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AT 5 — e HE R AT BRI L, S IAL i SLERI, WAREET NS LEZONL !
T | e | PRI, 751 L EEE PR
=~ — Z2A =1 -
= 3|5 © FLEENIA, PR ENG, Bl R
P e B ] o S VX B0 %6 AT AE B 1 4 H LAPIIC B LY, Thiltisrdl) 07) WBC X100 ul) 154
prenys E— 2 MRS R R S EEREHEE. RN i L o
] <2 Wi =AY 2 % Pk 72 B = ; i _ i /1) 8 ) 3¢
ARV S 2MEE | Aok B2 ;fﬁﬁjjifﬁm RIS TSI | con 55 2001 0525547 CEIRIET B = L BB A, TN PR ST = —— e
) LB oS, A S i, BEs 2 X idkk ALP(IU/) 620]  Pl(x10" ul) 27.9
. | A ER KA E P15 B 7 {, R b RS 2 D SRR A 2 e CPK (1U/1) 208 Baso (%) 0.2
oA A = S % o ‘ 71. . X
BRIHHEISEIE L ITHL 5 ) SULOCK o e Vol7L Nol - 202203521 W7l BB R TS, LDHQUA| 241 Bosino(9)] 04
- g g = oo RERE e A TP(g/dl) 76 Neutro (%) 90.3
B PEO R A O SHHBH PTI muu:%t#miﬁfrﬁm%ﬁﬁﬁjL' g AT 63 L:.-:;m:zf%) 65
SOV SRR | BHRERRR | 5 A T 4 A S S BEEIE | Vol71. Nol 20220337 S e e BUN(mg/d)| 126 Mono(9)| 26
13 5,641 72261 DTHET 5. Cr(mg/dl) 067
E A Na(mEq/1) 139 APTT (#) 452
BE 161 BN Cl(mEg/1) 105 PT(#) 139
EE?;E : L‘Eh%liéfn‘ K({mEq/1) 43 PT-INR 1.01
r .o e 2 L R GU(IIlg"dﬂ 103
BEAERE - Wi (e L, 14D EZFEMELRL).
RIRHE - FFacF Bz L. CRP (mg/dl) 01
IR : 20194 4 J1 1), Btk X ) o LB
TR AR %%, BT R TN : A A 70T
BROWIAZ B, IR B OB R H 45 AR room i)
PH 7458 HBs i 23]
pO2(mmHg) 916 HCV Hifk ke
20214F 2 H26 H %+ 20214 3 H13H$RH pCO2(mmHg) 321 TPHA Fatt:
CHIT I B e T ) HCO3(mM/1) 224 RPR Btk
T893-0023 MER i 4 & 5T 27 — 22 BE (mEq/1) 06
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Fig. 1 BEERERZCT : a  EUARAHAS M T & B

I BE R R TR 705 A ok & (ot o I g A e B R A

A3 & SMA rotation sign % a7z, FIED : FESHEIEEGIIR (SMA), JBEED: LG
IR (SMV), b WEIRAIBEETIA. whirlpool sign &7 72, ¢  IMAFFFREREMI{% & B, k1
BB IR (F12280) D A Z o5 % BEERTEl D 12180° [fE L T A, LEHEMBESIR (H

KHR) IEEPTHRELTWAY, MEEELIz

AR X Tz,

Fig. 2 PR : a LA, b HEEES @ LESERICEES (REH) 2o, BE
DERARIGE L, BEEZRO -7 BFE (ALHE) E EESBIEPRICRED . 8RBT eE
O/NBEEZAE LT (BRI, HEEESIcEACOBRERSDL. BHEH: B

e R B,

SRPERFIRGE | BGlkiE. S E173cm. KHE68kg. 4
im37.1C. M/E134/80mmHg. WRI88IE] / 4. I o]
#aelnl /4. BEFEALFIBEIY% (room air). BEERHT R
Tk LR RO L LR ZRO 50K T, B
RN RO 2o 7z

MRECERERR © AEkS L OiFhEko LA %

BB UM, AL REMEIIED L o7: (Table 1).

EERERZCT : SMV rotation sign (Fig. la)? &
whirlpool sign (Fig. 1b)® %88 7=, LB HEIBEBIIR 1%
BHTENATOREHE L TBST/BIEERR
BB el o izhs, LN HBEBIR O 5 80%180° Rk
A mICEEEL TWw (Fig. le). 612, HEED
ik % 57z,
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Table 2 FLEEREKZRBHFIR#MIS, BRGREEOERS

b T i 3% i A

ki 23 i  ghenge
W | PR Tt DI Firik
L 1991 B | E#EeHH Al L Ladd F#7

2#H e < e o 7o LRG RIBEEYIRAE S o> 4K
(#3E) E=ali 10
EH® | 2004 | BR non-rotation =
18 A H B o 7o BRI AR AL SR O K
(1F5E) i N, 4
AW 2017 Bt 40587 B L TR

) 2021 Uik 161% non-rotation

$e< % o 7 BB IRLIRAE A OBk
LR

DXy, Al EheE A o 2o RS &
L7z, LEGEESIIR L& Tian T z%Eiiid LT
BOT/MBICERARBIIED o 7oh, ERREE
Bk D 43K A3180° BURERH Il LT h, 25612
AR OB KL RO 2 OBILO W RENEE T ETE
3, AN T L7

FMEAR AR A% E Aok ERD, il
BEMIK E B L7z, S oislind o 70 W sk
Aol (Fig 2). BHESEEETEIT —F 27
A=A T, IO EE & K L TR
WZBAT L2, BRI OR RS O 720 115 EIBE IR L 5 A
Pl BoTBY, BAETHEEL R Wb #riro
CTHEY, BEEEFHMIZ180° A AidElx L Tw /e,
Treitz @af 3K I N, 26T fHiEBEE8A T
Ll C R A W 2B s F (Ladd's ligament)
LR ENTWid o7z, EERIBEIIRAEE L+ 55
KTEEHHLBEOREIXET, BiEFR+Tsc
L, WEYRZ LTCFRE#T L.

MTER0 - WREEA Ly A2 60350, ®E
BRI & B O 7 AR INFR S TGS, Wi RS 199 1
BB E o7z

Z =
Wl R AR, B B TRIE  TORE
Dl & R - BIEBESOFEEDRFE T, TORAE,

BEOHERRIED ZWVIEFHNALV=T 2G| ERIT5%
BThsY, WAL KA 4 MTIEBEENOIERRC
EARICHFAET 225, ZORBERFMNICHT LT ERE
RS B R % il 0 BCRE AT B A11290°, BEAE108 8T X b e
PN S 180° [z L, & wt270° [l L CTIEH DM
BEEE 57, FEAMEL1E5000~20,000 A thA 12 1
AL EhTwna,

P RIS AE T B S A IR, DS R i LS
TREMBIET H T LD %L, F7REFD80% (il
a2, LA LU C R HE T 5 556 O BRRFEAR
RRET, SMRBEEmM, EEE E T LITHE
7z &, RPN E & L C R R s S
03, e B MA R TR SRR L S BRI A
B AFEIEDTIERI50% L |E STV BV,

T Il SN (IR 4 BB D B H, ARG
¥ir LT Wang Y0500 4. B BITEAN0° T4
ik L 7z nonrotation, 180° “C [n i 4342 11 L 72 malrota-
tion, s L 72 reversed rotation 3 & UF paraduode-
nal hernia® 4 212 LTwab. 612, HEYIE
HEHEOBRIIB TR ZRGE - BITRIDSHFAET S
Z EA#EE LT, Ononrotation®!, @incomplete ro-
tation %!, (3 incomplete fixation o 3 B2 5085 %
C &M L7z, Wnonrotation B 13 M54 A3 MEIEN 12
M S N BB ZE O NG L FEEDRT 5 Rhho G
Thb. WMBEITIX, Treitz@WiriZERSINT,
o+ iR E R R TR 3 2 Fw T s~ >
F (Ladd's ligament) b K S, L LITH
W\ ME D AR D IS A IR TR L,
B o THRBRERENE I LALVE SN EM,
72, FEWAT IR ISR L T viud BB REE)IR
FERARL By, B E AL S5, @incom-
plete rotation X IE % ®270° M§EAAERTH - 72
h, WHHRATH-HETHSH. @incomplete fixa-
tion BUZAHZIZIZIZIERICE I o TWAED, EEDT
UL ADRREELEETH D,

HERBl ORI R TIX, 13- 3 L7zLadd’s liga-
ment (25T, Treitz@HE B E-E T, 5L
FATRE B S REN A D IS L TwioT, @
nonrotation MIZHH S TR EZEZ b/ 61T, B
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MEOR A DD D ERRIEEIIRAEEDE C ko Tz
e BRELREILLKEREREZEZLAE. &
[ 54 F Tl R iEZ 5D L) Lt a2 -
7235, @Ik b@Ononrotation B TH-72Z LIZ X
hrEZ b,

85 1 i S5 0D R WO VML LR X MR A, LR AL
EIERA, TENALE SR, R R,
computed tomography (LLF, CT) Z&Mfrbih T
Wwah. FRIZ, CT T nEEREEOZE B & g
O, RMOFMLIHETHS. CTTRALGNS
R At R E LT, LRHIERIRASACK & (3o
i RIS 0 DR 22 0 L2 47 18 3~ 5 SMA rotation sign 231 &
NTWBY, EifEZE R L Twviud B EBE Sk O 7
[H % I ASHL b % < whirlpool pattern 2%H 5157,
HERFITIXZ O A b, SO E - 7.

GBI X3 5 Tl %L, LaddiZ X DS
NrzvpBahiE o bR, Ladd ligament DYJ#E, k< 7%
o 7z LG HEBRE O K EZ T H . BB E
BaEET A EICE ) IHREO TFHICANTH S &
OWEDH B, —HT, BMELITT-> THHIERITE
BaweETrHEYWEE L, BEBEIAZETDH L
EVW)EZHH—HITHS. ABRHITIE Ladd liga-
ment 3% <, BRI A % FHE L T 5 R BB IR
Rk Liglina ke L7z, LI MIBESh RS X1
SUKTELEHBLT, BERE X fTbEro 7.
W\ HRAE I A < IBAS IR I MG T3, TR IEY)
AL . BERECIRILEES K OIE 2o 7.
FLBEB KD L T AERI T, BRI /-1
I e M AR T, BAEUBRELELE L WIEMANS
WIIE - ZLBERE K & P o e BlE, AV =T ISBW T,
BB LS ozt SN TR, [
ShMEEE oM (JWIRT 1 19914E 2 H ~20214E 2 11, 4L
BERAK | b L <ix THLOMK], [hiEwiEs:] & L<
2 IR REE ) Tk, R R E P - 2B nlkz
WHEN 3B (&ilskidbRS) Tho7z. HEBIZSE
DI AP THEWRIZE - 2 Wi A - 72 (Table
2) 3119 SNl L C b LR R R B R oD Mo (3 AR
7o, VU YNERATER S A Z L CILEEE KA U
T ZBELTWAAYY  HERFIOCT TI I RB
R AstEh TH/ME L Twiz (Fig. 1e) A/hBoak
WARBIE %, MHORF CIBEBEKZELLZDLD
LEzZ b W LBUKAELEED &2 T 2 X
BIRSSHRED—BI e B L E X 75, CT Tilfias
MREL MG SR TWAON, T AR %

v, FLEEBKOZHICE - - bH A7, Hiaiic
FLBEME K % fE L C & AT IR W RE R &A% <.
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BT RET, WRCILEEB K2 BT 58523
ETHoTERHALTWAS,
# iE
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P 22 R RAAE D 1 P& B L 7. FLBEMK & fF
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THokbERES, WRE2RETHILATE, #iHi
WCHEB AP 2B T 28N ETRETHLHLEER
5.

FIZEMBL : 2 L
X W
D) ANEHE, FE2ES, kDA MRS O F
X ) —F == AR SN R
HE B4 B & ARG o St AN AR
1997 : 29 : 644 —649
2) g, &k (5, SO e [hEolhiiE
A ORGIE & iG] s S O BRI, R
HLEE 2005 ;5 37 ¢ 755760
3) duifiiE, KiEHE, R s UNEoBE
fihi DR & HAE] AR SRR BT B M s SR AE
DFW &GRS 2005 1 37 1 803-808
4) Nichols DM, Li DK : Superior mesenteric vein
rotation : a CT sign of midgut malrotation. AJR
Am ] Roentgenol 1983 ; 141 : 707 — 708
5) Fisher JK : Computed tomographic diagnosis of
volvulus in intestinal malrotation. Radiology
1981 ; 140 : 145— 146
6) MEsSeT - R oS tnaE O R RE L iG] I
(o] i S E OB 2 & . ANEAVEE 2005 ;37 ¢
749754
7) WIRBIA, 3% £ BECR 0 SRS s
BURHED 2. H/baEE 2003 39 1 940-944
8) Wang CA, Welch CE : Anomalies of intestinal
rotation in adolescents and adults. Surgery
1963 ; 54 : 839 —855
9) FREASHE - KB B o 9E0E, B, L
1992. p51-—53
10) H 7, BE#EA, AIME T IAL=T IS
X B M P 2E % A PF L 720 AR ol 55 e o) 1

Kohshinkai Journal Vol.8 113

11)

12)

13)

14)

15)

16)

he was associated with postoperative paralytic ileus.

Bl HiFsbaak 20050 38 0 1756 - 1760
AGWER: AR ) =X 7 s R
fiE. [E#E 1993 ; 47 : 551 555

Brennom WS, Bill AH : Prophylactic fixation of
the intestine for midgut nonrotation. Surg Gy-
necol Obstet 1974 ; 138 : 181 — 184

FAF M, RS, HITIATEMG ¢ % Rt FLEERE K
VTHSE Lo i dges s 5E o Ll Hobab sk
2004 : 40 : 608 — 611

g ¥, Feh B R o B o 95 g
& hHE] WIS SR 1 B A A T o
i & iaEE. ANAHRE 2005 ¢ 37 1 813-818
WAKHER, AZHERE, rhERHEZ M o AR I
U7 ZLBERK & 18 5 itk 4 Ly 2o 261, O
Faslarik 2017 2 78 @ 2454 — 2459

M2, I, GO e RS YE O FLEE
MRz S 22 iR~V =TRSO 1 6. H
ERytesit 201980 :79-83

17)

18)

19)

20)

21)

Bt N, AHBEE, AR dinlte B AR
GENE L7 FLBEM K & 5 A v =7 o 1 fl. HEE
MaxRE 2014 1 75 ¢ 1261 — 1264

JEIFRlE], (PR, BEREARE T Ry
VRSN & FLBERE K % 7R L 7= I i S HE o 1

Bl. H/hsbezik 199127 1 76-80

HIARGE, AN, A 950 5 I B FLEE T
i 45 & OFFLBENIAK % & 0F L 72 e A8 o0 Iy ] i 3t
WHREO L CTETREZ O, KBAal - &
PriE#EERE 2017 :39:71-74

Patten RM, Calkins CM, Moore EE : Isolated
traumatic rupture of the cisterna chyli: CT di-
agnosis. | Comput Assist Tomogr 1999 ; 23 :
701702

A B, RS JE, SRS T FLEER AR % R
Ao 1 6. HCEGESRE 2014 :

255233 =237

A CASE OF CHYLOUS ASCITES ACCOMPANIED WITH VOLVULUS WITH MALROTATION

Masashi HIGASHIMOTO, Kouta MINAMIMAGARI, Katsuhiko EHI and Osamu OGURA

Department of Surgery, Kohshinkai Ogura Hospital

A 16-year-old man without past medical history presented with upper abdominal pain after lunch.
He was suspected to have strangulated ileus by an abdominal ultrasound and was transferred to our hos-
pital on the same day. An abdominal CT scan showed a SMV rotation sign, a whirlpool sign, ascites and a
branch of superior mesenteric artery to be twisted counterclockwise by 180 degree. We diagnosed the
case as a midgut volvulus with malrotation. Our observation with a laparoscope revealed chylous ascites
and midgut volvulus without intestinal necrosis. We repositioned the intestine and performed appendecto-
my without bowel resection. He was discharged from our hospital on the 19" postoperative day, though

We should try to check whether ascites is chylous or not and consider a necessary and sufficient
treatment while keeping the fact in mind that a twisted intestine can be conserved in all cases of intestinal
volvulus with chylous ascites.
Key words : chylous ascites, midgut volvulus, malrotation
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AV SEEAVRE T1(1)112~ 114, 2022.

ALK EE T ERE I 9 5 ASULOCK® O FH 5 F plia

OE Bt R
OO AT A

EYOUY Z MM fEORERT T

i S I

HE* # M A

H4 MDM ## ASULOCK® iZ lag screw (2l1Z T 1 & Anti-Rotation screw (AR screw) & 24A®
Anti-Rotation pin (AR pin) %iBI¥ % Z & TAZERAKMGEFHEIoRhid o bllEs b & BT
%, YK THAT L 72ALENKMEEFHEIICN T % ASULOCK OF M~ s ML, €of it
PLHBEEIZIODWTEE LA, A5IE 20194 4 AH 5 2020 0 12 12 CT TAZ E R KR 53847
L@, ASULOCK®* # HW T HHEEMARATL, 24l Ldfik3+AUE7 00— L7 38EHT
b5, BUEsH, LE30H, FHFEEILET. 64, FHHEMEIZM.28TH-7/z. 3D-CT HETIE
type I 3 part B#%10 ff, type I3 part C#A%2#l, type 13 part D #32 {fl, type 4 part %24 |72 -7z,
WEREMHECH LTI, ARpind/Ny 279 b435261, 9 5 16 vy 2 7% b L7z AR pin ® A3 L7z,
I0mm U EDAT A 74 » 7F%BDEDRIFIOKRT, By P77 bRAANHEIEZRD T, BIMIER

e

Key words : unstable femoral trochanteric fracture (AZeER KB E LT85 47), surgical outcome (il

%), anti-rotation pin ([AIEFFE ¥ »)

i U & K

A BT B KRG EFEEITmEE T, 52
8L EoEmE ICHETH Y, HEICBVTLIH
BTH LA, BEE TIXEIRISES b ) ALEiic
B I ENE, AEERKBREETHEIIEERD
BT A, TWTo @Y 2 BB 6 & GhiE 2 EE
APEEEZ L, HA MDM ## ASULOCK® |t Lag
screw (2012 T AR screw & 27K® AR pin % (i
FICHATE, Oud 7L 2270 ER %
ATGAT4 7 SETICEETSE, MEEEEL 4.7
6.2MBIIMOLILNTELERMESINTBY, &
LEBEIICH L TH BIF 2l i s 5. 40,
2019 £ 4 B DIBEMSERIZ B W T b AR ER AR T
HEIFICH LT ASULOCK® O L, 0746 H plc i
DFFAEREHHEZ 4 U EBNIA L TER L.

HREFE

R HAL 2019 45 4 HH 5 2020 4 12 A ICYBETAE
SERY KRR 41 #RE3IS8 L T ASULOCK® & fivT
GREToERD ) S, ME3 A (12:8) Uk

BECELRBHAL LA FPHERHITE.6K (65~
100 #%), BYE8BI, k306, 3o ieBlEmId
34.2:8 (128~ 67:H) Thol-.

TR, W L Bt BB OB, SEE IS
WMALIZAZ ) =K, WERAFAT 1 ¥ 7k, i
REbHEZ MR L, BEMICBIL T, AP3XML3
THY %, A2A T4 7EOFHMEEICE LTI,
T B AR TS FFEEY 2 HCEHI L 7.

#& ES

FIHEE 3D-CT 474 T type I 3partB 10 #l, type
I 3partC 2 #l, type I 3partD 2 fl, type I 4part 24
BITH o7z, BEMIZHL T, BIEHMNICBVT,
EPI x SR ERD e r o 7o s, W HR (2 IETE x fFH
BI7Z o 7 fEB DS F BN L T B faiA) (K1) %
iz, LA 7 ) 2 —FFICE LT, 443 AHE
Po T EPIEERER D 50%2hz 4 196, 1B %R
< 97.4% 23 725 37T HEGIT 3 AL LIFA D RES -
= (£2)., AF4F4 7V ®&IZFEHTI5mm (0-
12.4mm), 10mm U EDAT A4 74 ¥ 7X1HITRE
Oz (£3)., AHEICEHLTIE, 2HTHHA AR pin

* fEORB CHREERS
" BRI ST E P SRR
*rr B RS R B R RS S A T R

DIMIER % R, 161 HEERIE R o 7228,
%4 r ACTHETICE YN0, BETHETIC
AR pin ®&3F L7z, AR pin O¥fEIZ 2 h o7 B
HEDHETICBFEIZ R, Ly P L RERRD
R,

% w

AngE5E B AR RR B T35 E T 25 B O Bl HEASA & 72 [
BERD, ThECDICIZIE LVWEEE L AFEED
BETHDH. NEEMF & LT short femoral nail
sliding hip screw &% 1), T 5 ? sliding device X
ATGAF 4 FEEDE I ETEIICEAD T
h, BEAICEMI@HL. LeL, BREATAL T4
¥ ZiEHEEEO FRIEF £ 2 5% 10mm ML Lo
AFAT4 » 7 CHBEERAy b7 FE L HE
La Y, HEFAIBNATOREDRATA T » 7%

g1 ARG (AP3XML3 573)
BSMMATHMTRIR L AL RBohdho o, Wik
AEH I R ASHL S B2 L T A IS 5 - 7.

Wkt / B | A e AR
WAL 0/1 0/2 0/0
gk 2/2 5/7 1/0
AAE 2/0 16/7 12/19

x2 AMVAT) 2—DFE
4 FIFATRETd o 72HEMIL 50% 72 -
fo. 160 % R < 97. 4% DHEH T 3 AL

LA 072,
A7) 2—KE 3 1 %
2% 1 61
3 18
4 19 1

£RI WMBASAT1T
BPEHAS A 74 > /&I 3.5mm T,
10mm LA L% 1 T,

ASATF4 VIR
¥ 3. 5mm (0-12. 4mm)
10mm BAE : 11

H U722 REBICLE RS R0 IS BIET & % o T\ 7z, short
femoral nail Tix 4 > 75 > FDOEREHIE LiITHZ
I0mm U EDATA T4 v 73RELVE SR TW
H5ZERY Ay T MEETITA728I121E TAD
(tip-apex distance) % 25mm PATF I35 Z L ASEHE
EENTWE I LY, MEERKEIC X M HREIZE
BANAKAF L, 2RO FITE TIRIEMIZFRIAE &
ENTWEILERETZLLEY, BREATAT4 ¥
FERET S0 3INBROEHEME, Bl T
Ty hREEFEEE SNE. T, BAMIKIBIES
(Jensen A / V&) (3%ER (Jensen 1/ OI#) &
RS2 EMBEBREREI I PDOTBELRA T A
TAYITHEL BDBEINTWS, TREH DI,
BOMIBER 2EET AL TE—T T4 Ry bR
Saggital swing motion (SSM) O#FIIZ b ETZD & &
NTwsY ASULOCK® i3 AR pin @ 1 KA H 95
BT TRATRETH Y, BIMIFHASEETE
Lz, ARITHALLEZOND. HERE 38 EHO
I B ITHEFTEMER~NDOAZ ) 2—% 3AKRL, LiF
AL, ZOEFAETCHEPLFALL. ThAbDZ
a6, ASULOCK* o b6ai i~ Ad %5 AR
pin (IW DT H OBIEIZHF T L TWH I LARES
7z, —h, ASULOCK* @& BHiE & L T, AR pin
DAy FTTIERREEFTONRTEYY, HEH
TEAy P77 MIRED TR WEDD, 2HIZE:
THI~ND R RS, L 1BITIIWMHEL4 AT
w7y oakFELE. 2EOERE LT, AR
pinldty PAZ ) 2 —THEHEENLLDDAL—A
Bk THDHZ &, T/, AR pin D~y KA AKE
[ o> KR f5 BEL AR Ay R B B 3 & % & A & & E BT S
5. AT, ThbEPCABICHAROBHIED
EERYI, FMEfLZ & A2 & TRIRZILY v CiF
ATHZEELTWVS,

& E

1. AEEMRBEEFHBENICHL THET
ASULOCK® # i \» 72 4 f @ 55 W] hlg 4% % e &5
Lty

2. BELRATAT4 7 eRDHIDR 1 HORT,
1y T PRAA VRIS T, RIMUE R
# 5% L, Saggital swing motion (SSM) @3]
A fE7% ASULOCK” & AR E R AR F a4
T AERRA Y TI 2 FTHHI LDRES
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iz
3. AR pin OAMILER % 500, GBIz hEHIET
AIzODLTRPLETH S,

2 £ X ®

) fWWEXHED>: KEFEFHEFRICET28ED
sliding |25+ 2 HF. &7, 34(1): 81-84, 2012.

2) FrpsiEd o KBUEETEEITIE T B BN ST R
DAFG AT+ 7V REROEHLBESE B, 2011:33
(3): 652-654, 2011.

3)  PREEEOEE, (AR, PHHEERES : Wik e B RLEE
B KM EEFEEIT o3 5 8848 ASULOCK® @
iGHEEREE. Hif, 42(2): 532-535, 2020.

4) BT B EHRE  KBREHH /T EEia
YETw s HAFITA ANZEDWI-BROERE, p. 44—
57. WE, mgiLdE, 2009.

5) HARRRNFES - KRGS/ & aissr4
FZ4 ¥, p. 99-100. BAREENAFFEEERTA P74
YERE, KBREHEE / BTETIRERTA Fo4 %
ERERE R, MiLE, 2021

6) KER BEIZH : KBEFHET-EP 2part HATIC BT 2 $1H
i & telescope DMMR. 4, 31(2): 318-321, 2009.

7) HBEMIEH : 2 R HHEAEN X DG E & 5 4 D .
MB Orthop, 30(11): 33-43, 2017.

8) fEAFEITH @ KBEFEFSEINCEV THRAUSR
RIA D lag screw sliding (25 %2 2 22, &4, 35(1):
98-102, 2013.

HIHVERE SEFEAVRE T1:(1)131 ~ 133, 2022.

BN D &\ EE ORBRE I EITN T 5 N LIS 2 BRI
BRABEER AR S 7z 2 6]

Z M KRR H H

= kR L

B8 ¥ OWIH X % A B & W

® B R AN MR

e & O A

(Z4] E#toBvEZOEMEKREEREININT 207 70 —F To A TRBET £ &Rl
(THA) T, Mg AFHEAERNO BT 20EB L. ERAIZ60 AL 50k, 770 —Fi3%h
Z 1L Antero-Lateral supine approach, Direct anterior approach Tho7:. Wi b KT TOEHEA ~
ErvIVAY NEBDoleB I A4 TVRICEIFHABERSD Y, 94 F— b4 T7VET7—FHEICEEL
THRRLE, BA~NOBAIIES ¥ ¥ A Y PR combined anteversion DABE R EMMOERLZ 7 5
LA, BTFEEFHEEBOWEICEE L TUBNZEE LSOOG T 5.

Key words : femoral neck fracture ( K b2 & 3 & & 47 ), dislocation (i F1), Antero-Lateral supine
approach (ALS 7 7T —3), Direct anterior approach (DAA 7 70 —F)

i L &

ME4, HEIMEO BV BE ORI KRS HREIIC
L, THA Z:BRL-MEFHRENE25, BEZE
2L, AHELS<HESNTEY, BHEEAKEE
BOLHRIPVELLS, SEZD L) BETOH
K7 7u—F THA T, WMi+EAHEERORE % 2
PIREBR L 7= T, XMMNEZ*EDOTHRET 5.

iE &l

FEBL 1 : 69 tk, Motk LT AXb
BFHEEEFI (AO 4% 31B2.3, Pauwels 7% Type
M LWL, SHBESHTALS 7 7u—Fi2&k 5%
THA %M. A4 TVBICHIHA Y ¥ P20 b
ol HABAMER (Bl 0°, MiEl0°)
bY, BEEARLEZF v 7 EZERT AL THE
HEEELRVARBETHo 220, 7—FHETAF—~
EELALLZABAHREAMERMBESL #EFHETY v
TONFFMA ALY, BiARA30°, AT ARIEEA 14°,
Combined anteversion 44° Cd o7z, M1k 9 2 A #%@
LiidgeE, BiE%z2L. (H1-ab).

fEP] 2 1 55 BElctE, W ciEs L <2 AARE
HEEW (AO4H 31B2.1) LZWL, ZB6HE

TDAAT77u—FI2L % THA %Rk FFA TNV
BRICHI A Y EV VA Y Mdkd oS B A BHAER
»YH (JEih100°, MIE10°) fER 1 & FERICHRRR
REEZ Ay /REETAI THBERLZYVABT
bole. 7—FREFAF—~EHLALLIAEFH
FERE L. WEEHITh y 7N FRA 41°, Bl
Bifg 28°, A7 AHI#5f 13°, Combined anteversion
41° Tholz. WiEILAEBLBERE, FHEZL.
(X 2-a,b).

% =

BFRZRFOMAEDREIZIVELED, FOR
FREERF, 4175 VAF, FNFERT, @
3oicKRBlENS, BEREFIZOWTIAEN, KRBT
SHEE, MY v~F 2 EoRTFEL L84, HEL
BFWnEINLED, REFTIEIEFREFTHY, 8
DEMENFE L, TEEXEVOTREIZEET 24
BEX¥bol. 4177V FAFIZOWTIE, BHEFE
D7zHITIE, REFEHOFEHAPEE LWwE Shbh,
2mm FEAMIICLY), ZoOHED>SORBROMNER
ZaE3NTWw

FHFERFREEHIZOER/ AT FHOD
A4 »¥ » P A ¥ F@Combined anteversion @ i 4>

*ELEB O
TR B RER R SR RIS A R TV
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4) BAXR B KBEHHEHFCYTLIHEALZW Arthroplasty, 33; 919-924, 2017.
ALEH MELBTOREZzHM s TWIT e, 6) Van Arkel, R. ], et al.: The capsular ligaments
Orthopaedics, 33(1): 21-26, 2020. provide more hip rotation restraint than the acetabular
5) Takao, M. et al.: The posterior capsular ligamentous labrum and the ligamentum teres: an experimental
complex contributes to hip joint stability in distraction. J. study. Bone Joint ] 97-B: 484-491, 2015.

a. 7R X #RfR (IETE / #ir) b. fiftk X g (IEME / #1)

E1

a. MRl X 4% (EE / #h) b. itk X #4% (IEE / #ir)
=2

QOBFXFHBOBBENI DK SNBSS, & BRESH % LDBE L - B TR B AR E U ek
DILOMHBA Y EXT 2 ¥ b id7% { @Combined VhoHEEZD.

anteversion & EHII TIR/AEDTH S L DDA/ % - b

EREA b o7 (il 40-60°)?. @lz2ownTid,

THA i1 2BEE % BB 2 M8 L L Tl hermse & BN AR ES BI85 7 70— FTO
AERBE 2 EUREAVED 5. Z0 ) HESER THA Tii, $HOFHMUIEL, fif7 7o—F7T
HlizowTi, BMEESEMFICBWTE, SEER%E HoTHAE BT 2T 5 LBABREDY 27
B9 25 SN & KBRS A ERTIE  fF IcEE BdH1, TRREESLELLD.

LB R-LY, BREGSBRMEEY vy TR S

5 ETHBMICEET S E3NEY 25, SRIZW 3N
THLEMEL 2oz, AERBREH L ECHETIC 1) FEFE BT Ih: RESTORE. & 545, 6],
DWTIE, BBIETREM, Wi AERTINSIEHR 2)12} i;@;‘liiﬂ' ;013- . .

- s gk " i ollis, B. M., Zaugger, P., Leyvraz, P. F.: Factors
2BAMC L5 fEAL (wrap aromzd), I predisposing to dislocation after primary total hip
T BEIBHREE T R0, S OIS EIESEOY) arthroplasty: a multivariate analysis. J. Arthroplasty,
HOEEICL LY, MHORE®RIIHFS T LAH 17: 282-288, 2002.

EMEoTWARY, ZOHET, BFREAOKSENIZS 3) MT I, A 46 PENE: FRBIRMEEO

REBIZFESLTwEL? —WHF 7T v — % HWw/-EF

T, SEARGWIEIESRL VLEREVR fli-. Hip Joint, 40 : 120-131, 2014,

Y. IhoEBRETHE, KEFICBWTIIAEX
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ERBREZINSTIMEHELERDOZZFIEENICRITTEZE

BrirT=!, fEARK, BEFEI, IS

HEREFIENELE  ELRBS BRE, 2 IR R R R AP

(2

=)

(B8] BATE LIRS T 2 EBBHIEH OB L, BB S ETBROREE 7 T 7 2 NVERSIENT

TH D SDA AW THET LT,

[f5e. JHiE] s Bk 18 #il. SATEILEMEAFRESENEL L, COP BUBF L W SDA IZ K T2 vy, EHE

B L BN T A FE i L 7.

[fR] R ESTIEPT RS LY B ORE 2R T IR B ER TERICRE S RY, TOROLH
MALBRFFIC B WD T HIEBRED KR E <70 0 BiFE Fife L Tz,

[f&aR] %A EINIBITEEE LRI 1T D LB

BB D LB DN,

Key Words : Axf7{& (k@hE, LEAHIME, stabilogram diffusion analysis

1. [XL®HIC

H A I51EE) (activities of daily living : LA
T, ADL) 12T, NENLH B0 EER, £ D Tlkx
REMEZATY, ZOHTHBMABEIT 2572004
ITEMEIZRBITL T K. 2T —@#HOKEH O H T,
BEOBEE S — L ATESET AL 217> T
%. ADL TiX, SHEEIESARFFES AL,
e L TN DB EN D7, 207, #ifF
LR DOENEZBE SR A L E S D120 DEE
FIETEERECH D, = L TR T IR R
1T L0 D B 2R AE & NI & D BRI RIE A B <
HETH Y, ADL THHEIATOA TS V. AT
fFILERI, BATBRAAENE & FERIC @A T & T
NTWDD, STEMEICET 2F78E, BEE T
ICEB LIZb O£, BIfER TRICESRZ Y T
S AN

BER TIRFIC ST 2 FBATHFIE I, EARERAT
HOBATIE EEIE TIHE IR AR 25 ) Z &
SN ENYEEK T %O REF LD (center of
pressure : LL'F, COP) Eh#Z2S mlind& #t ClIAEL T

10 COP B A RE <, 3~ 4 %L COP Bt
DRDOHNTZ? ZERMEINTND., ZDZen
B, il ORREIER O, 8T 8L O EE R E
ELTUE, BMERITHET TR, BIER TR ET
EOTMIROEBEMEN TR INTND. AT
s OB LT, BBERIT, AHG Y
X 31%ICA b, FREL Y 1L, SiE TRHE
BT D EBRRTND., BB BBARRIL,
ZOBRENEITT D ERT R ER, AR
BATIREEZ A U, BES O E &2 E e, ADL fEE
XL, mEOAEEOEEK TS5 7.
LRSI LB O HIEHCENERS T B O LB 42 B
THMIEE LCIE, BERT T4 A0 N, HEELD,
IR, KK CMEEIE— A bV o )T -
BB SRS T A — 2 D EAIBLE TRF Lz b O
M. —J5, SMALEBOHIENC T 5 EA R BN
LLT, 777 ZNVRERIER OO L DTH D
stabilogram diffusion analysis (LA F, SDA) & W\»
IR FIEN D D, SDA X, EIEHFLEREO SIS
BOTHLNRERHZRETY B2 LN, [TED
WEREIRE PR TRl S5 CoP 286 (BEhERER), +72d
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HENEOH S RE R ORI E 2 — & T
%59 O THDH. SDA RV, LA DOHEK
DELEFEFN O T A —Z OBREE R L,
WELBR R, AR 4 10 O =D 8 &R E) R
FEICHEBE 23R 6D, ILBARE A K& < 722 & KR HLER
RREDENTA—=F b REI KM ND 0 Z &
EWE LTS, E, GEEE L EFE O R
HEEOFHE 1V 2, HHNLALONT o ZAFES &
WAL DGR DB 2 it LI A 12, i LAL
KD~ NOBEWHELERICEZ DHEY L
23 SDA Z FHWTHFZE S LTV 5. L L, BRI,
A IISZAZIC & 23R8, HEHE L Eilnd o i35
WS TELZDN, b ERYBRTRE Vo
B ZRRE D DL BB i L, BB E2ZET
% F TORBHERE L LA K D RBITHF
STV,

Z 2T, AW, EEEERMBICERERE R
B L IERRBVCHRITEMELZ TV, BEE L E# )
ONNLRBINZTET H F TOME DR %A SDA %
HWTHRFT2HTHD.

2. MREAFE

2.1. ®%

XHR T E 1 AFEDINICEE TV RHR R, TR A%
PR, PR - PEERERSRIZBOBZW &2 21T TR,
EFRABME 18 il Tho72. IREHEOWRIL, F
BJtEn 25.516. 2 5%, IS K 169.314.1 cm,
YR 67.7+£10.8 kg THo7-. AHFFRITIUME
LR M EEE B A DK UKERE 5 30-002)
ZAFCHEN L.

2.2. AL

BT IEEEZBREEIELE L, TmOHTHE
BATL, RICAFE 2 MM, A ONE T 1k
DX LT AL, IR HBLLT
R 2 BT LEIEDIE Y LHUE L2, (51D
B, —BEaHTEE (X7 v 78 LIk

WA E NS RV K D IZHER Lz, A
L7z T 2B TEMEIE L DIRE D KD 30 RO
DL BB ERFF L, BT EANRER L,
PARITAT T SmICERE LM 2m, {2mp R 7
U— VU BEREERT D LD Uiz, SIT3HEI,
AR 0. Tm, AT 117steps/min DB IEHITE L,
BIBITHLE Lotz BITRITEBEFA bu ) —
L ME-110 (YAMAHA t#H8) ZfER L, HFicGbHE,
BIRITIBITOXIREICR RN E DI, #HT 5E
FricB R LD ~— I &E W, FHHNZESLD,
3EDORE 21T > THh HEHM A L. K84
PEITRFICHE 2R T R VWEE (LR, IEERRE
IR A YO LT FHERA RS (LT, #EBLE)
D25&METHEMLI. 2ERIT, Yaxzy NEREAE
MWEBHERL0BE, fHEOb &, JHih{z & 7
LDEDICHEMBELEHOBELRDEIICES
AL, ME, B, HEO 3 REEICL D BRE
BRAEEFETELLIICLE (K1), e, fEHEY
3, FHEARAZMYE, MAY, &5, 2%8 1y
HLTRL, KFETE, FHEERI%EE L2 2T
DR ThH L ERBLEB LB TRFFT 2 X9
Wz L7z,

1 BRBRELLCRHWVEY IV ARE
WE, RS WHOSATEEL, BEEERBARETIBLICLE
SHANCIZ AR AT 10 BBHRShD =TT
B /EMENT 25 1E VICON MX-T (Vicon Motion Systems
B L ERECDRE 2 K (AMTT #1384 MSA-6) 2 L,
Yo F Y TR 1000z & Uiz, B{RFAE L
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T, 3EDTRINRIIS~— A & B L7z,

REA AT L, 58 7 SEHERRZSE, 25 9 MERR 2k,
B AIE RS & Uis. IR O ERE R IT A A
oy x, B % y, SRERYZ 2 LER LI
( x #IA M, v aliXatsm, 2 #id Ehma+).

S WRICENERRBT IS E & IR IG5 B 1% 6 472
BYHNT — 2 B L OEB N ENT — 2 &, HAEY
7 b Vicon Nexus ver.1.7.1 Z T, COP 7 —%
R Uz IRECTE D BEHAI & 4172 COP 7 — & 1,
KT E %% 100z @ Butterworth filter ALEEZ 5
i LB L7z, = WROTEEMAT IS E 2 & FHll S 4
Te RN ~ — T PEARE 7 — 21, HEWTJE I 4 6
Hz @ Butterworth filter ZLFRZ FEhE L&A H L7=.

FHSE ALY, A 'Y, Dankaerts 9 OF
LB, 7 HMEMZEE &, 59 MRSk
EREATCEME, 59 MMHEBZE I & 2 3 1LB B2
BAREATEERO T AHEN SR L.

COP 7 — X 3/iAy PIC 1 M3 o8k L7 R
FEEY, AR COP AFEM L. ARk COP X, 4
fflo> COP JHEAZ COPL & COPR, 7245 10D & I F18RTEL %
5y FZL & FIR & L, JEAiHo> COP JEEAE & IR 718
BRI OFE DTN & /e D COP IR I 8RB 5
R DA TR L TR 7= 0. COP DR HIZA A
B, 2z W ORI T — 2 3 B L 72 Hi S
(10N Z B 2 7= #17) X 0, 30 B 0T — & % Fu 7=,

COP 5 —# LV, Collins bW X > TIRESN
72 SDA i L7z, SDAIZT v X LR L EAT
WHEEZHBND COP Dl F % MeRFHHISL I 1 S
T EBTHWOND T X LY — 7 B
WSR2 ik ch b, FHEFIEE LT, A i
WZHTD m Rz 2 SR OEEEAmG) 220
(1) ITTRD=. 22T xi, yi (ZEFZ i B3
COP OFEREAETH Y, x(i+m), yv({i+m) XA (i+m)
BT 2 COP DA CTH . WIZHK(2) DX I
eI FEAL @ 2 S OO —F DT (A
r2) At ZRD7=. NFZET—#ETHY, m TR
MG At IS T 27 — X DR EKRT 5.
[Arm(D)]? = [xi —x(i + m)]* + [yi —yG + m)]* (1)

M arm(i))?

(ﬂ]’z)A t= W (2}

®1 HTEEBOBFEEARE
ERES | RBEH
FEHEBSAE (°) 11.2+5.1 | 28.3+7.5 **
Mean + SD, ** : p<0.01.

UL EOSATARRICH S X, COP EAET — X b
0. 05 BRIk T 0 ~ 10 Fb & T DAL Bl D e D
WA 2 SR, IRp ] [T IR A RRA,  V-R SRS & it
o7 ey eI 52T, K287 LD
IZ 2 OOFEBIZ/IT bND. ZOWMBEE LGN
O x gy (LATF, SDAx), & Gmad y sy (BAF,
SDAY), x R4y & v O OFITH DAy (LLF,
SDAr) ZXt LENENEZ EhE L=, fit S
HBROBENBEEFICELT IR EERA
(Critical Time Interval : LL F, CTI) & L, O
o OER R E T A AR, BRANS 10 B
FCaRiFMEEE L (M2), ThZhofmEEic
TREUFEMRZ KD, £ PRl = 5H b
L7z. CTI OBEHIZ DWW, SEATH5E Y 25351,
CTI Z WFf#lh £12 T 0. 05 A A THRE S 205,
JLIRE [ Rk & R BEIR O BB AR A B L,
[ LR DR 22 T FN D & FE DS e/ & 7 D ML A&
CTI &EHE LT,

T e i i
E o Ds=40.2 = 6.3
% 404 .- o
s R R
X2 SDAICEFDTZT7D—H]
e IR, fitEhD COP A E%RT.

BNZFEICKY, EREETIOHDZIETRHRONDZRDPEFRAC,
RRRERICIEFFERE CRIFFREICOTOND.

WEFFRILIRIL, 7 — Z 3R 31T 2 FHA%
BAEEZEHES ERBLEETHE L. SDA I
Lo THLI D CTI, 4R R8I 0 5 #6R 4%
(Diffusion Coefficients of Short term region :
LAF, Ds) & & WM 4 o JR#ciR 2 (Diffusion
Coefficients of Long term region LA F, D1) IZ

%f L, SDAx, SDAy, SDAr % IEH %L L %725 EED
2 THE LTz, WICIE PR L BBLRHTL
(2 x @h b (SDAx) & vy #hil (SDAy) (ZHkU DAl
Jla & AT O el A CTI, Ds, D1 (Zxt L T
i U7z, $EHENTIX, Shapiro-Wilk MEZ AW,
T—XOIEHMEEZHER L, EHERRBD NS
B, KEDOH D t MEEITY, EHRERRD S
NARWEAIE, Wilcoxon OB 5+ & BN FIfE %
17 - 7=, #FF S W & A Y 7 b X IBM SPSS
Statistics22 (A A IBM #£8) ZfEH L, AEK
WE5%E LT,

3. #HER

AT LRI BT 2 BB E AL, BER%
WIERZEB LY bAREICEMEEZ R L (F1).
HATIE IR ICEI1T D Ds 1% SDA x, SDAy, SDAr T
BERBNPEFLEB LY L AFRICEBEEZ R L.
D1 (% SDA y, SDAr THZERBNIEFLHLY LA
Blomz Lz (K3, #2).

EFRINC LD x i & y BT OB T, x b
FmTT CTL IFAEICIREZ R L, Ds ITAEICHMH

Tl x Wl 56T, CTL, D1 12 B 2 ARl % =

SDAx(EEF ™)

L= (&

W) R A (mm®)
g

-
-

B U] 1 B (s)
400 SDAr(&FLRLS)
350
f; -
o
Hao4 0 ame=T
& 000 ="
% e e I
’
100 44
A r_’——f
0 T T T T ]
] 1 2 3 4 5 6 7 8 9 10
B 1) 1) i (s)

3 &HMEO SDA #ER
EEOERIRME, 5 COP OZ(E, RMHSEFLY

BHRD

#BEBETT. LBEY, SDAX(EHHSR). SDAY(BIEHM),
LTz, BEEBICLD x e vy #l5 ok SDAr( &HMS ) &Y.
K2 LEFRBERERBICETD SDA LR
CTI(s) Ds (mm?/s) D1 (mm?/s)
ER%s | BB%s IEF %8 H LB EH%s HAYLH

SDAx 0.6+0.2 0.7+0.2 78.44+38.7 | 114.0+85.6 ** 3.0+2.3 6.8+5.5

SDAy 0.9+0.3 1.0+0.2 40.2424.0 | 72.6+35.6 * 6.3+5.5 12.3+12.4 **

SDAr 0.7+0.2 0.740.2 | 119.8+73.2 | 195.0+94.8 ** 9.3+6.0 19.9+15.6 **

Mean + SD, *:p<0.05, **:p<0.01.

£33 HMTELEFO x#h EE y 8 EICHI1TS SDA LB

IEH s BELES
x 4l y Wil x Hih y 4k
CTI(s) 0.6+0.2 0.9+0.3 * 0.7+0.2 1.0+0.2 **
Ds(mm2/s) 78.4+38.7 40.2+24.0 ** 114.0+85.6 72.6+35.6
D1(mm2/s) 3.0+2.3 6.3+5.5 6.8+5.5 12.3+12.4 *

Mean + SD, *:p<0.05, **:p<0.01.
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SDA T, HEHhASRFRIRIRRE, #HefhAs COP ¥k —
RAEME L THRR Yy bahdZ T, 29
DI T 64, R/ FIEIZLY, ZEh
WCEMRZ Y TIEIH D2 & THOLND ZANER A
LERRSN TS O, ZOBEREIE, BIL— 7
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RN/ BRERATIIRELARY, VI EBORE
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BBRBR, BLERICE 2288 LT, BB
BAENCAR B FITENL Td D L HItR AL H & I
LRI OHELBFENRE SR D 2N
WEINTEY, BEEIEZONNRFICS, [
FROBMZRLIZEB 2D, BERALEEOFEKT
&5 Dl 1%, SDAx THEZZW®OT, SDAy THE
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A% 7 OB N BB O R L EMICE BTS2 L
DRENTZ. b bONALEES T, EEEE AL
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NNEERFFR O COP IR ITIANC NI 2 20 Z &8
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LEETHD P, AIROANL—T VAT MY
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BIEORE SN L, REERRENETT D
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Effect of Kyphotic Posture on Postural Control Ability Immediately
After Stopping Walking

Chihiro Niibo!, Tomoaki Matsuda !, Hidefumi Fukuda!, Hiroshi Katoh 2
! Department of Rehabilitation, Ogura Hospital

2Graduate School, Yamagata Prefectural University of Health Sciences

Abstract

[Purpose]l The purpose of this study investigation the effect of changing the posture on the difference in
posture control during walking stop motion using SDA, which is a fractal time series analysis.
[Participants and Methods] The subjects were 18 healthy men. Subjects performed Stopping walking,
we compared the normal position and the kyphosis position of using the SDA analysis from the tracking
COP.

[Results] In the kyphosis posture, the diffusion coefficient, which indicates the degree of sway, becomes
larger than that in the median posture immediately after the end of movement, afterwards the diffusion
coefficient was increased and the sway continued even when the subjects was quiet standing.
[Conclusion] It is considered that the kyphotic posture affects the posture control after the stopping

walking.



128 Kohshinkai Journal Vol.8

J. Phys. Ther. Sci. 34: 193-198, 2022

The Journal of I —/
P’

N SPTS
Original Article
Influence of kyphosis posture on postural

control and lower limb mechanical load
immediately after stopping walking

CarHIRO N11BO, RPT, MSY*, ToMoAKI MATSUDA, RPT, MS?, HipErumt Fukupa, RPT, MSD,
HirosH1 KaToH, RPT, PhD?

) Department of Rehabilitation, Ogura Hospital: 27-22 Kasanohara-cho, Kanoya city, Kagoshima
893-0023, Japan

2 Department of Rehabilitation, Shishime Orthopedics Hospital, Japan

3 Graduate School, Yamagata Prefectural University of Health Sciences, Japan

Abstract. [Purpose] This study aimed to clarify the characteristics of joint moment and force for postural control
performance after stopping walking under two conditions. [Participants and Methods] A total of 18 healthy males
participated in this study. The joint moment and power were compared between the normal and kyphosis postures
after stopping walking based on the critical time interval as calculated by stabilogram diffusion analysis. [Results]
The polarity of the joint moment in both postures was different in the knee and hip extension—flexion directions,
the absolute value being higher in the kyphosis posture than in the normal one. The hip and knee joint powers were
negative in the normal posture but positive in the kyphosis posture; these values were higher in the kyphosis pos-
ture than the normal one. [Conclusion] The polarity of the joint moment of the hip and knee joints in the direction
of flexion and extension differed from the normal one due to the postural changes caused by the kyphosis posture.
The postural controls between the two conditions were considered different. The leading limb was thought to be an
important braking action in stopping walking.

Key words: Stopping walking, Joint moment and power, Kyphosis posture
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INTRODUCTION

In daily living activities, the walking state needs to be changed according to various situations, such as starting to walk,
acceleration, deceleration, change of direction, and stopping!). To move safely in daily life, we need not only the ability to
walk but also the ability to stop walking?. The motion involved in stopping walking is a transitional movement that is often
performed in daily life; however, this nonperiodic transitional movement is considered difficult for the elderly and disabled?.
During this transitional movement, patients with cerebellar and vestibular dysfunction use excessive energy to stop walking
and have difficulty controlling their center of gravity (COG) sway in left (Lt) and right (Rt) directions®). Moreover, the
number of steps taken before stopping and the duration of stopping are increased in elderly patients®).

Stabilogram diffusion analysis (SDA) is a method to evaluate postural sway®. SDA revealed that elderly demonstrated a
significantly greater amount of sway in the anteroposterior direction in the short-term region and greater muscle activity dur-
ing static standing than those demonstrated by young people”. Additionally, the postural control mechanism in patients with
Parkinson’s disease shows an increase in medial sway compared with those in healthy elderly people, which is associated
with a history of falls and decreased balance®. However, previous studies have only analyzed posture in the resting position,
and no studies have examined the factors of postural control in the center of the pressure sway from a kinematic perspective
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using SDA. SDA is characterized by its ability to calculate the time required to maintain stability, also called the critical
point. Previous studies have reported that changes in the spinal column affect stability. Lumbar kyphosis is a determinant of
postural balance or the occurrence of falls”), and kyphotic postures have greater postural sway and use a hip joint strategy to
maintain balance'!?). Based on these points, it can be confirmed that changes in the spinal column affect stability and it takes
time to maintain stability. In addition, postural sway is likely to be greater, and to control it, greater lower limb joint moment
and force activity may be required in the kyphosis posture than in the normal posture. In this study, we aimed to clarify the
characteristics of the joint moment and power for posture control performance at the time of stopping walking from the
boundary point calculated by SDA under two conditions: normal posture and kyphosis of the spine (kyphosis posture); the
latter is a common posture among elderly people in Japan'!,

PARTICIPANTS AND METHODS

Participants were 18 healthy males (mean + standard deviation; age, 25.5 + 6.3 years; height, 169.3 + 4.2 cm; weight,
67.8 £ 10.8 kg) without previous orthopedic or neurological disease. This study was conducted with approval from the Ethics
Committee of Kyushu University of Nursing and Social Welfare (30-020).

All measurements were taken using a three-dimensional motion analysis system (VICON MX-T, Vicon Motion Systems
Ltd., Oxford, UK) with 10 infrared cameras and 2 force plates (AMTI Inc., Watertown, MA, USA) with a sampling rate of
100 Hz. Thirty-three reflective markers were placed on specific anatomic position, including bilaterally on the acromion,
elbow, styloid process of the radius, iliac crest, hip, anterior superior iliac spine, posterior superior iliac spine, lateral thigh,
lateral femoral condyle, medial femoral condyle, lateral shank, lateral malleolus, lateral malleolus, first metatarsal head, fifth
metatarsal head, calcaneus, and Rt scapula (Fig. 1). The force plates were defined as x for the Lt—Rt component, y for the
anterior—posterior component, and z for the vertical component of the coordinate system.

Participants walked along a 7-m long walkway and stopped walking with the Lt and Rt legs stopping at the two force
plates, in that order. Stopping walking was defined as the point where the floor reaction force appeared after the Rt leg
touched the floor; moreover, the measurement of the center of foot pressure was started from this point. The static stance
posture was maintained for 30 sec from the beginning of the stop walking motion. The upper limbs were held to the side of
the body, and the line of sight was directed at a screen (2 m xv2 m) placed 3 m in front of the participant. The walking speed
with a stride length of 0.7 m and a walking rate of 117 steps/min was specified. The stride width was not regulated. The
walking rate was measured using an electronic metronome ME-110 (YAMAHA Inc., Shizuoka, Japan), and markers were
placed on the ground to serve as a guide. Three practice sessions were conducted prior to actual measurements. Two postures
were used, normal and kyphosis. The angle of the brace was adjusted to achieve a flexed position using a Jewett-type orthosis
(Fig. 2), and the length was adjusted so that the abdomen was fixed, and the kyphosis posture was maintained by three-point
fixation of the sternum, abdomen, and back. In this study, orthosis was used to maintain the total kyphosis posture, with the
entire spinal column exhibiting kyphosis.

Using Vicon Nexus (v.1.7.1), the coordinate data of the infrared reflective marker measured using the three-dimensional
motion analyzer was processed by applying a Butterworth filter with a cutoff frequency of 6 Hz. The COP data measured

Fig. 1. Vicon reflective marker placement.
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from the force plates were processed by applying a Butterworth filter with a cutoff frequency of 10 Hz. Vicon Body Builder
(v.3.6.1) was used to calculate the moment and power in each joint from the data obtained using the three-dimensional motion
analysis system. Joint moments were internal in this study, with positive values defined as plantar flexion, pronation, and
abduction for the ankle joint; extension, adduction, and internal rotation for the knee joint; and extension, abduction, and
internal rotation for the hip joint. The values for the joint moment (in Newton-meters) and power (in Watts) were normalized
with respect to participant body mass (in kg). Based on a previous study®), the point at which the slope of the curve obtained
by SDA shows a marked change is defined as the critical time interval (CTI), and the curve is divided into two regions, the
short-term region and long-term region, after the CTI. The slope (diffusion coefficient) was calculated from the regression
line in the short-time region from 0 seconds to the critical point.

CTI was calculated by moving on the time axis in increments of 0.05 sec and obtaining regression lines for the short-term
and long-term regions.

The mean residuals of both lines were then minimized using the least-squares criterion to fit the two regions!?. The
average values of moment and power for the time from 0 sec to CTI were calculated (Fig. 3).

Statistical analyses were performed using the IBM SPSS Statistics software v.23 (IBM Japan Inc, Tokyo, Japan) for
comparing the average values of CTI, diffusion coefficients of short-term region (Ds), moment, and power between normal
and kyphosis postures. The Shapiro—Wilk test for normality was used to examine normality, and two-sample t-test and
Wilcoxon’s signed-rank test were used to examine differences between groups. P values of <0.05 were considered statisti-
cally significant.

RESULTS

There was no significant difference in the CTI of normal and kyphosis postures (Table 1). Ds was significantly higher
in the kyphosis posture (Table 1). The knee joint of the Lt lower extremity (LE) showed different polarity in terms of the
extension—flexion direction in both postures, and the absolute value of the moment was significantly higher in the kyphosis
posture. The abduction moment was significantly higher in the normal posture. The hip joint exhibited different polarity in
the extension—flexion direction in both postures, and the absolute value of the moment was significantly higher in the normal
posture. The abduction moment was significantly higher in the kyphosis posture.

The ankle abduction moment of Rt LE was significantly higher in the kyphosis posture than in the normal posture. The
knee joint showed different polarities in the extension—flexion direction in both postures, and the absolute value of the mo-
ment was significantly higher in the kyphosis posture. The hip joint showed different polarity in the extension—flexion in both
postures, and the absolute value of the moment was significantly higher in the kyphosis posture. The abduction moment was
significantly higher in the kyphosis posture. The polarity of the two postures was different in the internal-external rotation
directions, and the absolute value of the moment was significantly higher in the normal posture (Table 2).

The hip joint power of the Lt LE was negative in the normal posture, positive in the kyphosis posture, and significantly
higher in the kyphosis posture. The ankle joint power of the Rt LE was negative in both the postures and significantly higher
in the kyphosis posture. Knee power was negative in the normal posture, positive in the kyphosis posture, and significantly
higher in the kyphosis posture (Table 3).
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Fig. 3. Example of calculation of joint moment and power calculated us-
ing stabilogram diffusion analysis. The average values of each
joint moment and power are calculated from the time 0 sec to
critical time interval (CTI) (arrow) based on CTI (black circle in
the figure).

Fig. 2. Orthotic device used to maintain kyphosis posture.
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Table 1. Critical time interval comparison and diffusion coefficients of short-term region

Normal Kyphosis
CTI (sec) 0.76 +0.27 0.79 +£0.26
Ds (mm?/sec) 119.87 + 73.25 195.01 + 94.87 *K

Mean + standard deviation. **p<0.01.

Table 2. Comparison of mean lower extremity joint moments from stopping walking to critical time interval

Joint moment (Nm/kg) Direction Normal Kyphosis
Lt. LE Ankle PF-DF 0.29+0.08 0.26 +0.17
PRO-SUP 0.18 +0.06 0.17£0.04
ABD-ADD 0.14 +0.05 0.15+0.03
Knee EXT-FLEX —0.006 + 0.06 0.15+0.04 **
ABD-ADD -0.36 £0.23 -0.33£0.08 *
IR-ER 0.09 £ 0.02 0.08 £0.02
Hip EXT-FLEX —0.23 £0.08 0.008 +0.16 wx
ABD-ADD 0.40 =0.09 0.34£0.08 Hx
IR-ER 0.07 £0.02 0.01 =0.04 *x
Rt.LE Ankle PF-DF 0.23 +0.10 0.25+0.11
PRO-SUP 0.15+0.02 0.16 £0.02
ABD-ADD 0.11 £0.03 0.13+£0.04 *
Knee EXT-FLEX -0.02 +0.10 0.10£0.17 *
ABD-ADD —0.34 +0.06 -0.37+0.08
IR-ER 0.06 +0.03 0.06 +0.03
Hip EXT-FLEX —0.05+0.11 0.16 £0.13 **
ABD-ADD 0.33+£0.09 0.39+0.11 *
IR-ER 0.03 £0.02 —0.008 + 0.04 *x

Mean + standard deviation. Lt.: Left; Rt.: Right; LE: lower extremity; PF-DF: Planter Flexion—Dorsal Flex-
ion; PRO—SUP: Pronation—Supination; ABD—ADD: Abduction—Adduction; EXT- FLEX: Extension—Flex-
ion; IR-ER: Internal Rotation—External Rotation.
*p<0.05, **p<0.01.

Table 3. Comparison of mean lower extremity joint power from stopping walking to critical time interval

Joint power (W/kg) Normal Kyphosis
Lt. LE Ankle —0.04 £ 0.02 —0.04 £ 0.02
Knee —0.01 £0.02 —0.02+0.03
Hip —0.04 +0.02 0.002 + 0.03 o
Rt.LE Ankle —0.01 +0.02 —0.03 +0.04 *
Knee —0.01 £0.03 0.02 +0.03 *
Hip —0.002 £ 0.03 0.005 + 0.02

Mean + standard deviation. Lt.: Left; Rt.: Right; LE: lower extremity. *p<0.05, **p<0.01.

DISCUSSION

Stopping walking is the movement that connects the dynamic state of walking and the static state of standing'?), and leads
to a change in the gait pattern. In this study, we calculated the COP sway generated during the motion to stop walking using
SDA and examined its influence on posture control in terms of joint moment and power.

Contrary to our hypothesis, there was no significant difference in the time factor by CTI. CTI is the point of transition
from the short-term region to the long-term region. The short-term region is the time interval required to maintain stability,
and it is thought that if the diffusion coefficient in this region is high, the postural sway is greater®. To control this sway, the
elderly show more than twice the muscle activity shown by young individuals involving the biceps femoris, vastus lateralis,
and tibialis anterior muscles”. In healthy young participants, the angular velocities of the ankle and hip joints cancel each
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other out!¥), and the posture of the kyphosis in this study is also considered to be influenced by this compensatory relationship
and the control of LE joints. CTI was not significantly different, but the Ds was significantly higher in the kyphosis posture,
indicating that the sway was greater in this posture. The influence of joint moment and power is considered to control this
postural sway. In terms of joint moments, the bilateral knee joint and hip joint flexion—extension moments were significantly
different, with the normal posture showing a flexion moment and the kyphosis posture showing an extension moment. In
the kyphosis posture, the COG of the upper body is located in the rear due to kyphosis of the spinal column, and knee joint
extension moment increases'>). Consequently, the COG is easily displaced from the base of support. Therefore, the kyphosis
posture requires extension moments for the knee and hip joints. In this case, neither the knee joint nor the hip joint can be
extended, and the COG has difficulty passing from the front of the knee joint axis. The hip abduction moment was signifi-
cantly affected by the Lt hip joint in the normal posture and by the Rt hip joint in the kyphosis posture. In this study, stopping
walking was performed in the order of the Lt and Rt legs. The leading limb, which is grounded first when stopping walking,
effectively produces a high braking force®, and the muscles of the leading limb are active for longer than those of the trailing
limb during the stopping motion'®). In addition, the gluteus medius and erector spinae muscles, which prevent the trunk from
moving forward, decelerate pelvic rotation, reduce the amount of exercise, and stabilize the COG'?). This suggests that the
hip abduction moment by the Lt LE, which is the leading limb, effectively acts in the normal posture to control COG sway.
In the kyphosis posture, it is difficult to control propulsion with the leading limb at the time of stopping walking, and thus,
stability cannot be obtained. Therefore, it is considered that the abduction moment by the trailing limb stabilizes the body
sway. Regarding joint power, there were significant differences in hip power for the Lt LE and ankle and knee power for the
Rt LE. For joint power, positive values indicate concentric contraction and negative values indicate eccentric contraction!”.
The hip joint power of the Lt LE was negative in the normal posture and positive in the kyphosis posture, indicating that
eccentric contraction operated in the normal posture and concentric contraction functioned in the kyphosis posture after
stopping walking. The knee joint power of the Rt LE was also negative in the normal posture and positive in the kyphosis
posture, indicating that eccentric contraction operates in the normal posture and concentric contraction functions in the
kyphosis posture after stopping walking. While stopping walking, it is necessary to increase the braking force after the lower
limbs contact and decrease the push-off before stopping'®. In both conditions, extension movement occurred, but the normal
posture acted as a brake against extension movements, whereas the kyphosis posture caused movement was upward, which
may have affected the sway of the static standing posture after stopping walking. In the kyphosis posture, the power of the
Rt ankle joint was highly negative; it was considered that the action of efferent contraction by the plantar flexor muscle was
required from the normal posture in order to control the agitation of the body and obtain stability.

This study showed the importance of the leading limb as a braking action of propulsive force at the time of stopping
walking and that joint power was generated by the hip joint in the normal posture and by the ankle joint in the kyphosis
posture. Moreover, the polarity of the joint moment of the hip and knee joints in the direction of flexion and extension differed
depending on the posture change due to the kyphosis posture. Since the COG tends to be located backward in the kyphosis
posture, the posture control is different from the normal posture. This study had certain limitations. As stopping walking
was planned in this study, postural control may be different in unplanned stopping walking. Additionally, this study was
conducted in healthy young adults, which may differ from the actual control of patients with kyphosis.
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