
7, ZORERNELIC OV TR E21T- 7.

F9HERARE, 13 GGET 2 I L T,

Month
Game,
2 cases
(10.0%)
Practice,
9 cases
(45.0%)
(death
2 cases)
Camp,
9 cases
(45.0%)

(death 1 case)

Fig. 3 (@injuries in practice, camp, or game (1991~
2003)

f&ﬁiﬂ?{# 1) LA LTHBY, ERTFHH
IBWTDH 186 45 117 1 & R A dn % 32
&)t. MG, BTERERE T I AE 2SR - B L D
2% <, B ZEWIZA SN A 5 72 (Table 3).
BEAS, L5638 IS EmAH Y, AT -
BHOEIZEIZED SN D> 72 (Table 4). F7-
wE - 518 - afV\?U“C(i, Al S, A1E6
t, Ae20, Z8 HE41%, AmE3 08, REo0
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Junior

Senior

Cases
* unknown 3 cases

Fig. 4 (5Grades(1991~2003)

Table 2 (®Position (1991~2003)

Table 3 (@Injuries in two periods

Running back 6 Earlier period Later period
Wide receiver 3 - Acute subdural hematoma 9 - Acute subdural hematoma 5
Defense back 3 - Acute subdural hematoma - Acute subdural hematoma
Quarterba-lck 1(death 1) -+ Traumatic subarachnoid + Traumatic subarachnoid
O.ffense line 1(death 1) hemorrhage 3 hemorrhage
Tyghvoad 1 + Skull fracture 1
Linebacker 1 - Brain contusion 1 - Traumatic subarachnoid
Unknown 4(death 1) hemorrhage 1
Cases Cases
Table 4 (3lInjury month in the two periods Table 5 (5)Grade in the two periods
Earlier period Later period Earlier period Later period
August 7 August 3 Freshman 8 0
October 3 June 1 Sophomore 2 5
June 2 November 1 Junior 1 1
December 1 March 1 Senior 0 0
May 1 Unknown 2 1
Cases Cases
VT, 1945~1999 42584 L Z-BHERSME IS & B BT
£ B HHUTEF 497 1T, SMER & L CISRERE T i A
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TBEY, ThICENV—VEEIZLZEHB2SL D
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Table 6 (&Position in the two periods

Earlier period Later period
Running back 4 Running back 2
Defense back 2 Wide receiver 2
Wide receiver 1 Defense back 1
Tight end 1 Offense line 1
Quarterback 1 Unknown 1
Linebacker 1
Unknown 3

Cases
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Evaluation of the Pelvic Mobility using the Modified Straight Raising Test

g HERKY  Yasunari Fujii 7N 2 Tadashi Ogura

BB #E#?  Kaori Fukushima

m

@Key words
Pelvic Mobility 7 A b, X7 4 #)VF = v 7, Al
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@ Abstract

The purpose of this study was to investigate how to evaluate the mobility of the pelvis using the
modified straight leg raising test (pelvic mobility test). We examined all 94 legs of 47 elite athletes.
We evaluated the pelvic backward rotation when the SLR test was performed. A positive result
meant that the pelvis did not rotate during the SLR test. Among the 94 legs, 55 were positive, with
an SLR angle of 68 degrees. In the other 39 legs, the SLR angle was 84.7 degrees. These results
showed that the restriction in the pelvic rotation had great influence on the SLR test.
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Fig. 1 Distribution according to sports
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Fig. 2A, B The relationships between the PM test, and
the general joint laxity and the tightness of
muscles around the pelvis
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Fig. 2C, D The relationships between the PM test and
the tightness of muscles around the pelvis

Fig. 3A  Negative case of the PM test

This case showed no tight hamstring (SLR : 100" ) and good posterior rotation of the pel-
vis during the straight leg raising test (superior movement of ASIP during this test) .
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Fig. 3B Positive case of the PM test

This case showed a remarkable tight hamstring (SLR : 60° ) and almost no posterior rota-
tion of the pelvis during the straight leg raising test (no movement of the ASIP).

Nutation of the sacrum:

Forward movement of the sacrum :
(Posterior rotation of the ilium)

AW

Counternutation of the sacrum :

Backward movement of the sacrum
(Anterior rotation of the ilium)

Fig.4 The movement of the ilio-sacral joint
A : Nutation of the sacrum (posterior rotation of
ilium).
B : Counternutation of the sacrum (anterior
rotation of the ilium) .
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Trunk extension Trunk flexion

Fig. 5 The compensated motion of the lumbar spine
due to the hypomobility of the pelvis and hip
During trunk extension, the hyperextension
(increasing lordosis) of the lumbar spine makes
up for the hypomobility of the pelvis and hip. Dur-
ing trunk flexion, the hyperflexion (increasing
kyphosis) of the lumbar spine makes up for the
hypomobility of the pelvis and hip.
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«Static stability resulting *Dynamic stability resulting *the combination of form
from the anatomical feature from the compression force and force closure establishes

of the joint form generated by muscles and

ligaments around the joint

stability in the I-S joint.

Fig. 6 The mechanism to stabilize the ilio-sacral joint®’
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@Abstract

Purpose : It has been reported that reconstruction of only ACL is sufficient in the knee with ACL
and grade 1 or 2 MCL combined injury. But, in the knee with ACL and grade 3 MCL combined injury,
it is unclear whether MCL should be reconstructed or not. We evaluated the long—term results of
reconstruction of only ACL in the knee with the ACL and grade 3 MCL combined injury, and com-
pared that with the results of ACL reconstruction in the knee with only ACL injury.

Method : We evaluated the results of Lysholm Score, Lachman Test, N Test, manual valgus
stress test and Telos SE stress X-P side to side deference in the two groups.

Result . Grade 2 or 3 valgus instability remained in almost half cases of the Combined Group by
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manual valgus stress test, but there was no significant deference in the results of other tests.
Conclusion : In the knee with ACL and grade 3 MCL combined injury, reconstruction of only ACL
may produce light valgus instability, but there may be little influence in convalescence of ACL and

clinical result.
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EoBIES (11 B © 25 5 Fhit £ TF 335 »
H) 24537, #45HE © Lysholm Score, Telos SE 12 & A
B, NIAZERICEDN D B0 E) e a7,
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(10%) (2 + DIEBINTED S sz, WEEBICAEEEIL

Table 1 Grade of MCL injury

grade 0 flex. 30" instability (—) , pain (—)
grade 1 flex. 30° instability (— ) , pain (+)
grade 2 flex. 30° instability (+)

flex. 0 instability (—)
grade 3 flex. 0° instability (+)
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ACL-alone Group Combined Group
0 case 0 case
(0%)

(0%)

M soft

firm W excursion

Fig. 1 Results from the Lachman Test
There was no significant difference between the
two groups.

| SSD(pre-op) SSD(post-op)

= 1
ACL-alone Group| 8.8+2.8mm = - 3.142.8mm -
* NS

Combined Group| 11.944.3mmJ - 3.442.1mm 3
| I |

Fig. 3 Telos SE SSD on the anterior stress X-ray view
(normal SSD<5mm)
The pre—operative SSD was greater in the Com-
bined Group than in the ACL-alone Group. SSD
improved in both groups after the operation
resulting in no difference in SSD between the
two groups.

5N -7 (Fig. 2). TelosSE 2 & AR AR
A T UL, BB CIIMTAT 8.8+2.8mm &Y
3.1+2.8mm, APFEECTIIMTATN11.9+4.3mm #2534+
21mm &, WAL BIZFMICLI2EUFEIFRDLN
7. WENZEHEEDIZ ) A EICHT AL EEIK
EMorzhy, AERIEHBEICEEZIRDOONE
- 72 (Fig. 3).
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ACL-alone Group Combined Group

5 cases 2 cases

O — W+ N+

Fig. 2 Results fromthe N Test
There was no significant difference between the
two groups.

4 cases

(19%)
instability(-)
M grade Il
M grade Il

Fig. 4 Valgus instability in the Combined Group by man-
ual stress test
Grade 2 valgus residual instability remained in
almost 30% of the Combined Group, and grade
3 instability remained in almost 20%.

o725, 641(29%) |2 grade2, 4 51(19%) 1< grade
3 DAL W ATRAFE L T\ 72 (Fig. 4).
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A5 HE Lysholm Score 13, # ¢ 92.6 11, BRIHGI
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IO SN o 72 (Fig. 5).



BARKFEVOL26 NO.2 271

Lysholm Instability
(point) r N.Sj 10(""")
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80 BMoldcases | s
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20 2

0

()

Lysholm score Telos ant.

Telos valgus

Fig. 5 Comparison of fresh cases and old cases in the Combined

Group

Anterior and valgus instabilities tended to be greater in the old
cases than in the fresh cases, but not significantly.
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@ Abstract

Although a routine physical examination is the usual method for discovering an ACL injury, there
have been only a few reports to date, on the specificity of such a physical examination to reliably dis-
cover an ACL injury. In this study, we report the rate of positive findings by physical examination of
ACL injuries, confirmed using arthroscopy as the gold standard. The knees of 76 patients with an
ACL injury diagnosed using arthroscopy were included in this study. The rate of positive findings of
the Lachman test was 97 %, and was significantly higher than that of other examinations. Giving way
showed a high positive rate in the chronic period and in those knees with a complete tear. The N-
test showed a low positive rate in the acute period and in knees with any combined injuries, but occa-
sionally showed a high positive rate in the chronic period.
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T 431-3192 #EiRTEHIL1-20-1 Department of Orthopaedic Surgery, Hamamatsu University School of Medicine
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TEL 053-435-2299/FAX 053-435-2296 Department of Orthopaedic Surgery, Fujieda Municipal General Hospital
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Department of Orthopaedic Surgery, Fujinomiya City General Hospital
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Hii$E4H T H % gold standard & L T, retrospective (2
WRTOBERAT RIC DWW TG L7z,

MRE L VHE

&L, T X OB RN O B TR HEAH
TFEMix 4TV, ACLIEH % #E2 L 72 76 61 76 I& T,
BYEs16, k256, i 11~495%, F27.9
ETho7. BETHEBIE, HEFMRE LTHTR,
HEFMALENERAE L L TIEME T T anterior
drawer test (LLF ADT), Lachman test, N-test T
5. BTN, WRBEBRDAMNGEZ o7 D%
Mtk & L7-. ADT, Lachmantest ¥, KfGEDVH 5D
boEBMEE Lz, HFOATEWMAIL, SifrE
AR DB R ZAT o 72,

W& A S OB, PEE A AR A AR
O EEOEE, ACL DMRELEDEWNIZL D 4
HL, &#HoBMELEBRE L. ZH» 50k
Bx, 37 HUAZ 28, ZhDREx S ree
L, SMUE4E, B2 ETHo . &
HEED VBT 28, 2 L34 TH 72, ACL
DOWHEICRE L, STAMHEE L, BIPEIRRAME R HIM
BHECEDLSTHHLTBY, 1/30 LIk E
AR RE-oTWVA EEZONDETIRE, LER
L7:. EeWz 9, FoHME2TETH 7.

X512, BHEBOD VEE, L LEEL, EEWR
B ONOoOWEBICELTIX, &5, 2r, 8%
BT CTHEBEORERR 221 2 85T L 72 (Table
1).

Table 1 Number of cases of each group

Acute Chronic
Combined injuries (+) 16 knees 26 knees
Combined injuries (—) 18 knees 16 knees
Complete tear 25 knees 24 knees
Partial tear 9 knees 18 knees
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RHMOKEL, y2BEISTITV, p<0.05%F
EEHD E L.

7w R

76 BEERTORER - FiE, BT 60 B
(79%), ADT 66 & (87%), Lachman test 74 %
(97%), N-test58 (76%) T - 7-. Lachman test
2, ORI VEEBEIIEVEEETH > 72 (vs
< ; p=0.0003, vs ADT ; p=0.0156, vs N-test ;
p<0.0001).

SVEHIEE MRS A L, B TRIENS
HChHERPEEICE D> 72 (p=0.029). Lachman
test, N-test (Z1EMIADIT ) S2HEA L 0 b FEMER
WEPo7205, HETIIeh -7 (Fig. 1).

GHEHBOFRICL VSET S L, WMEBICER
FEN T o 72 (Fig. 2), SVEHIRE L BEIEEIC 00
A&, SEED VETIE, BLThoREEERE
M CHEICE 2o 72 (p=0.025). &BFERZ LA
TiX, N-test DFEMENEBEHTEREIIGP -2
(p=0.025) (Fig. 3).

WIZLRERIIC T A L, MEMICEEENS
o7z (Fig. 4).

AR L BRI B &, BEREE T,
LT NoBHEFEEHCTERICE 72 (p=
0.011) (Fig. 5).

B acute B chronic
* p=0.029

I

()

o B 8 88

Lachman  N-test
test

gving way ADT

Fig. 1 Positive rates in the acute period, and in the
chronic period after injury
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@ corrbined injuries(+) B combined injuries(—)

()

8 &8 8 8

o

giving way ADT Lachman test N-test

Fig.2 Positive rates in knees with and without combined injuries

cortined iyt combined i)

B acute [ chronic

0 * p=0.025 0 * p=0.025
)] o

(i i

® ®

4 4

0 b

0 0

gvingvay AT lacmntest  Mest gning vy AT lachmntest  Mest

Fig. 3 Positive rates in knees with and without combined injuries divided according
to period as acute or chronic

Ioardaeteaﬂgqia!tgw

gving way ADT Lachman test N-test

Fig. 4 Positive rates in knees with a complete ACL tear and in those
with a partial ACL tear
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partia tear

B acute

B chronic

gving vay AT lachmentest  Nest

100

)

80

gvingvay AT laomntes  Ntet

Fig. 5 Positive rates in knees with a complete ACL tear and with a partial ACL tear
divided according to period as acute or chronic
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Muscle Strength Recovery after ACL Reconstruction using
Medial Hamstring Tendon : Establishing the Standard Recovery Curve

FriN Y Hikari Takeuchi Kk HEA?  Yasumitsu Ohkoshi
Elg %252  Shin-yaNagasaki fEA  KE?  Tomoyuki Hashimoto
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Anterior cruciate ligament reconstruction : Muscle strength : Rehabilitation
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J i1 8T (ACL) PR B2 O 5 D AF IS %02 T A BT, MR mIfE A« e L 7.
x50 ACL BB % W4T L 72 9EF) 179 BT 0, FHEMER AT IR i (St) O A DFER] 131
B, St & MR (G) & B 72HEB 48 BT » 72, M EFEEFAY I HEMAS (Quad), JEH; (Ham) £
2N D% R P 1) (IMC) % Biodex System 11 % F V> TR L 72, AR /7 148 #4313,
IMC fA T I 0 -39l & fEe (R 25 % W CER L 7. 531 Quad DT IRIZHER, I EI{E iR T, St
FEUC AR SEG FRILTIE, MIEASRRBIE L Tz, MR IEREG I RIEMROEAIZL D,
ML E DR & HIEDOEEALD R & % o 72,

@Abstract

The purpose of this paper was to establish the standard recovery curve (SRC) of muscle strength
after all-inside anterior cruciate ligament (ACL) reconstruction using medial hamstring tendon. We
investigated 179 patients who underwent endoscopic ACL reconstruction (131 semitendinosus
graft, and 48 semitendinosus and gracilis graft). The postoperative muscle strength (isometric con-
traction) was measured for the quadriceps and for the hamstring, using a Biodex SystemII. The
SRC in muscle strength was constructed from the average values (normalized for body-weight) and
the standard deviation. Establishing the postoperative SRC of muscle strength has made it possible
to better evaluate and visualize the postoperative recovery in muscle strength.

e ok 1) EfEPYLEREY N ) T a Y #

T 040-8585 EfiE i ACHT 33-2 Department of Rehabilitation, Hakodate Central General Hospital
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TEL 0138-52-1231/FAX 0138-54-7520 Department of Orthopaedic Surgery, Hakodate Central General Hospital
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R FIL, BEO 7O 5 A% FERL 7 (Table
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B Quad DFEEHE I T, St FREUEETIIMisk 8
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EfIHE

TERFI1 217 5%, otk (St R @ Quad O 5 /7 148
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average
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Muscle Strength

L I Rt S - L USSR
Time after Operation

Fig. 1 The standard recovery curve of muscle strength
after anterior cruciate ligament reconstruction
using medial hamstring tendon
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Table 1 Rehabilitation program after ACL reconstruction

Time after "
. Rehabilitation program
reconstruction
2~3day non-weight bearing, continuous passive motion (CPM) 0~40°, prone leg hang, custom—made
knee-brace preset limit (30° ), cool off by icing machine, Quad setting, straight leg raising
(SLR), hip abduction, reversed leg raising (RLR), simultaneous contraction of Quad and Ham,
static half squat (trunk 30° anteflexion, knee 60° flexion), static skating (trunk 30° anteflexion,
knee 60° flexion)
5day~ partial-weight bearing as tolerated with crutches, CPM 0~90°, isometric exercise of Quad (knee
90°) and Ham (knee 60°)
1 week~ full-weight bearing as tolerated without crutches, leg extension, leg curl, calf raises, step ups,
carioca walk
2 week ~ CPM 0~ 120°, treadmill (walking at 3 km/h) , twist, balance plate, stationary bicycling
4 week ~ mild jogging, custom—made knee—brace with no preset limit
5 week ~ jogging
8 week ~ running, side step
12 week ~ athletic rehabilitation

Nm/kg

~
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Fig.2 a : The standard recovery curve of the Quad :
male, ST Group
b : The standard recovery curve of the Quad :
male, STG Group
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FEBI 2 1 16 7%, 2ok (St FREU) O Quad D7) Al
15w B 2 VW ORT (Fig. 7).
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Fig.3 a : The standard recovery curve of the Quad :
female, ST Group
b : The standard recovery curve of the Quad :
female, STG Group
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Fig.4 a : The standard recovery curve of the Ham :
male, ST Group
b ! The standard recovery curve of the Ham :
male, STG Group
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Fig.6 Case 1:17-year-old female (ST graft). The
time course change in the postoperative quadri-

ceps muscle strength
a : Uninvolved.
b : Involved.
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Fig.5 a : The standard recovery curve of the Ham :
female, ST Group
b : The standard recovery curve of the Ham :
female, STG Group
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Fig.7 Case 2 : 16-year-old female (ST graft). The
time course change in the postoperative quadri-

ceps muscle strength
a : Uninvolved.
b : Involved.
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Osteochondritis Dissecans of the Knee treated using Biodegradable Pins

5L 1 By B2 15 [ 7€ il D B R

Wi 2HY  Hiroaki Seto tlE B2 Keishoku Sakuraba

i %Y HiroshiIkeda % #iRY  Shunji Takazawa

4 W#Y  Sung-Gon Kim B 5V Hisashi Kurosawa
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Osteochondritis dissecans . Internal fixation . PLLA pin

[ L3
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@ Abstract

The purpose of this investigation was to evaluate the mid—term outcome in Osteochondritis disse-
cans treated using biodegradable pins, poly-L lactic acid pins. Twelve knees, of twelve patients,
underwent internal fixation using poly-L lactic acid pins. After a mean follow—up of 4.3 years (range
2.2-6.7 years) , bony union was seen in all cases and no knee showed inflammation, such as no syno-
vitis and no effusion. Based on the Hughston rating, six knees were graded as excellent, and the
other six knees were graded as good. This operative procedure was simple, and provided satisfac-
tory results, suggesting a valid option for the treatment of osteochondritis dissecans.
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Fig. 1 Rehabilitation protocol
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Table 1 Patient profiles and operative procedures

Bruckl  Number

Area . : ;
Knee Age P Location Classificat- of pins Sport
ion(stage)  used
1 14 486 PG 3 4 Volleyball
2 21 450 LFC 5 4 Soccer
3 14 460 PG 4 4 Baseball
4 19 588 MFC 4 4 Rugby
5 19 1457 MFC 5 9 Basketball
6 20 3.00 MFC 4 4 Tennis
7 16 3.75  MFC S 6 Soccer
8 17 4.60 LFC 5 8 Soccer
9 13 375 MFC 5 6 Baseball
10 31 1.68 LFC 2 4 Soccer
11 25 1.20  LFC 3 4 Tennis
12 14 3.00 LFC 3 3 Soccer

PG ! patella groove
LFC © lateral femoral condyle
MEFC : medial femoral condyle

453 B, stage5 2S5 ETH - 72, BEIEEGEAIIE
KERE NS B, KBRS S B, KBREREEE
2 T, BEREBOMEILFY 46cm?(1.2~14.6
m?) T, PLLA ¥ VIEFH5AKRGB~9AK) 2 A L7
(Table1). KBEEHLEHIZ 5T 6% 3 612 discoid
meniscus 7SEA O H T HB Y BEEEWM M E KE K0 %
HEFERRO 1D EEZ S5N7-720 FEIC S BRI
it % F&AT L 7.

BALEHIER I X 2P TAR— VR Z - LTw
. ZLTuy X 73RO ONT, B, FEEL
Vo T ROBIRER D ED SN oiz. 0D
& HHEIZRRD SN0 o 72, TTEEIE T 1.5~
146.7° L WEIEHIRIZIZ E A LD SN h o 72,
XM EbEImAIPRROON. T7210cm A5
5@ Visual Analog Scale T3 ADL |2 35\ T4 #if
6.81£2.0 2 5% 9.7£0.7(p<0.05), AKR—>r Tl
AT 3.2+1.6 2 H AT 8.6 +1.2(p<0.01) & HE 2L
# L T2 (Fig. 2). Hughston D& EFli 2L T I
Excellent 75 6 i, Good 77 6 i C Fair, Poor, Failure
7% 702> 72 (Table 2).

£ E

RRBERTYE B 8k R0 5 2 D RF IS & ) M ATE
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p<0.01

(=]

Before After Before After
ADL Sports activity

Fig. 2 Visual Analog Scale before and after the opera-
tion

Table 2 Follow—up periods and clinical results

Knee Follow—up period Hughston rating ](on ; F(]oe )x '
1 6Y.and 4 M. Excellent 0-140
2 6Y.and 3 M. Good 0-150
3 5Y.and 10 M. Excellent 5-150
4 6Y.and 8 M. Good 0-145
5 6Y.and 3M. Good 0-150
6 4Y.and 2 M. Excellent 0-150
7 3Y. Excellent 0-150
8 2Y.and 10 M. Good 0-150
9 3Y. Excellent 0-150

10 2Y.and SM. Good 10-140
11 2Y.and 4 M. Good 3-135
12 2Y.and 3M. Excellent 0-150

Y. [ years, M. ! months, Ext. . extension, Flex. : flexion.

PERETEICELBRERPEIFNGED L. 205
BE R & < 12 adolescent type T3S 5 Z L it
20T, WTNEBKICZ > Tn (LD, 200K
MR, o X ElhEL, RETAZ LIS
;hiﬁﬁ@ TRENEAT LT <L AT CIRAE
E’J‘?fﬁf’? IR AERIDET, EICAR—YEF
ﬂi?ﬁIE’J( BRI NDZ LSV, 4HFT
% L Dk ??ﬁ(fﬁ‘ﬁiéhfb‘% Outerbridge (45
BEIMAT ORI & 2 BRI OF L+ Hig &
LfFUUVﬁ%ﬁwEﬂ&&%%Mbttﬁ%L
TWaY, FLAEAROIIEHZMH L CEHEEE
%%, Matsusue & |35 #k54: #Hill (Mosaic plasty) %
TV 19 Brittberg & (3 F R BCE MRS 3540 2 35
LTwaW, ZoBARBRIMEOERIZEY) F
FT—2LEE L2 WHIn AR E EM O WM HEUR
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XNg{EH 7227412 F1) 1) 7% Mosaic plasty & 1
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Prophylactic Ankle Braces .

Comparative Studies using X—Ray Stress Films,

Questionnaires, and Performance Tests
EESHAAMEES FHEEDLEEBNE !

XBANLAE, 75— AT, ZLUTNT -T2 AT APMIELZRAE

Shinobu Nishimura 7G4 2V Koichi Nakazato H'H &—?
Hiroyuki Nakajima g #.23

@Key words
Ankle : Injury . Brace
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@Abstract

The aim of the present study was to compare the effectiveness of our original ankle brace with
that of other prophylactic ankle braces, in three types of experiment. Findings showed that our origi-
nal brace was superior to the other braces in preventing medial ankle ligamentous (MAL) injury. Sub-
jectively patients indicated that either ankle taping or the original brace provided adequate constant
compression. In a functional experiment performing the 40-yard dash and the square run, the sub-
jects’ performances were not hindered by the taping or the original brace. Therefore, we concluded
that the original brace was the most effective to prevent the MAL re-injury as well as the MAL
injury objectively, subjectively, and functionally.
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Introduction

The incidence of deltoid ligamentous (medial ankle
ligamentous : MAL) injuries due to eversion have
been reported to account for 5-10% of all ankle liga-
mentous injuries’ 2. Despite such low incidence, the
MAL injuries need a longer time for rehabilitation and
recovery compared with the lateral ankle ligamentous
complex (LALC) injuries® , and MAL injuries are more
frequent in large-sized American football players, such
as offensive and defensive linemen and line backers? .
The MAL re-injury is also severe so that it should not
be caused. However, there is not yet any prophylactic
ankle brace to prevent or treat MAL injury.

We have focused on the MAL injury in this study and
have made an original ankle brace for protecting the
ankle after the MAL injury or the MAL re-injury, in
cooperation with a prophylactic brace company. The
aim of the present study was to compare the effective-
ness of this new brace with that of other prophylactic
ankle braces, across three types of experiment. We
especially investigated whether our original brace
would be effective or not to prevent the MAL re-injury

as well as the MAL injury.
Methodology

1. The Objective Investigation
1) Subjects

The subjects of this study were all the 47 players
who had at least one-year of college American football
experience and belonged to the same university team,
in the 2002 season. All the subjects didn’t have either
signs or symptoms of ankle related injuries to disturb
playing football. Their average age was 20.8+1.2
years. Their average height was 175.1£5.6cm, and
their average body weight was 82.5+15.5kg. Their
average number of years in American football experi-
ence was 4.7+ 1.7 years. All 94 feet, of the 47 subjects,
were categorized into three groups . (1) the whole
group : all 94 feet belonged to this group ; (2) the
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LALC Injuries Group : 17 feet of 16 subjects who had
experienced an LALC injury belonged to this group ;
and (3) the MAL Injuries Group . 18 feet of 17 subjects
who had experienced an MAL injury belonged to this
group. Regarding diagnosis of ankle ligamentous injuri-
es, the following findings, such as point tenderness or
symmetry, and the functional tests, such as range of
motion or ligamentous testing, were the key to detect
which ankle ligament was damaged. Table 1 showed in
more detail’* ¥, The diagnosis was finally the charge of
the team physician. This study was performed between
October 2002 and January 2003.

2) Prophylactic Ankle Braces

In this study, we investigated the effectiveness of the
following four braces ; (A) the lace-on cloth brace
(lace-on brace) [A101 Ankle Guard, McDavid] ; (B)
the semi-rigid orthotic device (semi-rigid orthosis)
[T1 Trainer, Active Ankle] ; (C)the adhesive athletic
tape (ankle taping)[1.5-inch width, Johnson &
Johnson] ; and (D) our original ankle brace (original
brace) (Fig. 1).

Our original brace has been developed for prevent-
ing MAL injury. The features were . (1) a Y-shape
strap was applied from lateral to medial, thereby lifting
the arch area of sole. One strip of the Y-shape strap
was also fitted on the medial malleolus of the tibia
towards the medial aspect of lower—-leg in order to pre-
vent forced eversion of the ankle joint, and another was
also fitted on the lateral malloelus of the fibula in order
to reinforce the role of the anterior inferior tibiofibular
ligament (Fig. 2A~C). (2) A pair of hard shell pads was
applied on the malleoli, thereby holding them tightly
(Fig. 2D). (3) The X-shape strap reinforced the
mechanical support of the hard shell pads (Fig. 2E, F).

3) The Experimental Apparatus for Assessment
Telos stress device (Telos Japan, Inc.) was used to
take the X-ray stress films of an anterior—posterior
view of the talar tilt angle. Most researchers have
applied 15kg (147 N) of stress during their experi-

5, 6)

ments> *, and this study adopted the same amount of
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Table 1  Findings and functional tests for diagnosis of ankle ligamentous injuries
Ligament Findings Functional tests
Anterior Talofibular - Point Tenderness around anterior—inferior part of lat- - Increasing pain with Plantar Flexion and

34

Calcaneofibular

Deltoid

Anterior Inferior
Tibiofibular

eral malleolus of injured ankle.

- Swelling around lateral malleolus of injured ankle.

- Increasing tissue temperature around lateral malleolus
of injured ankle.

- Point Tenderness around inferior part of lateral malleo-
lus of injured ankle.

- Swelling around lateral malleolus of injured ankle.

- Increasing tissue temperature around lateral malleolus
of injured ankle.

- Point Tenderness around inferior half part of medial
malleolus of injured ankle.

- Swelling around medial malleolus of injured ankle.

- Increasing tissue temperature around medial malleolus
of injured ankle.

- Point Tenderness around anterior—superior parts of
malleoli of injured ankle.

- Swelling around anterior—superior parts of malleoli of
injured ankle.

- Increasing tissue temperature around anterior—superior
parts of malleoli of injured ankle.

Inversion of injured ankle.
- (+) Anterior Drawer Test.

- Increasing pain with Plantar Flexion and/or
Inversion of injured ankle.
- (+ ) Inversion Stress Test.

- Increasing pain with Eversion and/or Plantar
Flexion and/or Dorsiflexion of injured ankle.

- (+) Eversion Stress Test and/or (+) Exter-
nal Rotation Test*.

- Increasing pain with Dorsiflexion and Exter-
nal Rotation of injured ankle.
- (4 )External Rotation Test*.

Referred to : Principles of Athletic Training'’ and Sports Injuries® .

*External Rotation Test is used to determine injury to the Deltoid or Anterior Inferior Tibiofibular ligaments, but the location of

pain for the positive result is different.

Deltoid ligament : Pain increase around inferior half part of medial malleolus of ankle.

Anterior Inferior Tibiofibular ligament . Pain increase around anterior—superior parts of malleoli of ankle.

** All findings and functional tests were compared bilaterally.

Lace-on Cloth Brace
(A101 Ankle Guard, McDavid)

Semi-rigid Orthotic Device
(T1 Trainer, Active Ankle)

Adhesive Athletic Tape
(1.5-inch width, Johnson & Johnson)

Original Ankle Brace
(made by the authors)

Size Shoe Size Size Shoe Size *Ankle Taping
S 25.5-27.0cm S 25.5-27.0cm Anchor 3 strips at base of calf Size Shoe Size  *Girth of Ankle
1 strip for over base of
M 27.0-28.5cm M 27.0-28.5cm 5th metatarsal S 225245cm  19.0-20.5cm
Stirrup 3 strips from medially
L 28.5-31.0cm L 28.5-31.0cm to laterally M 245265cm  20.522.5cm
Horseshoe 3 strips
Figure 8 2 strips L 26.528.5cm  21.5-24.0cm
2 stri fR &L
Heé; Tock Zatrpas LL 285305cm 225255cm
ver
*All subjects were taped by the *5 cm superior to the malleoli
Certified Athletic Trainer. was measured.
Fig. 1 Types of prophylactic ankle brace



BARSFEVOL26 NO.2 291

: Y-shape strap of the original ankle brace

. One strip of the Y-shape strap

. Hard shell pad of the original ankle brace
. X—shape strap of the original ankle brace (before)
. X—shape strap of the original ankle brace (after)

stress (Fig. 3). When we started this experiment, we

followed the direction of the Telos stress device users

manual® ;

1)

Have the patient sit, bending his knee at approxi-
mately 20° (put a knee bolster or wedge-shaped
cushion under the hollow of the knee) and taking
the neutral position of his ankle (90 degrees) .

Fix his heel by pressing the fixation support and
locking the fastening screw in, thus the patient
cannot move his foot from the holding device.
Place the front cushion of the pressure device at
a distance of 5¢m proximal to the malleolus of
either tibia or fibula.

Turn the turning grip clockwise and add pressure
until the digital readout shows 15 kg.

Have the patient sit, bending his knee at approxi-
mately 20° (put a knee bolster or wedge-shaped
cushion under the hollow of the knee).

Fix his heel by pressing the fixation support and
locking the fastening screw in, thus the patient

A
B
C ! Another strip of the Y-shape strap
D
E
F

Fig. 3 Telos stress device (in valgus stress)

The talar tilt angle was measured an anterior—
posterior view X-ray film, using the Telos stress
device (Telos Japan, Inc.).

cannot move his foot from the holding device.

7) Place the front cushion of the pressure device at

a distance of 5cm proximal to the malleolus of
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Fig. 4 Talartiltangle (in varus stress)

1. Draw a straight line along the two most proxi-
mally convex points of the upper talar articu-
lar surface of talus tangentially.

2. Draw a second straight line along the two
most distally concave points of the lower tib-
ial articular surface of the tibia tangentially.

3. Measure the intersectional angle crossed
between the first and second lines.

either tibia or fibula.
8) Turn the turning grip clockwise and add pressure
until the digital readout shows 15 kg.

4) Measurement of Talar Tilt Angle (TTA)

TTA is usually used for the assessment of an ankle
joint’s ligamentous integrity”’. More than 7° of TTA is
considered to be a positive finding of abnormal joint lax-
ity when the stress is applied invertedly® . If more than
15° of TTA exists, an operation is needed® .

Two types of stress were applied in this study. From
the medial-to-lateral direction, stress was applied on
the tibia as the varus stress. Another stress was
applied on the fibula from the lateral-to-medial direc-
tion as the valgus stress (Fig. 4). TTA was measured
by the following method®

1) Draw a straight line along the two most proxi-

mally convex points of the upper talar articular
surface of talus tangentially.

2) Draw a second straight line along the two most

distally concave points of the lower tibial articu-
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lar surface of the tibia tangentially.
3) Measure the intersectional angle crossed bet-
ween the first and second lines.

5) Procedure

This objective investigation was conducted as
follows. X-ray stress films were taken of all 94 feet of
the 47 subjects. Each foot was examined under each of
the five different conditions (wearing the lace—-on
brace, the semi-rigid orthosis, ankle taping, the origi-
nal brace, and with no ankle support (bare feet) ) across
the two stresses (applying the varus and valgus
stresses). A total of 10 films was taken of each foot, and
average TTA of all the films were compared among the
three groups . (1) the whole group ; (2) the LALC
Injuries Group ; and (3) the MAL Injuries Group.

2. The Subjective Investigation
1) Subjects

The 47 subjects completed a self-report question-
naire.

2) Questionnaire

The questionnaire asked about the degree of “stabili-
ty”and “comfort” using a visual analogue scale (VAS),
for each of the braces.

3. The Functional Investigation
1) Subjects

An additional 21 Subjects who belonged to a univer-
sity American football team in the 2003 season partici-
pated in this functional test in November, 2003. Their
average age was 20.0t1.0 years, average height
173.8+5.8cm, and their average body weight was
74.9+10.4kg. Their average number of years of expe-
rience playing American football was 2.8 1.3 years.

2) The Performance Test

This functional investigation consisted of two kinds
of performance tests : (1)a 40-yard dash and (2) the
square run (Fig. 5). Both tests were actually adopted
as try-out events of the National Football League-
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Europe League in 2002. All subjects performed the
tests twice respectively in each of the five conditions
similar to the objective investigation. The better time
in the 40-yard dash and the average time of the square
run were recorded and compared under each condition.

The objective and subjective investigations exe-
cuted for the purpose of comparing the feet of the sub-
jects with experience of either LALC or MAL injury
and without that. The functional investigation executed
for the purpose of comparing the feet of the subjects in
the five different conditions.

4. Statistical Analysis

The objective data of TTA were analyzed using One-
way ANOVA, and the multiple comparison post test of
Tukey was adopted for further analysis. Student’s
paired ¢ test was also used for comparisons of the objec-
tive data.

The Friedman test was used for comparisons of all
the subjective data obtained from the subjects’ ques-
tionnaires, and Wilcoxon signed rank test was used for
the multiple comparison post test.

One-way ANOVA was also selected for analyzing all
the data of the functional investigation, and the Tukey
test was used for the multiple comparison post test.

P value of less than 0.05 was used to define statisti-
cal significance.

Three investigations of this study were performed

BARREVOL26 NO.2

Procedure
1) Arrange the four cones on the four corners (A-D).

2) Ensure that the athlete performs adequate stretching
and warm-up.

3) The athlete starts at point A and performs this clockwise.
4) On the "GO" command, the athlete sprints to point B.

5) Athlete shuffles to point C as "Side steps."

6) Athlete runs backward to point D.

7) Athlete shuffles past point A as "Carioca."

8) The timer stops the watch when the athlete passes point A.

9) Repeat this procedure on *start line counterclockwise.

Square run

293

after informed consent was obtained from all players.
The Ethics Committee of the Nippon Sport Science
University granted approval to perform this study.

Results

1. The Objective Data

Focusing on the whole group, the TTA of the original
brace was significantly less than in any other braces in
valgus stress (p<<0.01) (Table 2A). In the LALC Inju-
ries Group, the TTA of the original brace was signifi-
cantly less than that of no support (bare foot) in valgus
stress (p<<0.05) (Table 2B). As identified in Table 2C,
in valgus stress, the TTA of the original brace was sig-
nificantly less than that of the lace—on brace, the semi-
rigid orthosis, ankle taping, and bare foot (each p<
0.05). Also, ankle taping was significantly less than
that of bare foot in valgus stress (< 0.05).

2. The Subjective Data

The subjective data obtained from the subjects’ ques-
tionnaires were analyzed. The two characteristics on
which the subjects rated the ankle braces in the VAS
were “stability” and “comfort.” The mean scores were
graphically depicted in Fig. 6. The subjective ratings
showed that the original brace and ankle taping were
each significantly better than the lace—on brace or the
semi-rigid orthosis concerning stability and comfort (p

a7
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Table 2A  Talartilt angle of *the whole group

Talar Tilt Angle of the Ankle Joint

Condition of the Foot

Varus Stress Valgus Stress

Lace—on Cloth Brace 3224193 1.88+1.82
(0.0-9.1) (0.0-7.2)

Semi-rigid Orthotic Device 3.141+1.88 1.93+1.93
(0.0-8.7) (0.0-9.0)

Ankle Taping 2.96+t1.74 T1 1.92+1.85
(0.0-7.9) (0.0-8.0)

Original Ankle Brace 3.02+1.87 1.11£1.49
(0.0-8.7) (0.0-8.4)

No Ankle Support (Bare Foot) 3.16=1.80 2522011
(0.0-8.6) (0.0-8.5)

Mean=£S. D.’

(actual range)
* All 94 feet of 47 subjects belonged to this group.
T1:p<0.01in One-way ANOVA (Tukey)
TTA of the original brace was significantly smaller than that of any other condition, in valgus

stress.

Table 2B  Talar tilt angle of *the LALC injuries group

Talar Tilt Angle of the Ankle Joint

Condition of the Foot

Varus Stress Valgus Stress

Lace-on Cloth Brace 2.48+1.79 1.76 =147
(0.0-5.4) (0.0-5.0)

Semi-rigid Orthotic Device 2.39+1.40 1.241+0.97
(0.0-4.5) (0.0-3.7)

Ankle Taping 2.18:=1.33 2.03+1.92
(0.4-5.0) (0.0-7.0)

Original Ankle Brace 2.53+1.29 LAl T.11
(0.0-4.3) T2 (0.0-4.0)

No Ankle Support (Bare Foot) 2.60£1.33 2.68+2.18
(0.0-5.0) (0.0-6.9)

Mean+S.D.°

(actual range)
*17 feet of 16 subjects who had a LALC injury belonged to this group.
T2 . p<0.05in One-way ANOVA (Tukey)
TTA of original brace was significantly smaller than that of bare foot, in valgus stress.

<0.01). Also, the lace-on brace was significantly bet-
ter than the semi-rigid orthosis (p<<0.01).

3. The Functional Data

21 subjects performed both the 40-yard dash and the
square run, under each of the five conditions, and the
results are shown in Table 3. There was no significant

38

difference among the five conditions in either the 40~
yard dash or the square run.

Discussion

Various prophylactic ankle braces have been devel-
oped in order to prevent and manage ligamentous inju-
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Table 2C  Talar tilt angle of *the MALC injuries group

Talar Tilt Angle of the Ankle Joint

Condition of the Foot
Varus Stress

Valgus Stress

Lace-on Cloth Brace 2.85%2.28 2.124+2.09
(0.0-9.0) (0.0-7.2)

Semi-rigid Orthotic Device 3.172.05 L.7741.67
(0.5-7.1) (0.0-5.0)

Ankle Taping 2.93+2.06 T3 1.89+1.99
(0.0-7.5) (0.0-6.0)

Original Ankle Brace 271%£2.20 1.18+1.45
(0.0-8.0) (0.0-5.0)

No Ankle Support (Bare Foot) 2.92+2.01 237+2.14
(0.5-8.0) (0.0-8.5)

Mean+S.D.’

(actual range)

*18 feet of 17 subjects who had a MALC injury belonged to this group.

T3 p<<0.05 in Student’s paired f test

In valgus stress, TTA of the original brace was significantly smaller than that of the lace—on brace,

the semi-rigid orthosis, ankle taping, and bare foot. Ankle taping was also significantly smaller

than that of bare foot.

t: p<0.01 in Friedman test
(Wilcoxon signed rank test)

L t
Tl_—L| TI_'T—'I
I B
e L T
10
9 I
8

ecm (Visual Analogue Scale)
o

Stability Comfort
Type of Rating

O Ankle Taping B Original Ankle Brace

BLace on cloth brace B Semirigid Orthotic Device

Fig. 6 Mean rating for stability and comfort of prophylactic ankle braces
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Table 3 The performance tests

Condition of the Foot 40-yard Dash Square Run One-way ANOVA
Lace-on Cloth Brace 54%03 5.6%+0.3 NS
Semi-rigid Orthotic Device 55+04 5503 NS
Ankle Taping 54%04 5.5:50:3 NS
Original Ankle Brace 54%£03 5.5£0:3 NS
No Ankle Support (Bare Foot) 53403 54103 NS

(Mean=S. D. seconds)

21 subjects performed both 40—yard dash and square run under the five conditions.

NS : There was no significant difference among the five conditions in either the 40-yard dash or

the square run.

ries and to stabilize the ligamentous structures of the
ankle?, thereby reducing the risk to ankle injury!®’.
The most commonly employed method is the applica-

9.1 Some researchers have

tion of adhesive tape
reported the advantages of ankle taping as (1) stabiliza-
tion of the ankle structures as external mechanical sup-
port ; (2)limitation in the extremes of ankle motion ;

and (3) shortening the reaction time of the peroneal
muscles by affecting the proprioceptive function of the
ligaments and joint capsule around the ankle joint and
the lower-leg muscles” ', In contrast, others have
disclosed that the effectiveness of ankle taping was
reduced by as much as 40% after ten minutes of

exercise!l” 12/

, even though it was significantly potent
to stabilize the ankle before exercise!® 11 13/ After
one hour of exercise, ankle taping has shown no signifi-
cant effectiveness to prevent ankle injuries'?’.

Other types of brace, such as the lace-on cloth and
semi-rigid orthosis, seemed to have three reasons
why they were considerably better than taping. First, it
is easy for players to apply the braces to their ankles by
themselves quickly, and also to retighten them during

13, 14 Second, the braces were

the practice or game
available for reuse!*’. Ankle taping needs the tech-
nique and skill of a trainer or coach when a player is
taped'*’. Lastly, their reusability meant they were
much less expensive than taping'* 1.

The lace-on brace has been reported to be more
effective in preventing ankle injury or re-injury than
ankle taping®’. However, the lace-on brace may be

uncomfortable and not has been found in the provide

40

16,177 Moreover, no significant

uniform compression
difference effectiveness between ankle taping and the
lace—on brace while an inversion torque was applied for
20 minutes'®’,

Similar to the lace—on brace, there was a diversity of
views about the semi-rigid orthosis. The semi-rigid
orthosis restricted excessive ankle inversion signifi-
cantly ; 'Y nevertheless, the ankle range of motion and
the strength of plantar flexion were decreased'®’. As a
result, this orthosis seemed to hinder a player’s
performance!® 19/,

In the objective investigation of this study, we found
significant differences when applying valgus stress.
Our original brace was shown to restrict the valgus
stress significantly among the whole, the LALC Injuri-
es, and the MAL Injuries Groups. In other words, the
original brace limited the excessive everted force in
the normal ankle range of motion in all the three
groups. Interestingly, the lace-on brace, semi-rigid
orthosis, and ankle taping didn’t differ significantly in
their range-restrictiveness among the three groups
(Table 2). Thus, the original brace was considered to
be superior to the other braces in effectiveness for pre-
venting MAL injury.

The subjective data provided insight into the ability
of the braces to maintain normal joint mechanics while
restricting ankle motion?’. The subjects must feel
secure and comfortable in wearing the braces to ensure
maximum performance and compliance!”’. In this sub-
jective investigation, significant differences were found
in the characteristics of stability and comfort. The



scores of ankle taping and the original brace were each
significantly greater than that of the lace-on brace or
the semi-rigid orthosis. Similarly, the score of the lace -
on brace was significantly greater than that of the semi-
rigid orthosis. The reason why ankle taping and the
original brace were superior regarding stability and
comfort, may be that each provided sufficient constant
compression to the subjects’ ankle due to being over-
laid by material, in contrast to the lace-on brace and
the semi-rigid orthosis. Thus, college football players
tended to choose ankle taping or the original brace.

Still, some researchers have discussed whether the
subjects’ performance was affected by a brace!! ~13-18.19)
even though the effectiveness of the braces has been
noted!’ 1 13- 14 'In the functional investigation of this
study, we obtained the functional data when 21 subjects
carried out two kinds of performance tests . a 40-yard
dash and the square run. The results showed no signifi-
cant difference among the five conditions of braces (the
lace~on brace, the semi-rigid orthosis, ankle taping,
the original brace, and bare foot). Thus, we concluded
that the subjects’ performances were not hindered by
the braces while performing either the 40-yard dash or
the square run. In the further study, we should like to
compare the functional data of the subjects with and
without the ankle ligamentous injury.

Conclusion

This study investigated the effectiveness of the pro-
phylactic ankle braces and compared them objectively,
subjectively, and functionally. We would summarize
with the following conclusions.

1) In the objective investigation, the TTA of our
original brace was significantly less than that
using any other braces, in valgus stress in the
whole group (94 feet) (p<<0.01). Also, the TTA
of our original ankle brace was significantly less
than that of bare foot in valgus stress in the LALC
Injuries Group (17 feet) (p<<0.05). In valgus
stress in the MAL Injuries Group (18 feet), the
TTA of our original brace was significantly less

BARKEVOL26 NO2 297

than that of the lace—on brace, the semi-rigid
orthosis, ankle taping, and bare foot (each p<
0.05). Also, the TTA of ankle taping was signifi-
cantly less than that of bare foot (<< 0.05).

2) In the subjective investigation, the scores of sta-
bility and comfort of our original brace and of
ankle taping were each significantly better than
that of the lace-on brace or the semi-rigid ortho-
sis (p<<0.01). Also, the score of the lace-on
brace was significantly better than that of the
semi-rigid orthosis (p<<0.01).

3) In the functional investigation, there was no sig-
nificant difference among the five conditions in
which the subjects wore the different types of
braces while performing both the 40-yard dash
and the square run.

The overall results from these three investigations
have suggested that our original brace was superior to
the other braces objectively, subjectively, and func-
tionally. Therefore, our original ankle brace may be the
most effective for preventing the MAL re-injury as
well as the MAL injury in college American football
players.
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Chronic Achilles Tendon Rupture : Repair using the Reversed
Free Tendon Flap made from the Gastrocumemius Muscle
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@Abstract

We report the successful treatment of a chronic Achilles tendon rupture repaired using a reversed
free tendon flap made from the gastrocumemius muscle, in 6 persons. 4 of these were followed for
more than 1 year, single heel raising became possible in an average of 9.8 weeks, returned to full
sports activities in 5 months. With this operative method of Achilles tendon rupture, earlier func-
tional recovery and return to sports were facilitated.
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I2SETEEFI 0 1.5 ERELE & SN 5 % & iRFED
LEVWONRETH LY. SRlbivbiuiTbEEEbE
N8 B o % #lldn L #8 & 3 % (Reversed-Free—Ten-
don-Flap) FilT i 2T - O CHEZ G T 5.

Fig. 1 The angle of ankle planter flexion in the prone
position

Fig.2 a : Length control by Tuge suture

MRBLVUHE

FEF1E 2003 £ 8 H ~2005 4 2 HIZFMixfTo72
6Bl THL., EFIAR—VEETTF L AREZHR
LTz, Elbld 16~48 1%, FH295m%, B2 4,
4% TH L. BRIEFMEEIR 44, REE
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oy hER—V2HI, F=A, 7w b, BEE, #
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Z# DAt X recreational-level T - 7-.
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#HEIC, TRED ERIET 90° ([ZfE il L 72 IREE T,
REMOMELZRIAELZAEHIICLTTFL AR
DE SR 21T - 72 (Fig.1). KIEHIZ2~3cm & 7%
D EIEEAEN - E & D 2em EREELZ. FO
oW EEF E S 7cm, IE10mm T7 ¥ L A
Tt S A i D P IR CEREL L 72, =AW ¥ I 2em O
slit # AL flap ZFERakE L 3-07 77 v 7 R THE
& L7: (Fig.2a~c). FMinBEERREMLTOF 7 AME
ExRfTo7-.

} i
|
About 3cm
] } About 3cm
2cm
| B
(64

b : Schematic of the 7 cm Free-Tendon—Flap separation from the proximal stump
¢ : Final appearance of graft of Reversed—Free—Tendon-Flap
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Table 1  Rehabilitation schedule

- 0-1w I Castimmobilization 2 crutch gait

* 1-2w [ Walking cast (full-weight bearing)

* 2w~ ! Walking brace (active ROM exercise)

* Sw~ [ Supervised walking barefoot

- 6w~ [ Double-legged heel raising

+ Indoor activities without brace (for 4 ~ 6 weeks)

* Outdoor activities without brace (for 6 ~ 8 weeks)

Table 2 Results. The period of achieving the parame-
ters

Results

1/2HR HR MMT 5 Jog Sports

Case 1 6w 9w I1Sw 9w 18w
Case 2 6w 10w 13w 13w 25w
Case 3 6w 10w 10w 13w 17w
Case4 8w 10w = 13w 20w
Average 6.5w 9.8 w 13w 12w 20w

Acute 7.6 W 12W 154W  123W 21W

Jog © Jogging, HR [ Heel raise, Sports : Full sports activity,
Acute  Average of surgical repair of acute Achilles tendon rup-
ture.

RED NI Table 1 12H 2 L) 12 YR OHEET XL
A e 2 4 iﬁéx&—‘/l—wklulﬁw1;@?&1&29\
T;\"77\’C$ﬁi’/‘ﬁﬁ’i’ﬁﬁﬁ“ . FifitR28 LD
JEFEHIBR I 22 8, F{,li&{ }l/D/7f\‘0)"‘*
HIFR AT BE 2 MR o2 B % 355 | (Fig. 3), ROM
Az T-o7-. 6 L L —L L 4 X(HR) %14
#5L7:9 (Table 1).

& R

ERERITIZ6 6L b Filife 1AM THRET, 6

BETOBRBEEITFEEBYEEIITA. ikl
FEUERBL7ZABICOWTERZOR D RIERE
(5 EFHTHEHR IZ65HT, K HRIZ9.8
A, MMT5Z 13 ATEEL TV, YaFrsid
128, Y—20MT20 ATHBEL TV, 20
HRIIBBETOHET X L AR THEY 02 h
THOEREIZIZELN L, G LARYTH - 7.
RELBERBRORTICH LR A 2 #5212
267 HULEORMZZEL Tk (Table 2).
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Fig. 3 Original brace

TA)—=sD1HIE, Filifrd » HTHNAA v b
F—IVRAREITER LI

EAIRR

FEFL 44 &, 7 = A T2 Uitk TEATGE
%ﬁT%ﬁT%&ﬁéﬁ4ﬁH;ﬁL b HR 23T
ERVIOYEZE. MRIIGGE TAL ETFL A
BEER1Z 3em (24072 B B ML PR 52 %50 & 1 7= (Fig.
4).

TR O AT WL T2 L 220 C R PH o L% ©
D FH i & i T 72, Reversed-Free-Tendon-
Flap 175 72, T 055 HR (& T-ifi % 10 38 TS
L4#ATHAIZSML T, MRIKR{ETIZ9
ﬂ“Cli Flap B3 SR R2 2 TIUD BHE N TV 5
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SRR ERE A L T/ (Fig.5).
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45



BARRFEVOL2B NO.2 302

Fig.4 MRI, 44 years old female, high signal intensity at
the injured site

\ Lindholm iV %47 CT& 72, Wb T L AR
BEEI1Z M8 LT\ 725%, Lindholm iEIZB W TIEFH
DRREMETH D Z LR L EYA 15cm & RKRIZ
%5 - ORI A E L HZLEDHEELEZT
W7z, —EEEICBRIBAL L 2o R0 A R TR
7B AR A A R LIFEE R 2 T
ifﬁlﬂ7WH&bAhMM%M@* )Ji’lil
ﬁ_.mﬂrﬁ*‘lllm&*ﬂ | H f_rllrl(iﬂftf:y<¥*oﬂ
5678 FRINVIET ¥ L ARBO I E R L
e hEe B&hu}\ Chol-tHELTWAE, £ZT
Fx oy FIHT AEE LIZLT L O MATREESE T
EELTHEILT aﬂ&HTdfw\’ﬂﬁfo R
BERSE AR & T AUSIRBUC L E R R E I b M T E,
BRI L 2 %
ﬁLLHHl?ETWNOHW“WH]@ ;OﬂﬁﬁMiW%ﬁ“
VWL OOHEH L ) RREDTHLI NS
< , 151 TH L 6~8HBPBLETH S L wbit
TWAI™, L LBEEIIODWTIRHEHTIEV-Y
124 X Lindholm #1248 &, Wit b B E WA
AL VBEICR LI LN, HEEF L FEEICREE
YN F—32 3 %2 ERL Ty, 4R OF4H
Hid b BEtmE L 25720, U IZFERRIC
Y8 72, Z O S AR (S H BRG] O FA4f7 12
ARG LARMTH 7. BIHFITH > T b &%
& E AT oiL\L‘ﬂLi' HIY N F—3 3 iz
bAILTE 7 LIJH L TWA, R LZRY TidBE
EHRERICL 2 BEORETEIVTNOEETD

46

Fig. 5 MRI, the operated site showed high signal inten-
sity at 9 weeks
No high signal intensity was seen at 19 weeks
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Stress Fracture in the Fibula in Long—distance Runners

AP & Junji Ohnishi
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TEMIZE , EMRIEERVWDN TV AEM 1/3 & ) & HITEMO, #AL1/7 T L
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@Abstract

We have examined 9 cases of a stress fracture in the fibula occurring in 9 long-distance runners.
In the location of the stress fracture, 33% of them occurred in the proximal fibula, and 67 % occurred
in distal fibula. The distal stress fracture occurred mostly in the distal seventh of the fibula (conven-
tionally, a distal fracture is in the distal one—third). The cause of the onset was attributed to bending
in the fibula and morphological characteristics, as well as loading stress. An early diagnosis using
only X-rays was difficult, and MRI was useful for making the diagnosis. After conservative treat-
ment, all patients could resume running after 1 month, and could return to competitive sports after 3

months from onset. There was no case of delayed bony union or non-union, and all cases recovered

well.
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Distal type |

Proximal type

Fig. 1 Two common sites of a stress fracture in the fib-
ula (Arrows indicate fracture sites)

WITFITIHEAERME Wb bV (Fig. 1). 2 F V&
13 DHEFEINTELIZT ¥ =22 7 LDV EFRA
VIO D DS, FELREEEET 2R - 72 BAER T
DOHEIXIZEA LR, ZICHREEEHREEETICR
fiE L 72 B Of e O 02T 5720, H
BOIOBET 21TV, EEEZMZ THET

MEHLUVHE

e bR HHEETFC, XIS THRT I 5 % iR
L7949t L7z, WiRidBg 4, Lotk
14T, Flild13~245%, P72 TH-72. 2
NHIZDE, FIFERAL, X4, MRIATH, BERATR,
G, SRR CoREEITo. T2, B
JEAXA N Z AL ZKETT A7:8, X, CT FTHEB D
BXIIOoOVWTOREDLIT- 72

fm R
R A5 T ﬁﬁ*'ﬁ%fﬁl 67% (413, /A3), i

wwﬁ3M3W/52 K1) Tholz. FIEDPSH)
ZET WWJ,lx%D,VWMqu%ot
XTI, WZRSIHoOHH Lz 036 (3E
14, 15, 53 HH), HBHAL Zh->720 DH%6 B (FhiE
1~3HH)THo7:. ThHIBINOMEIZSSIC
THU L7 (BWiEE, BEIH~3» HH,
2Z3HHTOZWATGIH D). G, Badiig,

BARKFEVOL26 NO.2 305

Fig.2 MRI of a stress fracture at 16 days after onset in
a 19-year-old male athlete (Arrows show the
periosteal reaction in the fibula)

An intensity change is seen in the medullary
canal of the fibula.
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Fig. 3 Radiograph and MRI of the stress fracture at 15
days after onsetin a 13—-year—old male athlete
(Arrows show the periosteal elevation in the
fibula)

At maximum extension
of the ankle joint

At maximum flexion

Fig. 5 Shift in the fibula caused by movement in the
ankle joint
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At rest At flexors contraction

Fig. 4 Bending in the fibula by contraction in the flexor
muscles
In order not to incur rotational change in the
lower leg, the flexor muscles are contracted
under fluoroscopic monitoring. The fibula is bent
2mm towards tibia at its mid—portion, and 1 mm
at the distal—third portion.
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At 15 days after onset At 2.5 months after onset

Fig.6 Case 1 : Distal-type stress fracture in the
fibula (Arrows show the fracture line in the
fibula)
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At 3 months after onset

At 10 days after onset

Fig.7 Case 2 : Proximal-type stress fracture in
the fibula

running squat jumping
crural interosseous membrane

Fig. 8 A model of the string movement of the fibula®
Actually there is crural interosseous membrane,
so the fibula could not be bent as in this model.
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Surgical Treatment for Perilunate Dislocation caused by Sports Activity

figli  #H] Takaaki Shinohara ity ZiE Ryogo Nakamura
@Key words

AIREEBBH, AK=-v, 2/ —=FK-=F
Perilunate dislocation : Sports activity . Snowboarding
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AR=NZ L0 ZE L HIREEPBE 12 Bl o E#E SR C 2 W TREF L 72, Sl 10 11,
BEIH® 2 B (Green and O'Brien 7341 © [ #1160, 1A 10 61, IV-A &1 6) ©, ZHBEEIE A/ —
K= FD5BlE L ThHo7 . FEHUIRAZERS, B9 L THBE 247, 968l
18, 10 B4 B2 5 F R EEE AL C K-wire BE 2 17 72, BEIAGIE, AHREARIET I 350
B P 2, BLFTRGE 11213 proximal row carpectomy % 17 - 72, (GIESAEIEE4, B 7, W14l
Thorz. KIEDGHIL, BRI OBEEE, S35 58ME 2 PEE, W50 75k
BEALREE, BB EEZIT) TENEELEZ LN,

@Abstract

We review 12 cases of a perilunate dislocation caused by sports activities. Of these, 10 patients
received early surgery within 4 weeks after the injury, while the other 2 patients received late sur-
gery at more than 4 weeks after injury. Five of them had been injured during snowboarding. The
acute injury was treated early in the 10 cases by either closed or open reduction, internal fixation for
the fracture, and temporary pinning of the carpus. Ligament repair was performed in 9 cases. Of the
other 2 chronic cases, one case of scaphoid non—union was treated using Herbert screw fixation and
bone grafting, and the other case, in which dislocation was ignored for more than 4 months, was
treated using proximal row carpectomy.

Over all 12 patients, the average follow-up period was 10.7 months. According to the JSSH scor-
ing system, the functional result was excellent in 4, good in 7, and fair in the other (in the case
treated using proximal row carpectomy) . These results suggested that early reduction, internal fixa-
tion, ligament repair, and temporary pinning were important for treatment of perilunate dislocation.
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T 466-8550 % 1t [ T BRI X #8 # M 65 Department of Hand Surgery, Nagoya University School of Medicine
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TEL 052-744-2957
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TdH-72(Fig. 3).

Fig. 1 23-year—old male : Dorsal trans—-scaphoid peri-
lunate dislocation
a . anteroposterior view.
b I lateral view.
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Fig. 2 Early postoperative radiographs
a . anteroposterior view.
b : lateral view.
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Fig. 3 Atone year after the operation
a : anteroposterior view.
b : lateral view.
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HA oL, B4 M, An ORAE, WA R, R ORDKR, TE FE
BEE Iz, K B, AR ORIW, BB % & B, A% EE,
NEE Efe, FE O, BB EE, &M MW, fix, Wk F
L0 ¥4 (b, A5 )

EHEHRNEICEATIH
HERBABEEDLS, ELICHETARERR, BEHEOLEB L UEZORRL
LTCTR2mMETE L OmEEH 72,
<IEFHamLE >
FEEAOENIC X AR - BT, SAMBRHEEOR MLy F Y IHRIZON
<
BriEERE * V7o e & AT
A 247 FLIREERL R K B R R I 7R
<EFHEhhawmLE >
A F B AR ME A% T A & Forced Knee Extension (FKET)
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BAREBHABRAR—VERER

(IR A DER]

2005 INXEHEE

(20054-4 H 1 H 75200643 H31 H £T)

(Bfz:A)
#l =] 2005%EFEE 2005% ERrE%E =B
1. ERKBIA 20,700,000 21,198,000 A 498,000
E£B8 20,400,000 31 20,892,000
L8 300,000 %2 306,000
2. MEBHEFILA 300,000 144,000 156,000
3. LEBEHIA 800,000 1,005,000 A 205,000
4. HESE 0 0 0
5 HIRA 250,000 175,603 74,397
LHRA &5 Q) 22,050,000 22,522,603 A 472,603
AN =8 37,575,083 37,575,083 0
IRAEET @ 59,625,083 60,097,686 A 472,603
M1 12,000Mx1,700& %2 6,000x50%
[ZHDER]
i B 200556 EFEE 2005 FEREEE =R
1. FEMERTE 8,500,000 5,891,530 2,608,470
FRIZ 6,300,000 4,268,355 2,031,645
RiEE 1,200,000 677,357 522,643
Z Dk 1,000,000 945,818 54,182
2. MESHERIES 3,000,000 3,000,000 0
3. EESR 1,500,000 625,044 874,956
4 BELE 1,500,000 461,869 1,038,131
5. 838 300,000 216,120 83,880
6. EfREM R RERE 1,500,000 300,000 1,200,000
1. EEE 6,100,000 5,496,304 603,696
XEE 500,000 396,759 103,241
EHERFTE 3,500,000 3,999,870 A 499,870
FRIEKE 1,000,000 417,375 582,625
BEE 500,000 346,414 153,586
EXAREELE 200,000 37,887 162,113
e 400,000 297,999 102,001
8. L¥EEE 800,000 462,002 337,998
9. 4142 —xy FEEEA 1,500,000 355,320 1,144,680
10, X+ —FEER 2,800,000 2,779,690 20,310
1. 32 ENEE 200,000 200,000 0
12. BEFE®/XE 500,000 500,000 0
13. ¥y X{e8lE 500,000 0 500,000
14. TEHBDOI0E] &8 100,000 100,000 0
LYPTHEET O 28,700,000 20,387,879 8,312,121
LE N ERE O-Q A 6,650,000 2,134,724 A 8,784,724
RYPBEINEESE Q-0 30,925,083 39,709,807 A 8,784,724
XHAEE 59,625,083 60,097,686 A 472,603
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BAREBENAHMAR—VEFER
2006FERZFRER

(200648 1BH 52007%E3831B%E T)

(R A DER] (B M)
% B 2005 EFERE 2006 FEEFHEE R
1. F2BRA 20,700,000 20,700,000 0
F£8 20,400,000 1 20,400,000 1
ELB 300,000 %2 300,000 %2
2. HMEBEFWA 300,000 300,000 0
3. REBEFRA 800,000 1,200,000 A\ 400,000
4 BEE 0 0 0
5. MILA 250,000 1,000,000 A 750,000
LA EE ©) 22,050,000 23,200,000 A 1,150,000
AR X =4 37,575,083 39,709,807 A 2,134,724
IRAEE @ 59,625,083 62,909,807 A\ 3,284,724
¥1  12,000x1,700& %2 6,000/*504
[ZHDER]
7 5] 2005 EFEE 2006 FEFHEE = R
1. —"‘?ﬁ‘%}"ﬁﬁ%ﬁﬁ 8,500,000 10,300,000 A 1,800,000
ENRIE 6.300.,000 7.500.000 33 A 1.200.000
REE 1,200,000 1,600,000 A 400,000
FDith 1,000,000 1,200,000 A 200,000
2. FiE=MERIES 3,000,000 2,000,000 1,000,000
3. EE= 1,500,000 1,500,000 0
4. BERE 1,500,000 1,500,000 0
5. RBE 300,000 300,000 0
6. EREMRTRERE 1,500,000 1,500,000 0
1. E"E.“ﬁ 6,100,000 6,600,000 A 500,000
TEE 500,000 700,000 A 200,000
EHETE 3,500,000 4,000,000 A 500,000
I E-5 - 1.000.000 800,000 200.000
BIEE 500.000 500,000 0
EBRAMK EEME 200,000 200,000 0
e 400,000 400,000 0
ERE 0 0 0
8. LIEHE 800,000 1,500,000 A\ 700,000
9. 1oa—xv FNEEER 1,500,000 2,500,000 A 1,000,000
10. 23 —FHEER 2,800,000 2,800,000 0
11. NRELESE 200,000 200,000 0
12. BS®mXE 500,000 500,000 0
13. oy X{e8l%E 500,000 1,500,000 A 1,000,000
14. TEBHHFRDI0E] =& 100,000 100,000 0
15. EEEAR 0 300,000 A 300,000
N it 28,700,000 32,700,000 A 4,000,000
16. FiHE 300,000 300,000 0
LA ® 29,000,000 33,000,000 A 4,000,000
LYK EE OO A 6,950,000 A 9,800,000 2,850,000
RGBT ERE Q-0 30,625,083 29,909,807 715,276
XHEE 59,625,083 62,909,807 A\ 3,284,724
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