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Relationship between pressure pain intensity in lumbar muscles with a manual
pressure pain test and pressure pain test using a pressure pain meter
Naoto GYODA'?, Takemasa OKAMOTO?, and Yuji SANO'

"The graduate school of Marine Science and Technology, Tokyo University of Marine Science and Technology
ZMciji University of Integrative Medicine

Abstract

This study comprised two parts. In Investigation 1, a conventional pressure pain meter was modified by attaching a round
aluminum plate with a diameter of 2.0 cm to the pressed load portion and then affixing a sponge to that round plate. Pain
before and after the modification was examined in 8 male and female adults. In Investigation 2, the relationship between
pressure pain intensity in the lumbar muscles with a manual pressure pain test and a pressure pain test using the modified
pressure pain meter was investigated in 33 male and female adults.
Investigation 1

“Sensation of being pressed at one point” was felt by 0 people (0%) before and 4 people (50%) after, “awareness of muscle
pressure pain” by 0 people (0%) before and 7 people (87.5%) after, and a “sensation close to that of being pressed by a thumb”
by 0 people (0%) before and 8 people (100%) after. By modifying the pressure pain meter, a pressing sensation close to that of

a thumb in the manual pressure pain test was seen. The modification was thus considered effective.

Investigation 2

1. With a pressed load of 7.5 kg in particular, a strong correlation was seen in all muscles examined.
2. Analysis of variance with pressure pain intensity in the manual pressure pain test and the pressure pain scale value in the
pressure pain meter test showed significant correlations at a level of 0.1% in all muscles examined with pressed loads of 7.5 kg,

8.5 kg, and 10.0 kg.

3. The pressure pain scale value in the pressure pain meter test became incrementally larger as pain intensity in the manual
pressure pain test became stronger in all lumbar muscles only with a pressed load of 7.5 kg.

4. The occurrence of pain was seen in 20 people (60.6%) in the tests with pressed loads of 8.5 kg and 10.0 kg.

These results indicate that it is difficult to show pressure pain intensity in the lumbar muscles in incremental steps with
pressed loads of 2.5 kg and 5.0 kg when this pressure pain meter is used because of the weak pressed load. When the load
becomes 8.5 kg or higher, pain occurs in many people in places other than the target muscles, from sources such as pulling of
the skin. Of the 5 different loads, 7.5 kg appears optimal. (J.Sport Sci. Osteo. Thera.16(3):131-139,March,2015)

Key Words: & FENHil#A (manual pressure pain test), Tt (pressure pain meter), Fifl £ (pressed load), E&E il

(m.Longissimus), &% (m. Iliocostalis)

[Hi]

LA G5By OO|F BRA FE LR A (SRR 22 4=, B SEEk o
W) k58, EERO 10 AZxL T3 AL LBz
B0 EEREH->TWaLOBENBS. B Lz #H
BHé&, BEEEE 1 AL, 3 2 (LTI, LIS 1 (LI
HZY, 582 (LicEM THs Y,

FERM/Y OBELLT, FHEMO X SRS MR #¥2
ENR{Ti TV A3, Husser b B8 R 4% X #8
WEICIOFHOMRLTETLL —HL2WILEAELT
VD, Fiz, — R I RER A AR ORI L TR D Sy
HEE L HEFFHEAE 2 ¥ OF OB AN ELREZ 260 T
A%, ANMUARES VRIS P i B OSSR EAYELITR T

THHCHBb AT | BEA-CE I DML A AN
{HBNAHIER B OBREMELOED LHRVEIDY Wik
IR EL HONBL LR R ~T NS,

FFICERR I BIL T, RERG. I Y i h e Flkit
DBEURERFT AWM ENEARENTEL Y, L, &
1, B O NPT L VT R I E N TV R AR
—YBEILERORENZBOLNEILEEZDE, K
A2 AN B EC T 2D DFEEL B By R S A
THILICRBIRNEE X BTN TES,

o, BRCEOIDRCHAORELL T, FHICLAH:.
Bt FFHERR 2 R OER R ESN LT TEY, AMUmG Y,
P MO G A7 L DRTOEIMEERELTVWS, ZOF

=131~



ZR—VREREFMR $16%-$£38 2015838

BT LD F MR (UL fEFIER M) 13, s
BB TEHMAE THLHY, BFEOEBICLOBRAE THY,
HORIEO RN L LD,

S OEREMAE TS0 OEM RS THIRSLTY
A, Lol ZhoDB R, i O A0S0 80E#H
i il Al 2 i ~O~ o — Vil TOEMML~0 KA
B BTSN SREEBE A Y, F2 IR OIES
FHAE A AL O R > T, MArEHRIEHLOE
LA,

F AR THL, B C A2 YT a1 LT,
JERT B OAA RS ICHREZ MR T, YRFi#EOK
WICB T 2 @ELITOZL, Bl 2 L TR ~O M T
BREOIERRELS R L ERINC LD s i oEaE o
JES BRAE (LA F, JEd SHRR ) OIERRIEL O EHEN D, JE
fi Ak AR L L CoOFEEE R At it a2 s ALl

[Fik]
Bt 1 e e R AT s AU B o8 i
1. [FEfEOS R A
AR LZIEM AT, REERRSNER T,
[EAA RO 100 kg ETWRETHA(F 1),

B 1A AT (R B E R R AU ERTRY)

Z OIEFFHC LA RER G~ A A s O BT
D, ETFIEMBEEORHBIZIAE BB ST 552, M
FERESR 5 4ELL o Znn 0T 6 44 CFE 29.7£4.9 %) OFfF
FR T kb -, BERS R RS iR E AT O BT
A OB T IR E S AR AN A ST B ORI B
ML=, 6 % OWEH R RIE, 3.4 cm® Tholo, LA LO#
ZREEA T, JENR OB AR 2 O B A LT ORRIZTT
27,

it 1 fEEOEB AR EZRVALT 6 4O
BHEBITTE T HEE 20 om O7 WO EHREER
L. FHhEIER AR L TR, 7AIMOm BT
B, AR CH M (X 1 mm) 2R L,

B 2 TASMPAEERICAR SR L, AR
i, I (X 5 mm, i8R 2.0 cm) & HVvis,

2. R ATEOBINE

RERXL

SR AT OB AL, B ~0EaEE TR, ©
oEFELEV, @1 A TS DR, @fl L5720 #4708
HD, DZOMOBE (B MR © 4 THZOWTT, Eil
FEIEHDELT, £, FHEICLAERIZEVERIEDTFD 0
EIE Iz W THEERL -,

3. BERSAL ~DIERR B 2 '

BRI D08 AR B L UTER FHC LA B,
EBE MONDEFREO SIS, Al B s,
e AR RN S, BiE T TP EADSE, E
% FREETHOhE R L L= (B 2), *8ih
e O R B L UMY AR A (LU, B AhfR) &L, e
EWhOMEREL, 3534 BEHEW o @S Clid W 268
o THL2HAIIS TV, IBANE OH A X, IR
Mo THL 2T DEIICL TIT=72 (K 2), 7235, *FSmiE, £
BEAY7R I O 7 kLA Y AE L TR Y IREM AR
Btz D& 10 mENSmEN > TEREIT2TW
HEEBHY ., MAEZRET 5, e, EMHCRSEBRA
TR I, e (CRETRA S~ 10.0 kg (kg/om® TR &L
Z5 LA kg TREL TR 5) £ TAMED 7=,

O i OMEMRA @I O
B 2 A B2 VO T2 FERR R (7 B0 S I S B Al

DFER)
BB LT A PO P& S8, £ BRI ERES TES
HTHOAEEMERE LTS,

(D5 o SIREE Iz i d - CHide X 5 I2FEiE, @ EE I A
2T L2 5 L HICER, )

4. PSR
R E A B A 8 46 ((FF) 253427 5%) ThHY, BE I
10 $ELA_ L O fiT#RBR O 5 Fn MR 1 45 Th o,

Mgt 2 B IC BT A ERIE AL EM RO HikL
DR O
2-1. BEHEBLUEERY

R R LT MR AT ol B 1 &
Ak 10 SELL EOREHTEREOHS IR 1 4 Thd, it
FIE A B A S L OYE M e A O T B AR B ol
BICRIE U A B & 33 44 (4] 22.7+3.3 1) Thote.

_132_



AR—VEBEREYHR $16% - $£3S 20155438

2-2. BESRG O A

ABFETIL, HEth~ ICEAL, RXEBICESETIOE
Hili o E2- R SRR 4 B FIEM B AL, BEIVEM %
MW TRz — ERE A AN 2Nz IR OE R e s %
DRl SITMat R AL IR L7, WA ToORY L
L= 3 EON o0FEaf B i el 1 LN I e S
DO H AR O 5 i IT 7,

FEFEMBEIC BT SIEMAEL, WS Motk
U, MFEMZRL0), THVVERHD 1) [HRVERHY 2],
TIERIZHRVEMBY 131D 4 BB (LA F, [EFRELE 0~3 ©
BFOHTRT) CTHRESITMLT-.

SR LA B AR IR | TR L-LO%H
Wz (1 3),

B0 3690 HHeRE (SEMRim A aci Liz)
FEA RS (FEAMET ; PEE AR RS
BE~7 - 3 PEO P (KA & 2R Y (EBREH)
DT, AR 20 m,

FEMiRHC LD s MO A AR, 25 kg, 5.0kg, 7.5 kg,
8.5 kg BLTF10.0 kg LU=, FHBANRHICIDEEIL, £ 2
PRITHROAMNETHE TSI, IEMiREICE
VHOIE R L B VDM A — A VT, T A7

L0 b N Z 5V i A0 10 OBl T & il =1,

FREBEmWRLE(FEL,
* 1 EWMATr—n

10-- LG
SRR SEAL S S
8..

6--HECNiADD S
4..

T eMALYD D

2 o

0] % ¢ zp

AfETFIEMBERBLU 5 MO S AMICLAEN
Hii, ThEFNOBE CRl—OBAE-TEALIC, ¥4
AR THEMICEHE T TT7, SREREBREICHLS
H BTV E R A S ISR R O R L S R
WEDRWZ LA MRS HLEL IS, HETEMONEMA 2 B

[RERL

BER->T{To7=,

RBEAREOBRIC, EMO3| 200 RHLIM LD
VERR AT BELZ SN TH B L7,
2-3. Fatnms

HEAHALBRIX | FE A 3B A OLE 38 R RN AT Al A A —
S L GE TS MR A OIE AR BE L O FBI % Spearman OME{T
FRBIGREICT 5%kl A ELL TiTolz, £/, HEESEC
OOfE FLE B AL O MIE R = A 7 EH A Bl o LA R
PRI OFERT A — Uil A SEROfi L B R 2= TR L . SIEHM
I (BER) OV O O E I — Rd i 5 B ir B X
% T LEHE (Tukey i5) I TENFNGERSE 5% i
Uiz, #EatREHT /7 N, SPSS ver. 19 M1/,

(&5
RET 1 JERRFFOL B B 1230 A E R A oo B

FEA 12 20 IS i oD 1 2 B B L2 B8 3 5 1 9 i o0 8 L i
oM AR 2 7T,

SRAITHE, @R+ X575 253518 4 (100%) . @+
DAL O B OR A5 14 £ (50%) Thor=5, ik
BITIHI@1 ATHENDEIE 1 4 (12.5%) , T@#I13 157
WiAhi5H13 4 (37.5%), (@FOMMOREN | @ * B M§H
Bdha' 4 45 (50%) BL HOEREZ AT 34 4 (50%) &
Y, MR2TII@) A THENASEIE 4 4 (50%) . [DFD
fhDEEHE ) 0 * L ORE 2 D385 " 1 46 (12.5%) 5 L0 hOE
WMERETD T4 (87.5%) bl

FHERIC AR ISRV ROV OB, tBRITIZ 0
HTholehh, B 1| TiE 445 (50%) . 822 2 Tii, 844
Brigot=,

Bt 2 BRI B S FEMBEELER R AELD
PR OB
L HRER LIS I DL BB O A — Al L T
3ill B HE D FE A SR EE L OB

4~7 1%, FHERMIC BT HIEMHREOE B AR
R T FE il A4 — N\l 2 - A6 e 5 00 FE i i % - oD b P 2
RLThD,

e R ffh (2) T Af 2.5 kg Tr=0440(p <0.05), 5.0
kg CTr=0.634(p<0001), 7.5kg Tr=0.729(p<0001) .85
kg Tr=0.694(p<0.001), 10.0kg Tr=0.647(p<0.001) &,
WL A ERIEOHBEBGFELZEY  #IC5EAM 7.5 kg
IV BASRAVRE N, W () T, IEAfifi25kg T
r=0615(p<0.001), 5.0kg Tr=0836(p<0001), 7.5kg T
r=0.759(p <0.001), 8.5 kg Tr=0.771(p < 0.001), 10.0 kg
Tr=0.722(p <0.001) &, Wb A B2 IEOHBIRIFEA R
oy, JEB AN 10.0 kg, 7.5 kg, 8.5kg . 5.0 kg DN HL BIER
AoREN= (4, 5).

-133-



AR—VEEREFHR 2168 - 835 2015538

RERL

F 2 SR Ak O FHT SO RERE OE B R T S FHRIC LA IRISE IR OF ORI (A (%))

SEEREHC S SRORN (EAIEHS D) i
s AT VERHE (o8)
T HAOmIEy | RCRS (B L5 %] OO | ZOMOBKE | s e | guos
HHELA | haml | Missshs| (NOms | OGO | =
SREA | 0% | o6 | 8100%) |  4(500%) 00%) 8(100%) o)
i1 0(0%) 1025%)|  3(37.5%) 450.0%) 450.0%) 8(100%) 450.0%)
RrEL2 0(0%) A500%)|  O(0%) 1(12.5%) 7(87.5%) 2(100%) 8(100%)
P
- r=0.440
<1 p=<0.05
Q n=33
B o1 23 45638 90
E‘ 25kg
€ l- .
i
%
b3 =
W s
® | . ﬂﬁ#&ﬁﬁfﬂﬁﬁﬁﬁ
£=0.647 EMEHR A O EM A 7 — Al
. Ren
o1 El ilasulf;g‘f £ % 10
e EHRE OEM A & — Al (AU
I8 4 B (Z2) DIEMFHC R DA RRHICH 1= FIERREE I LD L OFRB

(r:Spearman AL 8GRI

= 0.615
p<0.001
n=33

1 1 T r T 1 71
E ? 10 1

]
o

3+ ®

FTFEEREOTHREE AU

et

T FEM IO EM AT
ik

HEW B OO A oVl

1

L

T 1 1 1 § 1 1]
P33 L

10.0 kg
JEmHRAOTWA 7 —A{l(AU.)
B 5. B () GIERSHZ DS 58 AT A7t FEM MR T LA 5 i 34 HE - OdE RS

(r:Spearman ONELTHABIRED

_134_



AR—VBEREFHAE £168 -£3S 2015538 [RERL

I 1
r=0495 r=0.684
p<001 p <0.001
n=33 n=33
T T T 1 T | A L T T 1 T U1 T T 7
1 2 3 4 3 & 7 B 9 1© 1 2 3 4 5 &7 % 910
25kg 5.0kg

HFEEMREOTMALE(AU)

st

FE T A R R 0D FETi 5 A
At

ERAHREDEM A & — /Al

r=0.670
p=<0.001
n=33

T & & Fr I ria3ra vy
5 &6 7 B 9 W0 12 3 4

85 kg
FEMitREOEM

T L T
s 6 7 & 9 10
10.0 kg
Abr— Al (AL

6. B () OFEMEFHZ LD FFE B ATBIC A FEMBREICIDIEMAE OB

(r:Spearman ONRATFABIREE)
I3 o o - 44
24 * o A .
— 1 ¥ s =
= =0z r=0.658 £ 0.807
< e p<0.001 p <0.001
a n=33 a=33 e
@# "o 111315 é7aem o1riesérEai o114 crE s
E 25ke 5.0kg T5kg
G 3 - 3 -
i
&
E H 24 ° ° fa
b it
# ﬁﬁzﬁEﬁ&I@Eﬁﬁ&
H s -
r=0.806 r=0782 .
P<0001 p<0.001 EXRHBREOEM A r—N 8l
B=33 =33
N EEEEEEEEEE R EE R R
85ke 10.0 kg

EER R DER A & — K (AU.)
B 7. BN (5) OFERRHE LD E R A TR 7o 5 FLEM BRI LD E R R L DOIRB

HBEOAR (72) 1, JFFB AR 2.5 kg Tr=0499(p<0.01), 5.0
kg Tr=0684(p<0001), 7.5kg Tr=0790(p<0001). 85
kg Tr=0633(p<0.001), 10.0kg Tr=0.670(p<0.001) &,
WL EELREOHMBIRERED | FICHEEAT 75 kg
WL EMR VRSN (B 6), MBRhiES () 1, AT 5.0
kg Tr=0658(p<0.001), 7.5 kg Tr=0.807(p<0.001), 85
kg Tr=0.806(p <0.001), 10.0kg Tr=0782(p<0.001) &,
FEBAEN 2.5 kg ZBV 2 TOEEANICH B ECERM
PR | JEB B 10.0 kg | 8.5 kg, 7.5 kg ONFIZRY B
A rEn=(E 7).,

(r:Spearman AT HH B R ED

2. HHEMEH CORFIEMBREOLEMMERNIZ LI L et
B LD AR RIOERAY — /i

22 3~6 |3 IEER G TOME FERM R OE R E R AT
[EM R I AL E A MBI DERA T, — IO FEBE L
EHEE SESITBLIUEELEBOFRTHD., ik,
8.9 ENEZEFRLELDTHS,

BB OERIIEMMRAEICETDERAT 2.5 kg Bk
VMV 5.0 kg, 7.5 kg, 8.5 kg, 10.0 kg =, FEFEMBEIZSL
% 4 BpEROERMSENMDITY | EMtHEICBTDE
WA AT — NAEDKE A>T ([ 8) . —uhd {84y sy Hrofs

~135—



AR—VBERERMRE £16%8 - £35S 2015438

Bid, ETIEARATTS.0kg 5 1%AHE T, 7.5ke, 8.5kg I
FTR10.0 kg A5 0.1%KHET, 5 Tik 2.5 kg 25 1%KHET, 5.0
kg, 7.5kg. 8.5 kg BXF10.0 kg 25 0.1%KIET, EhENE
BThol, FEHEOFERIT, ETIE 50 kg TRIEFER
FRELTO M3, TTIET3IRIZ(p < 0.05), 7.5 kg, 8.5 kg
Tidk, fog&l2 )3 LrI3 I Mic, T1a&T3 iz (p < 005~
0.001), 10.0 kg Tk, foj& M2 8L M3 Iz, T1 &3 Mz
(p < 0.05~0.01) FhEThEEELRDIZ (X3, HTHEH25
kg TloJ &3 BN, T &3 R, 12)£031/ - (p < 0.05) .

5.0 kg THEM0 &2 ) 388 TF M3 ) i, T1&T3)MIC, T23&03)
ez (p < 0.05~0.001) , 7.5 kg Cixlo &2 BLU 3 RIZ,

Mj&l2) L3 Mz (p < 0.05~0.001), 8.5 kg TiEloj&
M2 B O3 RS, T1) LT3R (p < 0.01~0.001) | 10.0 kg
TR0 &2 BEOT3 M, T2 BEO03  BIicEnE
NAEZX(p <005~0001) b= (F 4),

RS BN O W R AT 3 BIEIB RG] 7.5 kg THET
[EHRAR T O I iR DR <A BT E | [Ew FHR O[T A Y
AR KEL AR To s, LSO CiliebiriaoTe
(2 9) . IBIAHOATCIE B BAAT 2.5 kg 2RV V2 5.0 ke, 7.5 kg,
8.5 kg, 10.0 kg THFEMBRECEMIREIRMARDIEL,
EfaHREOERA T — M KEe-72 (| 9)., —7zid

REHARIL

AW o RS Bk, IBRh % & THIEBART 5.0 kg 28
5%ACHET, 7.5 kg, 8.5 kg BLTT10.0 kg 7% 0.1%AHET, BBIN
R DL CIIE BT 5.0 kg 2% 1%KHET, 7.5 kg, 8.5 kg 35X
U 10.0 kg B30 1% KETCENETNEE Cholo, ZHEHEED
FERE, BB DAETIES.0kg b 7.5 kg A0 213 1R, ML
I3 18 (p < 0.05~0.001). 8.5 kg A5T0) 213 [H, N&l2)8
KO3 EZ (p < 0.05~0.01), 10,0 kg 310 L12) LIRS
R T2 38003 R (p < 0.01~0.001) . BEIMES DA T
5.0 kg A5T0 &3 1/, M) &3 M (p < 0.05~0.01),7.5
kg & 8.5 kg LU 10.0 kg Tidloj&l21 L0030, T13&
M3 Fk (p < 0.01~0.001) . THEHA HAEERD (X 5,
6).

3. FIESAHOAIEMREIC B HWRE ) DHIRL =0 &
fif LAS S A 4

R 71X, FEDHOFEMREE BT AHBR-EHLHEERL
o O E SV HFIC LD BB LA OEE OF EELFL
TS, B (4 BLOBE F4) ko, L FEM
AR IR RFEOEBATT 2.5 kg, 5.0 kg, 7.5 kg T
ML IR DA 0 4 (0%) THh-7275, 85 kg BE 10.0kg T
i3, 20 £ (# 60.6%) Tihr-7,

(AL) REiE (%) =33 (MeanxSD)

(au) W () =33 (Mean=5D)

' 35T RN
0 0 5§

o, 1 (3
25kg | 50k

EIf A r—n

EMmZEL : 0 BISSVEM - 1 N ER : 2 ERIEMIZHEM : 3

50kg 5 | ESkp

B 8.5 e i Ot FIEMREICIITD 4 BB OERSR MR A7 [ER SR AT B DIEM Ay — Al

FE5E A 4r—

l (au) B (%) =33 (MoanSD)
{ a7 an®!
{ 10 6.43 7.00
i. a T [l am
E 371 1,50 5.00
B 443pm 383 |
K 6 & i =
o |
H 4 214 233 BH
114 ’
21 017
017
00 B K B
25%kg 5.0kg 25kg $5kg  10.0kg
ElEsze L o BV ER : 1 B3y Ef -2

(AU) ibAnis () 0=33 (Mean=SD)

(ZHELVESE : 3

[ 9 I Ah A DO FEFIEMMAEICISITD 4 B OEMMMERNIC S EMm s R I BT SEmAT —/HE



AR—VEEFEFHE £168-B3S 01537 REBHRIL

# 3 B EMZEIT 1) DT FIE M R A ORISR EER S A7 AN L D) 58 A ST RO BERE SR L T FEM A — /Al

Emi ] AIERREC I SRAINELEE .
L BE# WL 0] @1 | Mz [SRicsmva| DR SRS Eanam)

a4 n=8§ a=6 | n-12 a=7 Tl B | Ovsl [ Ove2 | Ovad | 1vs2 [ 1ved | 2vd

2.5kg D g g g:g ‘::: 1.82 ns. ns. [ ns. | ns. | ns. | ns. | ns
—— 038 067 | 217 | 386 = . -

0%k | §p 074 121 | 217 297 491 il B - =
o 213 250 | 508 729 o R i

758 I“g¢p 173 226 | 207 214 - e e ne
sy 33 a3 | 675 271 e v | o -

85z | sp 264 225 | 238 1.70 882 s s e
, — 350 567 | 738 925 e T = p

100k | op 256 281 | 208 L1 128 i i ne

ns : AL L *p<0.05 **:p<0.01 ***:p<0.001

#F 4 EmA BT AEFEMREOEMIGES IS A EMFHC LA E R AN OWBRE P IFATZIER AT — /A

-?S.Eﬁiﬁ
JEE AL S WL (mamm)
n-8 FIfL__ Ay Ovsl | Ovs2 | Ovs3 [ 1vs2 | 1vs3 | 2vs3
::: 482 - ns. |os | * |ns | * »
3‘88 - - e e LLd
203 14.64 ns ns.
7 sks - - 675 13 23 L) ns. -t LEl] - AL ns
i S.D. 151 1.52 1.64 244 )
mean 263 4.00 664 850 — ane | sam -
8.5kg sD. 220 1.67 206 177 14.21 ns. ns ns
mean 425 467 7.64 9.13 e .. a0 . s
10.0kg D 266 175 186 146 10.95 ns. ns

ns  AEEEL L *p<0.05 **:p<0.01 ***:p<0.00]

2 5 BN BT AIEFIEM B A OIE S E - A R o L5 E 0 A AT O BR# 3 iF 2 T FE M A T — /i
FE o T MR & S B A E L7 IE

L B TEM7e Lo B8vo1 | Shvei2 | JEm o3 AT £ W B (Eanmm
£ n=6 n=6 | n=7 n=14 Fffl_ Ay | Ovel | Ovs2 | Oved | 1vs2 | 1vsd | 2vi3
mean 4] 0 043 1.14
2.5kg SD. . o 113 156 212 . as ns. | ns [ ns. | ns | ns | ns
“mean_ 0.17 0.17 214 371 . . .
5.0kg SD. 5,40 0.40 L57 182 443 ns | ns ns. ns.
mean 183 233 443 643 = ot =
7Ske | gp 147 121 1.81 268 904 nE | BE e 5%
mean 383 3.50 7.00 7.71 e - - -
85ks | 5p 214 198 | 200 223 _ Bl e
mean 5.00 483 871 871 e #n | e | sew | s
100ke | ¢p 200 184 | 111 144 s i s

ns. : AREALL *p<0.05 **:p<0.0] ***:p<000]

£ 6. BNIEA |31 HHEFIE R R A DI SR EE R (2 2 7o FER FH T LDl B O PR 3 5 ik AT B S A — Al

i e T T A 1 T sRIR

f1 4] =7 =6 =7 =13 Fif g | ovsl | Ove2 [ Ovs3 | 1vs2 | 1vs3 | 2vs3
2.5kg :‘;ﬂ g 3;: g g:: 239 ns. ns | ns. | ns | ns | ns | ns
5.0kg :;n;n g;: g:g T;‘; ;:: 5.54 = ns. | ns | ** | ns | * | ns
rove | Sl i3 |y | aus | w128 v fas|cejerac| e jae
PP T I O B e e M e R M

ns : AEEL L *p<0.05 **:p<0.01 ***:p<0.00]

# 7B OF ERRE LT SR ED ORI L 7oA REF LML OE M A RO AR

o e W LA S DFENE O H R a
wmE EE 38 £ 7 5 e L 0

£ | (%) A (%) % (%)
- | BEH 3 00 § 0 0 _ 33 100
REENRE AR Y & 33 100 0 0 33 100
25k MEM | 33 100 | 0 0 33 100
: 33 100 0 0 33 100
sOke e | 33 100 0 0 33 100
) A4 th % 33 100 0 0 13 100
It B i 3 100 [ 0 33 100
ERHRE | 73k A8 ith 7% 33 100 0 0 33 100
85ke EEW | 1B 394 20 60.6 33 100
: A8 B i 13 394 20 606 13 100
0ok | EEB | 13 394 20 606 33 100
BB RY 13 394 20 60.6 33 100
fhiziEf & bR LR

—=137-



AR—VRBERGEFHR $165-B3S 2015438

[#%]

a1 TR, MEROEMH LAERS ~DIEADBE S
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2RI 0.1% K BETH EL25AV B (r = 0.729~0.807)
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b, JEHRATT 2.5 kg & 5.0 kg (EFEIA FRASGE - b Fi30IE
FRMEAICTR T ZENEELL, (T 8.5 kg & 10.0 kg ITEHA A
AR R BB LA DR AE A UAEBYEN S BEE 2
HD, T, AFROEMFHZ LS 5 fEOER /RO
PR 7S kg B EmAHC XA EERECATEL TR EL
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0.729~0.807 (p < 0.001) D\ FHBEBIR A 3D LI,

2, EFIEHRAEOERBIELFEHRAEICISEMAY
—IVRLO 53T HT OFRERIL, RO OB AN 25 ke
LISME R RF O TORAFICHBVT 5% ~0.1%KHETH
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A questionnaire survey on athletic injuries of high school Judo players

Nobuaki JINNAIY, Keisaku KIMURA?, Yukihiro YOSHIDA?, Michiko UWAMI” | Akiko IZUMI",
Naoto GYODAY, Takemasa OKAMOTO", Naomi IWAI®

Meiji University of Integrative Medicine

1) School of Health Science and Medical Care,

2) School of Acupuncture and Moxibustion,3) Department of Surgery (President)

Abstract

The purpose of this study was to survey athletic injury of 124 Judo players in high schools, and we obtained the following

results.

(1) The regions of pain occured in Judo players were the knee (24.8%), the lower back (14.1%), the shoulder (12.1%) and the elbow

(10.1%).

(2) Twenty three of the 124 players having pain were treated. The knee was the most common region. Medical institutions where
players had been treated were orthopedic clinic (52.2%) and hospital and/or clinic (47.8%).

(3) Eighty nine of the 124 players had treatments because of athletic injury. The elbow was the most common region.

(4) Ninety two of the 124 players had primary treatments. In the primary treatments for athletic injury, icing was the most common

treatments (38.7%).

5) Thirty six players of the 109 players (33%) were suspected to have heat illness. The degrees of heat illness were classified into
irty six play play

the class I or the class II, and none in the classIl.

Erom these results, it is necessary for us to teach players and their supervisors knowledge of sports medicine for prevention of
athlete injury. If we teach them about prevention of heat illness, the Judo players could prevent heat illness. (J.Sport Sci. Osteo.

Thera.16(3):141-147,March,2015)

Keywords: 7> % —F#i#( Questionnaire survey ), Fifi( Judo), A4 —Y#{f(Athletic injury), ##/E(high school

students), #fE(Heat illness)
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FAEHD) TEL MR ILH G 7 | SPSSver, 17 (IBM
fEBDE RV VCITV  SME A &SRB B OB I Peason @
22RIE (3X2) 2T T A ADMEMRENE 5% Rl L LI
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1. WA OO (4 2)

MEOKEMHD I LRI LILRFEIT 124 A9 9 4
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BEER 21 A (14.1%) JABIES 18 41 (12.1%) KB4 15 £
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ERAEIIOVT 124 A9 23 4 (18.5%) 235 LEIE
L, [720  DEE BT 101 4 (81.5%) Tihol=. ZFHEEMIIL,
TEBAEG 25t 2< 11 4 (47.8%) THY, %RV THEHS 6 4
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AR EEIE LR 1 £EEETHY M0 22 £ O
GRS S LA Chole. [bD | LRIELE
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A4 R
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4 (38.7%) LB E BED 48 4 (32.7%) , LS 38
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H9ERSETHSD 1 L 18 44 (16.5%) ,F4ETHS I FEE 18 LSy o, TOESITERERH BT E A T T BIE
4 (16.5%) , HE TH 2 M EIREDHI2h -7z,

WEIR—IIELIBARDLE DL, BRISATOIMER
A3 SV MBI AR E X B AT IZRAL TiZ, BEBYMER

|’ 2. AMBOBHLEEERE 82 ) LIEIF LI 89 4 DORFEBOL. S 54 &5 Feb B (REmIEH)

54 S HeBE R
LA T =i
IBET B =33 5] 7 g EEb R
() b
FEMn=1) 1 0 0 0 1 0 (1 0
g EB(n=5) 0 1 3 0 0 3 2 0
i n=12) 8 0 2 1 1 7 4 1
S (n=4) 4 = - - - 1 3 0
JH BAi(n=13) 1 3 8 0 1 9 4 0
i+ BA & (n=19) 7 1 10 0 1 13 6 0
FBE#i(n=15) 3 0 12 0 0 10 5 0
FHREB(n=5) 2 1 2 0 0 3 2 0
HEREHi(n=13) 0 0 12 0 1 5 7 1
EREI(n=16) 7 0 8 0 1 9 7 0
R #(n=10) 2 3 1 0 1 8 1 1
ZOfh(n=9) 2 0 1 2 1 7 2 0
wt 37 9 65 3 83 75 44 3
& 3. FMEA LS HEHREE F A IR BMLE DN F 5. B PIESEE L TAER
o AR B RS HE (%) FEHIER %)
=ik BB e FAY 57(38.7) FPAE | 18(16.5)
M 15 22 [ E 48(32.7) it 18(16.5)
BEF 5 4 frg i 3 38(25.9) m 0(0)
e PR RH R AR (8™ 55 17 FOfth 42.7) HER L 73(67)
ot 75 43 (HEEEHY) Fig 109(100)

X42)=13.83 P<0.01

R AR e, AEh, TTROFHRAE S

bR ABEET.

- 144 -



2R—VEBESEFHR $16E - E3IS 2015638

MBELEL, WOTERTH-T-. ORI, T8 958
ELTE R LU Chodz. £, PR - B O KF 0L
RIESI TOMBREMF ISR D B0, 12 5 THL IR - 8
122600 TS B THUE, B BE B ER OB BB I BV IR
EENTHLY, ZOolEWE F T FOEFESHL TS0
kBLEZ LIS B OIBIEIC I\ TR i O & B
EWMOSEALL TRITECCHBELRL ICERT5ILAE
ZEND MO LV R ITHFOS S %255, LIH
FEETLHEREEHUER(EENIZAR =Y THEY, &
RO EE B2 B VB THL N —VORIERY
BTN TWEN IMEREEZVDIZL TR S05)3 5 OB
BTH5ATHET, il ORMTHE LA g b — = R
RG AN == Y OBREERI AN — =7 A=
2a—%{ToCVBRE,BEOIF7LHVAMEREE T T
B —= e BEL Y Ama— KR AND LR BE
ThirEbini.

T —rRA ORI EROTETIT T0%LL LA
M5 LEIE LD, EEICEIRLTVASHEL,20% L FEHE
WTE Tl o IR E L TG 2V O ERIE THY,
SRS A RRERY Thole . M DHILE- 20—
AL FHEE AT ETHROBNRHDI5 2B DT
BMLTODIERFALND EMAH> THOR WM T 5K
THRVEE B LT E R BT TSR EO/ME TIL, 2 ML
RWATREME A D RISV T R e - BB &b 1T
IEIERICHE CTho RS T2 KFEDAR ViR
FITBIT BT —NRE TR B E OB KT B
WaBEAs 38% Thch &<, IRV THeRR 32%,.7V=v2-ElR
21% ThoTot EL TVA O, B LI, LS F,
E R B BT A3 <, 41.0% TholeDICH L B/ beix
28.0% Tho =l Wil L, KA, I A TidMbeic it
THRENEIBEMEL TS P —F PRETILER
Fedsieb £< 41.9% RV THIBE 22.6% TH-T.ZOTEMD
A IR - KA R - BB N T A L5 A
DEAEEL LT TG U TEF L BIRLTWST
ENEZ N LU R OB AR IOV T ERAT
STUWRNZD S HEBI, 2 EDRRIT OV THRET
HUBERHLLE Z LN

B OBEER BIZBL TR RERA TIX 71.8% Thh,

RERL

BRESEOMERERICESTHVEES THDH.AH T,
W RRELACEITCPRAORERLE VOB ES
HAEN. I R VO BRI LS IR A ohD. &
KROBAHN THLE, B CIEERAEL S, niTi Y
BB AN A /OOWE TITRLEM COREF T ek
SREREL R ITE b DM 45% THATILEREL TS .
RS B A IR A B B RS 2 E THES Mimic A
AR RETHILHEE YN THS. BITEOE
fECIEE 2R - BET2WE AR I0, ML T EE
WY AL TCRIALE X LI F o I B, B 0,
FIFORBENRE N FORBILMFICHESATLECLST
FBIAHATREME DS B B 1 BE I 2 koL THIRL
WM TREBSER L AR DA TR BAE O SME O R A ST @b -
F PRLICEDEFETHESH OMMEERETOHBELT,
BiTEETOROFLSFTIERBRERF B RRDEER S,
MY FLRHME TAERENZVEREL TS Y. /Y
FTIRFAVEBRITREOISICEEZMTLBCHEFLA 5O
BN ek ASHz L it B oo it R & A LA L A R R & 4R
ENTVD.F O SEE2 AR R IZr 5851,
DI —=rTETH2Y M8 A= — 2B ETILEEND
DHERD I S TR & M8 OBHEME I AL TR & =R -
e & BELAS Z Eh R ER AR AR (851, B e d OB HEAS 2
LD L LR TR ROZRAZ VLN
SRR I T B 1 Bl A% I B AL [ LA S (i B D B
BLTUIMHES R EMOZWERESLETH), o
REMEE RO H &I, BT RS AE LS L ERE -
e ~DEREBEHRBILNRE 2 L. —F, BER R
T BEEROZTRENHOS, RSSO EER T
FHEOEMN P LERBELHY ERREZIRTIERER
FEOZZEMMETLTHEITBAOENEE T 2/MEHH
S, REEEMIEE A ENOWMEMD IR E
B CHhHE B, BRI Tk B, F B9, i+ B &, 758
I TOZTHENEREETHEV D BEREHIBEL T, PRE
B% - SRBE OO WE LA AV LD BIE O AEE T, B HF B
BG4 A RG22 E B S A R I AN TE RS L 28
ICARBTEMBL S O BAE B LA FBR IR E B ERT - R
b COS BBIRABME T A TREMNE L bh .
WARPEDZFI OV TIL AR R TR F D20

—145-



AR—VEEREFVRE $168 -$3S 016438

DY, B e B A R L T B MRS < B0, iR O Fafi
EZHMENHLIICEBAD, L L @R OZ RN
VIZETOWTSE AETAIEBMES B bRk,
SRR I DWW T B D F ikE To T D LD EIE A
0% ETHN, FOPCHT AL E T TR T
40% THhoTo B E O A a6 0 B IEIE THY,
LT AL ISR O a2 i/ D BRIZINA DTz i
TTONETHD. DT SMEOI BILEDEATHS RICE
B DWW TP A IR T BN B 5, E e,
TAV A YRR T =TGR LA OMEE 37T ThiTx
DL L CRLEDHD.
BPEOR A SILEERIMER 2 HY EUTRE

DRI FRHEE OV THKRES FOREMHESE
LY 12 s B EORE A TR Vb — T =A%
B AR — B B S T0D W BNAR—Y CILLAI
W, ARy fR— b SR — LA Ll A R I ST
HREAEMHE, BAEE THAZ LB IERR DA s
JEARAET DAL S. AR AR TH, B EDER L
[ 23 JUMT L 72 91 E2A0 30% Tdvo o, RAEEE S IR TSR |
B IS ALORELAY C, BEFA THHM EOIEREZE
L=l i daof=. Lol ZEEIZB A PIE Tl S Tl
BELHDHILHOIPEITH VDML T e MHZ L
REETHLBRNOZR— 2 0 R o 308 T,

|43 R ORI A L B 2 L, AR — UV UR A b LT B EARE
EE T HROKSHRPIPEFICKETHEIAFE
AR L7 £ SRE T T O AEFE A I3 2 S HPNCH ST
LD, 777 TEEY ORI I HLERN W B T TIRISEh R
& FSCENOERRELEX DUEFHD.

V.G

AW TR, A ORBENR 124 ARSI/ EHIcpE
TE7 A — NRABEET 1. £ O R, B EOSMETRM
iAot 2 BRI TR ARL 20 o ERE A TDA
Baoxf U CTEHREMENI LD L IHE OB O WS IMED
REDRRE LRI LAEZ LN LU AME T S &
EAAERZELHECHY P —=2 7 I LASME DTS S8
IZHH T B B A S L — =7 LIS BULE 2 EE T
B HELEEL O KDL ERHDLE L £ B i

SE=E 3%

it /3 OFEBENEBRL BN CLRELTWAHTEE
PEddn B ehn B PR IC BT A ks B A CRES T
EZ MR T TPL TV SR E ThHAL b
i,

1A 3Tk

) BAREFHSAR—VREEAQS (2012): HALFTH
BAR—YRFRERER, VR 23 FE AARETFHS AR
—VIE-BEHAREL B RIZBTAAR -V EY—
FAAT LAOBE— T 2 @i — 4-59

2)  EAEFHHHE(2012) TRk 24 4R EERTAEITHOE S0 O3k 3
EEREBILRE) DB, B 6 RBABE~ I —CRTHRIE- 1T
0+ E@d I N K IERE OIS

3) HMTER,FEEX AR fLRE BESA8 I
5 (1999) Barh4E (R EAREE) 1 ~ TN EES DR E B P RS
SROMARR B, BRESE 230 1119-1123

4) B (1998) ED) ETE T OTEY 7B+ 5 E
HFFEHR T (P4 IR A D RR — VIR RN B4 5 i A 9
HEE)

5) EEFIRE M ek, AR B A]L R K A E R K
H W, AR E] (1995) 3238 B F O EF i3 50 - 75w
PIE - ML - FE R AR LD SR o - R 4
3,23-28

6) fRtH —75, A KFE EERLE,SH®ITH BT
(2011) RFAR—VEFICBITDHAR—VIME - FEEOBIR
LR, BARKFHERFIIFMLE 4:127-132

N HEEE ERNEE KR W F)IKM, I 1,
=Mk, flEEdh, SIRWEE, $hokEal, MEdz
(2013) MRIIZ X0 T RIEEIT L fo sl R WAREHE 73 MEAE D 3E E
BUE WA RHE SRS 6(1):19-22

8)  Sairyo,K.,Katoh 8., Sasa T., Yasui N., Vijay K.G.,
Sasidhar V., Masuda A., BEng A, B., Nabil E.(2005) Athletes
with unilateral spondylolysis are at risk of stress fracture at the
contrateral pedicle and pars Interarticularis,The American
Journal of Sports Medicine.33:,583-590

9) FREA.AH 8. 3845 2199 KEETF
DR BEFI ST, R FERAR—Y R ML 3:79-82
10) P45 (2012) - A D EhiRREEH A WL 24 28 A



2R—VEBESEFHR $16E - E3IS 2015638

MBELEL, WOTERTH-T-. ORI, T8 958
ELTE R LU Chodz. £, PR - B O KF 0L
RIESI TOMBREMF ISR D B0, 12 5 THL IR - 8
122600 TS B THUE, B BE B ER OB BB I BV IR
EENTHLY, ZOolEWE F T FOEFESHL TS0
kBLEZ LIS B OIBIEIC I\ TR i O & B
EWMOSEALL TRITECCHBELRL ICERT5ILAE
ZEND MO LV R ITHFOS S %255, LIH
FEETLHEREEHUER(EENIZAR =Y THEY, &
RO EE B2 B VB THL N —VORIERY
BTN TWEN IMEREEZVDIZL TR S05)3 5 OB
BTH5ATHET, il ORMTHE LA g b — = R
RG AN == Y OBREERI AN — =7 A=
2a—%{ToCVBRE,BEOIF7LHVAMEREE T T
B —= e BEL Y Ama— KR AND LR BE
ThirEbini.

T —rRA ORI EROTETIT T0%LL LA
M5 LEIE LD, EEICEIRLTVASHEL,20% L FEHE
WTE Tl o IR E L TG 2V O ERIE THY,
SRS A RRERY Thole . M DHILE- 20—
AL FHEE AT ETHROBNRHDI5 2B DT
BMLTODIERFALND EMAH> THOR WM T 5K
THRVEE B LT E R BT TSR EO/ME TIL, 2 ML
RWATREME A D RISV T R e - BB &b 1T
IEIERICHE CTho RS T2 KFEDAR ViR
FITBIT BT —NRE TR B E OB KT B
WaBEAs 38% Thch &<, IRV THeRR 32%,.7V=v2-ElR
21% ThoTot EL TVA O, B LI, LS F,
E R B BT A3 <, 41.0% TholeDICH L B/ beix
28.0% Tho =l Wil L, KA, I A TidMbeic it
THRENEIBEMEL TS P —F PRETILER
Fedsieb £< 41.9% RV THIBE 22.6% TH-T.ZOTEMD
A IR - KA R - BB N T A L5 A
DEAEEL LT TG U TEF L BIRLTWST
ENEZ N LU R OB AR IOV T ERAT
STUWRNZD S HEBI, 2 EDRRIT OV THRET
HUBERHLLE Z LN

B OBEER BIZBL TR RERA TIX 71.8% Thh,

RERL

BRESEOMERERICESTHVEES THDH.AH T,
W RRELACEITCPRAORERLE VOB ES
HAEN. I R VO BRI LS IR A ohD. &
KROBAHN THLE, B CIEERAEL S, niTi Y
BB AN A /OOWE TITRLEM COREF T ek
SREREL R ITE b DM 45% THATILEREL TS .
RS B A IR A B B RS 2 E THES Mimic A
AR RETHILHEE YN THS. BITEOE
fECIEE 2R - BET2WE AR I0, ML T EE
WY AL TCRIALE X LI F o I B, B 0,
FIFORBENRE N FORBILMFICHESATLECLST
FBIAHATREME DS B B 1 BE I 2 koL THIRL
WM TREBSER L AR DA TR BAE O SME O R A ST @b -
F PRLICEDEFETHESH OMMEERETOHBELT,
BiTEETOROFLSFTIERBRERF B RRDEER S,
MY FLRHME TAERENZVEREL TS Y. /Y
FTIRFAVEBRITREOISICEEZMTLBCHEFLA 5O
BN ek ASHz L it B oo it R & A LA L A R R & 4R
ENTVD.F O SEE2 AR R IZr 5851,
DI —=rTETH2Y M8 A= — 2B ETILEEND
DHERD I S TR & M8 OBHEME I AL TR & =R -
e & BELAS Z Eh R ER AR AR (851, B e d OB HEAS 2
LD L LR TR ROZRAZ VLN
SRR I T B 1 Bl A% I B AL [ LA S (i B D B
BLTUIMHES R EMOZWERESLETH), o
REMEE RO H &I, BT RS AE LS L ERE -
e ~DEREBEHRBILNRE 2 L. —F, BER R
T BEEROZTRENHOS, RSSO EER T
FHEOEMN P LERBELHY ERREZIRTIERER
FEOZZEMMETLTHEITBAOENEE T 2/MEHH
S, REEEMIEE A ENOWMEMD IR E
B CHhHE B, BRI Tk B, F B9, i+ B &, 758
I TOZTHENEREETHEV D BEREHIBEL T, PRE
B% - SRBE OO WE LA AV LD BIE O AEE T, B HF B
BG4 A RG22 E B S A R I AN TE RS L 28
ICARBTEMBL S O BAE B LA FBR IR E B ERT - R
b COS BBIRABME T A TREMNE L bh .
WARPEDZFI OV TIL AR R TR F D20

—145-






AR—VBEIREFHR $16%-BL3S 20154373 JRERIL

B R UIRRDS T o M EME I T TR BIZ O T
In vitro EBRIZED AT 47 R AED 53T B O JE RE O ARk = HIAT 78

PEN— !, wEEESC . W R | R mEEA
' RBRAE K AR — Y EFHRTEE

Effect of the denervation on muscle atrophy in rats
-Histological study of the muscle perimysium and calculation of stiffness value in vitro —

Koichi Sagawa', Sadafumi Takise', Toshikazu Kawakami', Junpei Furukawa' and Shuto Okuda'
'Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract

In the present study, we created a model of rats using the denervation, and conducted a histological study on the effects of
muscle atrophy by the denervation on the strength of muscle tissue and the perimysium. A total of 32 male Sprague-Dawley
rats were divided into control (n=8), denervation (n=8), running exercise (n=8), and jumping exercise (n=8) groups, and an
experiment was conducted for four weeks from 5 to 8 weeks ages.

Following the conclusion of the experiment, the rupture value of tissues in the soleus muscle and Achilles tendon was meas-
ured and the stiffness value was calculated. For muscle tissue, frozen sections were prepared and the following were conducit-
ed - Nicotinamide adenine dinucleotide tetrazolium reductase (NADH-TR) staining, Elastica van gieson staining ,and immuno-
histochemical staining using fibroblast growth factor (FGF) and collagen type I (Col-I). In addition, the muscle fibers and per-
imysium were observed using scanning electron microscope (SEM). The following results were obtained.

1. The stiffness value of the soleus muscle and Achilles tendon was significantly lower (p<0.01) in the denervation group
compared to running exercise and jumping exercise group.

2. Comparison of the proportions of muscle fiber composition based on NADH-TR staining showed that the proportion of FT
(fast twitch) fibers increased 2.9% in the running exercise group compared to controls and 4.7% in the jumping exercise
compared to the control group.

3. The results of immunohistochemical staining using FGF and Col-I showed reactions in the perimysium in the control,
running, jumping exercise groups. On the other hand, a weak reaction was observed for FGF and Col-1 in the perimysium
in the denervation group.

These results indicate that in muscle tissue, Col-I and elastin are important for maintaining muscle stiffness and flexibility of
muscle tissue. Muscle atrophy by the denervation was thought to affect the compositions of Col-I and elastin in muscle tissue
and thereby decrease the rupture value and strength of muscle tissue. (J.Sport Sci. Osteo. Thera.16(3): 149-159,March,2015)

Key Words : rat(7 » b). perimysium (fi5/#}#) . scanning electron microscope(E #5 #1-¥AHMEL)
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Effect of the denervation on muscle atrophy in rats
-Histological study of the muscle perimysium and calculation of stiffness value in vitro —

Koichi Sagawa', Sadafumi Takise', Toshikazu Kawakami', Junpei Furukawa' and Shuto Okuda'
'Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract

In the present study, we created a model of rats using the denervation, and conducted a histological study on the effects of
muscle atrophy by the denervation on the strength of muscle tissue and the perimysium. A total of 32 male Sprague-Dawley
rats were divided into control (n=8), denervation (n=8), running exercise (n=8), and jumping exercise (n=8) groups, and an
experiment was conducted for four weeks from 5 to 8 weeks ages.

Following the conclusion of the experiment, the rupture value of tissues in the soleus muscle and Achilles tendon was meas-
ured and the stiffness value was calculated. For muscle tissue, frozen sections were prepared and the following were conducit-
ed - Nicotinamide adenine dinucleotide tetrazolium reductase (NADH-TR) staining, Elastica van gieson staining ,and immuno-
histochemical staining using fibroblast growth factor (FGF) and collagen type I (Col-I). In addition, the muscle fibers and per-
imysium were observed using scanning electron microscope (SEM). The following results were obtained.

1. The stiffness value of the soleus muscle and Achilles tendon was significantly lower (p<0.01) in the denervation group
compared to running exercise and jumping exercise group.

2. Comparison of the proportions of muscle fiber composition based on NADH-TR staining showed that the proportion of FT
(fast twitch) fibers increased 2.9% in the running exercise group compared to controls and 4.7% in the jumping exercise
compared to the control group.

3. The results of immunohistochemical staining using FGF and Col-I showed reactions in the perimysium in the control,
running, jumping exercise groups. On the other hand, a weak reaction was observed for FGF and Col-1 in the perimysium
in the denervation group.

These results indicate that in muscle tissue, Col-I and elastin are important for maintaining muscle stiffness and flexibility of
muscle tissue. Muscle atrophy by the denervation was thought to affect the compositions of Col-I and elastin in muscle tissue
and thereby decrease the rupture value and strength of muscle tissue. (J.Sport Sci. Osteo. Thera.16(3): 149-159,March,2015)

Key Words : rat(7 » b). perimysium (fi5/#}#) . scanning electron microscope(E #5 #1-¥AHMEL)
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Traumatic fracture of the first costal cartilage sustained in judo

Shiro Nawa, M.S.

Department of judo Seifuku and Health Sciences Faculty of Health Promotional Sciences,
Tokoha University

Keywords: Judo, Fractures of the first costal rib, Traumatic fracture

Introduction

Fractures of the ribs and costal cartilage are often
encountered in clinical settings. These fractures occur
most frequently in the fourth to eighth nbs, accounting for
6—20% of all fractures. ! Conversely, fractures of the first
rib are extremely rare, accounting for only 0.5-5% of all
rib fractures®? The mechanism of such fractures
originates from stress, and all cases are considered
non-traumatic with none reportedly due to direct force. = *

Interestingly, Richardson et al * and Sakellaridis et al *
reported on cases of traumatic first rib fractures. However,
a literature review revealed no reports where judo was the
mechanism of injury. The present study reports on a case
of a traumatic fracture of the first costal cartilage
sustained in judo.

Case report

Consent for publication was obtained from the patient. A
20-year-old male presented with a chief complaint of left
shoulder joint pain. He had no notable medical or family
history. During judo practice, the subject was thrown to
the ground by a one-arm shoulder throw. His left shoulder
landed onto the mat, and he experienced subsequent pain.
He was examined by a bonesetter and an orthopedist, and
he underwent diagnostic radiographic imaging. He had
swelling and limited range of motion of the left shoulder
joint and marked pain during movement. Additionally,
marked tenderness was observed in the first costal
cartilage (Figure 1). Since the Wright and Morley tests
were negative, thoracic outlet syndrome was not indicated.
His biceps, triceps, and brachioradialis reflexes were
normal, and the Hoffman’s reflex test was negative. Mild
dyvspnea was observed.

Figure 1! Left first costal cartilage with marked
tenderness in the left first costal cartilage. The patient
provided consent to publish all images

Initial radiographs showed no fracture lines in the first
rib (Figure 2). However, the subject was diagnosed with a
fracture of the first costal cartilage because of marked
tenderness in the first costal cartilage. The treatment
consisted of external fixation, and the patient was
instructed to rest and refrain from exercise (Figure 3). To
confirm callus formation at the fracture site, a radiograph
was taken at 4 weeks: however, callus formation could not
be confirmed. The external fixation was removed, and he
was permitted to engage in mild exercise, At 6 weeks,
tenderness in the first costal cartilage had disappeared,
and treatment was discontinued. The patient was

considered to have recovered completely.

Di ;

Fractures of the first costal cartilage are extremely rare.
The position of the first costal cartilage is relatively
deep—the clavicle is located anteriorly and the scapula
posteriorly. Thus, it 1s protected by the shoulder girdle
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muscles and is shorter and wider than the other costal
cartilages. Additionally, the first costal cartilage runs
nearly along the horizontal plane of the body, making it
resistant to external forces from the mediolateral and
anteroposterior directions. % ©

Figure 2: Radiograph at initial examination showing
no fracture lines in the left first nb.

Figure 3' External fixation of the fracture of the
left first costal cartilage. The chest is treated with
a chest band, and the area around the left clavicle
and first rib are treated with Kinesio tape.

Almost all reports on fractures of the first costal
cartilage are stress fractures or are muscle related. This
cartilage has an anatomically vulnerable site with a
groove through which the subclavian artery passes. 7.8
The scalenus anterior and scalenus medius muscles are

attached rostrally, while the serratus anterior,

FEAIER S

intercostales interni, and intercostales externi muscles are
attached caudally. These muscles move the first costal
cartilage up and down, % 79 However, a close examination
of the strong costoclavicular ligament, which connects the
clavicle and first rib, shows that force applied to the
clavicle is transmitted directly to the first rib through the
costoclavicular ligament. Thus, a strong traction applied
to the center of the rib results in fracture, ' " and
repeated force can result in stress fractures.

I believe that the traumatic fracture of the first costal
cartilage in the present case was due in part to the angle
of the upper limb when the patient’s shoulder landed on
the mat. The upper limb was adducted, and the external
force was directly transmitted to the clavicle, which
resulted in a clavicle fracture. Conversely, when the
shoulder lands on a mat with the upper limb flexed, the
scapula rotated upward, and the clavicle elevated, a
relatively small external force is applied to the clavicle:
thus, fracture does not occur. Therefore, it is inferred that
fracture of the first rib and costal cartilage occurs because
of the first rib being unable to avoid external force due to
its fixation by the sternum and thoracic vertebrae.

Fractures of the first rib are caused by various sports
and exercises {e.g., golf, baseball, rugby, volleyball, tennis,
hadminton, boating, weightlifting, kendo, and pull-ups). '
6,7,6-11

Muto et al 2reported that the most common fracture site
is the center of the first rib followed by the vicinity of the
groove for the subclavian artery, the scalene tubercle, and
the posterior are of the scalene tubercle. Alternatively,
Shinoda et al ? reported that almost all sports-related
fractures occurred in the scalene tubercle in the center of
the first rib and in the groove for the subclavian artery.
The fact that there are differences in fracture sites based
on whether the fracture is sports-related is important
when considering the mechanism of injury.

In regard to treatment for typical rib fractures, patients
are instructed to rest for 3-4 weeks following their injury. =
3However, overlooking fractures of the first rib and costal
cartilage or patient noncompliance can easily result in
delayed union or nonunion. External fixation using a chest
band is preferred, because elevating the clavicle during
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upper limb movement applies force to the first rib through
the costoclavicular ligament. In addition, bandages are a
reported external fixation method that can be applied not
only horizontally but also perpendicularly. 2
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