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BYEMAT & 13, ASCEMWOEEZ ZZRINTOEIE & LTI 2D THDH, £DE
IRFIEITIIRE  ZOZ03 0 TEENVJ PR S O LEE PR DR H 5, EHE) )5 RE)
VEfAT L IXEMEO R TIZHRAET 2OV TEHIIT 26D TH Y | <t L CEBIFRENFEAF
Hr & IZZEMN CTOHROE X 25T 55D Th S (Gillette and Angle 2008), iHEh /)%
BIEERIT ClE 7 4+ — A7 L — FR T Ly vy —~ v hEHWIIRK ) OFH 21T 5, &
B RAENMEARAT Tl R 2 B T o B o Rk D& 7 A v MSyIT TE X, BfEF O
BIEfi oo BN, AR, /b7 A P& WER E &Y D (Sandberg, Torres, and
Budsberg 2020), 19 #fd#&do ¥ 726 BEARE & AV T2 IR oT T OEB) P EMEARAT 23T
I TE 72 (Steindler 1953), 1978 4RI =R T TOMM A MR S 4172 (Shapiro
1978), EMEfEITIZZ o B2 —F — Y AT LADBHRICE > THIAES N TEmARE W,
PR COBIZC L 2B ERNTIZ HBUCIE > Tl Y . —EICZHOEREED D DT LV,
Ll BUED T 2T 572 BIXEE ORI T 2 B M R T & . REOEFRE %
BRI S 2 Z L FRETH D,

G & B ORI, B 2 A L N OB X (TR @R R T — 2 b &
KO EIT K> THEUTANICET 2EE )P T — 2 2 laGhEL 2 212k, W
EHERT HHDTH D (Camomilla et al. 2017), BEIEMIT CIXAEERZREIEOY 7 €71
EHIeT T LT, =a— b OEB)HERRUC X D EEHT O EIC TE D, FHROEE, &
OfE, BYEE—A L b 2O8IE | BILOHURICHEAT 20000060 FHNE Y > 712584
TONNEFET 2T ENATREL 25, FAUKY 7 IR ET DN LiTT bbb, Biffrf
ORAFIEFICRET S MV THHEFMIETE— AL N THY, T2 LEHIOEFEETHS
iU —bEH S5, BT — A2 NI OREEIT 728 < LB OZ B2 @ = 12
FVAELLZ2HOTHY , BHEHOEROHAOBE DA LCEHE SN D, ZHIZBIH

DAFELZRELIZbOMEFREL LTOMEANY —TH D, AIBW T E) /) ERIAF



HrORERICHA R EA TR Y | AT F RS 72 EORBITK LT A E VI L5 EER
FEzB Ly, 20O IANEY) 7r s T AOUWHFEITKNLTZY LTV (Lauziere et
al. 2015),

BRPE RIS BT D EMERENTIL, 1877 4FIC Muybridge 3E D b v M EBEHRE L
THEMT LT b DASEERIT Td 5 (Hobbs et al. 2009), LK Z#UE TITHE (van den Bogert
1998; Clayton, Hodson, and Lanovaz 2000; Dutto et al. 2004, 2006; Hobbs et al.
2009) . K (Dogan et al. 1991; Nielsen et al. 2003; Colborne et al. 2005; Colborne
et al. 2006; Dutto et al. 2006; Burton et al. 2008; Ragetly et al. 2010; Burton et
al. 2011; Colborne et al. 2011; Bush et al. 2012; Ragetly et al. 2012; Headrick et
al. 2014; Andrada et al. 2017). Jfi(Kaya, Leonard, and Herzog 2006; Schnabl-Feichter
et al. 2018), /MIIF > i%H (Witte et al. 2002; Gosnell et al. 2011; Bennett, Lanovaz
and Muir 2012) 72 E O U EEMIZ BV THEAT M T CTE 72, 2D OWFFETIE, MUEmizl
WIS EB T DB EEEC TR A B HEEERH D Z LRI TN DL, WL DNDE
WHIE SN TWD, 21D DEWL, B CTOSMRBOZERLEROZITER T2 6 D
T2V EHERI X3 TU D (Gosnell et al. 20115 Bennett, Lanovaz, and Muir 2012),
) The bEVMEMRIT S SN TV 2 OBBENEE) Th 575, B OB EER) 34 KICD
UWNTAZIIFR &R IZ 0T B SEIEFRIZS IR ICH L TW A IR o Z & TH D | A&
T2 X0 HIENARM & HEERIRIC T D 2 E RN TE B, NEWERIR BBV T RO
A0 H 2 (Ragetly et al. 2010; Bush et al. 2012; Ragetly et al. 2012) <CP9fil
EPRZE L HEWT (Burton et al. 2008; Burton et al. 2011). Bx¥JEEL (Dogan et al. 1991)
RENTONT bry FES L <IFBTRF OB ) AR 3T T\ D, 2 b OWF%E

BN ) FHIFRAT DR AN RHR B OB Wi % DRIE 2 RFT 2 9 A TAR TH D Z
EOVRESNTWD A, BRREBS TIIWELZIAEH ShTunan,
INEVEETEA R B W TR b HEICEB T 2REO O EDICHRETHAN S 5

(Priester 1972; LaFond, Breur, and Austin 2002; Bellumori et al. 2013; 0’ Neill et



al. 2016), BEHEIIRBRIUEEF OEOLIIAE T DT H ThH Y | @ 28 CIIRREE
BT E » TO TR O SRSV N A TR~ E T 5, BB I RBRIUEE ) O
T AV NT —LEWMREED L TESNEZRGT~TT, EORWIHEEZ BT 5
(Kapandji 2010), MEZHE VS KEEEHEEEZEZ THMS L IISMINZEN T SR 2 S
B E MRS, RCTIEBEENFIE MPL) 2R b %<, MUCEEEFIER L OBE
B2 8 5, N TIENIMAT RO ZEA 72T T < L BEE S EICK L CGEMLIZENL
TOREFTEN (patella alta) LW IHHRBLIEFHSNTEY | WHEDOIZLZANRIRDT
ICRFERAOKREIZ2 2 6 L IFREFRHAOIRREO KRBTSR H Z LRE I
TUW% (Ali, Helmer, and Terk 2009; Magnussen et al. 2014; Biedert and Tscholl
2017), F7=, JBREEC patella alta & 59 2/NETIE, SCIFE CREZ D LT < B
#4347 (crouch gait) 23S SN T 5 (Desailly, Thevenin-Lemoine, and Khouri 2017;
Lenhart et al. 2017; Brandon et al. 2018; Bittmann et al. 2018), AT patella alta
DEETDHAITE, BEEH L THES ZE TROE— A2 M7 — AR LIEZEIE &
KBRDUSER ORENT o AREN D03, FRFICHERBESOAMNIKEL DI b
73> T 5 (Brandon et al. 2018), Patella alta MBFITH DA L L CISE =
WAL 72 E&ATH &, B OSHCHERME LSARAEET S22 R HMbLNATND
(Desailly, Thevenin-Lemoine, and Khouri 2017; Lenhart et al. 2017), KHIRIZI\
TIEEZEAN I (MPL) D& 2 RIFHLFA D720 RITH A~ CTREEEA 35 K (PLL/PL)
DRENZ END, R0FY MPL & patella alta & OBHENRIZ X TV 5 (Johnson et al.
2006; Mostafa et al. 2008), F7=, MEIZIL L TIIHD patella alta DIERFIZ-DOUNT
g L 1 T AL K DIBHEMITHIN S (Segal, Or, and Shani 2012; Pugliese, Pike,
and Aiken 2015; Drew et al. 2018; Nagahiro et al. 2020), L7 LZARR5H, KRiZBWNT
A FE TIC MPL RBEEFIEMAE BT 28T TN TR 6T, AD X 5 I
R 2078 5 NI b TRV, 72, RTIEPLL/PL LS OFEIEIC X 2 i s

FNLEDOBRA P T3IC SN TR ST, BMRFORZET OBE) & IR F IO ALE & O BIFR



AR LTEWREDMFAE LR,

LLbD Z & n | ARBETIIROBEMAT 2R H U CHEHRE IR E & AR OB
AT Z L AL L, UTIORTHE 2 b 6 EETOMRAITo7, H2ET
(3 PLL/PL DAt E ALK BRT OIERE ARV R SRR T DR AL B R TIN5 & &

AN

A

@

HIz, BREFOMEIZ L 2BHEG O ~OBENZ LR L, WPL OF I CREE Ol
WEIZHBERAEND DB L, 8 3 3 CIIERIET RN < & 5 KERIUSER O & X1
HHLU, BEAEICK > TRBUEGOE SN ED L I T 20 E Rt Lz, 72, &
4 BT 72 B — 2 A RITEIT BBEEC OV T B R 21T, B R AT S
T AU MENT—ZRIN LT, b ECIHBEEGIDEMALE & ROBEEOBILRIZONT
EE)FEEERAT 21TV, TORBIZHOWTRIE T2 Z L 2 HIE L7, 6 B CITAIC X
v B o0 T Eh S A IR U 72 B — 7 L RO BT U CEEN ) P RIENERT 21T £ED

£ O BB B D HFid LTz,



H2 R Y B - W B A T B % b

=

RERE M HAN TORRET OMEIL, ROBZFFRA & B L T\ 5 ARV TR
W E#RR ST & 72 (Johnson et al. 2002; Johnson et al. 2006; Mostafa et al. 2008;
Knazovicky et al. 2012; Miles et al. 2012; Kalff et al. 2014; Wangdee, Theyse, and
Hazewinkel 2015; Ocal, Seyrek-Intas, and Cagatay 2020) 7%, MERAENOJEHIZfE- TE
b3 % -0l NEE T % (Johnson et al. 2002), % Z T, MBI EDOEBELZITIZ
SWHRIEL LT, BEWHERE EBEBFEOK (PLL/PL) B ANDEZF)HEA S L7 (Ali,
Helmer, and Terk 2009; Kiazovicky et al. 2012 ; Magnussen et al. 2014; Biedert and
Tscholl 2017), %< O ROBFFETIL, PLL/PLIZHE S Z Y T THET &L KRB BEDOK DU
WALT T4 A2 b &i#im L C& 7= (Johnson et al. 2002; Johnson et al. 2006; Mostafa
et al. 2008; Knazovicky et al. 2012; Miles et al. 2012; Kalff et al. 2014; Wangdee,
Theyse, and Hazewinkel 2015), MZEE ITIENAALE & 7FHAf 4 2 72 OICMOFRIE 2 HA LT
W22t d %78 (Miles et al. 2012; Allberg and Miles 2020; Murakami et al. 2020), %
AU S OFEEEIT PLL/PL 1 E EBHEIZERR THEH STV 5 o1 TidZewy, PLL/PL 238009512
ONWTHEFTOMBEILL VIR D1ET TH LA, EOMOIBREFAIER & L CTRIRE
THORESRXRMBEWEDOR I 08, BEFITEMEICHEL 52 2R 5, A
Extgr e Licd 28190 Cld Insall-Salvati 8 E BB m S GrimM(7E) ks o
PEZFHME L7z & 2 A, B3VMEBIBIMR LoV Sz o 7o LA LT % (Ali, Helmer, and
Terk 2009), ROBEFHIRFEIIAL Y b2ETH L7720, ROBEHETENMALEIZ S 2
PLL/PL D38 T LV /& < MDTEREFERIRFEN L0 B L TW D aTREMEN H D, Ll
ROBEEEITREMALE I 2D OFB O FE L GG L -5 0,

ATl BEEPDELZ B GEICET D & BEERALEICRD Z EBHD

LTV D (Neyret et al. 2002; Biedert and Albrecht 2006; Magnussen et al. 2014;



Ahmad et al. 2019), MEZEF &N (patella alta) Tid. BEERIHIHE & RBRE ELE O
3 U, BEE DAL E TR D A RetE) & 5 (Magnussen et al. 2014; Ahmad et al.
2019), 72, BVBEEMREH KD BET ONLEMIZ DR 5 AR SR ST D (Neyret
et al. 2002; Magnussen et al. 2014), ZiUH D ADHIZEICHESW T, BRESSEIZIB U
T PLL/PL & EMLE & OBIE I HISE S 41T & 72 (Johnson et al. 2002; Johnson et
al. 2006; Mostafa et al. 2008; Kiazovicky et al. 2012; Miles et al. 2012; Kalff et
al. 2014; Wangdee, Theyse, and Hazewinkel 2015), W< D2 DOHFZETid. BB WML
F(MPL) (SRR A L7 KRR, IR B I PSR L TV W RIZEERT PLL/PL 28R&E W
EDREN TS (Johnson et al. 2006; Mostafa et al. 2008), fiOHFZETi%, MPL (2
BL7e/RRERBRBL THRWENIRTED L 9 REWITR 67270 5 72 (Wangdee,
Theyse, and Hazewinkel 2015; Yasukawa et al. 2016), PLL/PL O eI 3255 Irim Ny
B2 EHEICFHI L TW D DT TlERWizd, b UBE B IT=ALALE Y PLL/PL LS DOZEX O
WELZITTHDHOTHIIE, MPL OH 5 KL RN ROBFEGITENAEZ D O % RF
HWEND D,
Patella alta (AWK SNTWIMETH LN, TOERITHEmMOHI L 72> TV
% (Biedert and Tscholl 2017), MEZEE DU ALEICEI L Cld, MBI BT K 2 580
K (Johnson et al. 2002) TH A (Ahmad et al. 2019) TH#EEINTWD, ATIHEEE
AL & (SR B E R AE T OGN FEA L E4TH Y (Biedert and Albrecht 2006) .
JiE Bl TR L 7o Al sE R R T O R R RO E A BRI K 0 HEE T 2 HIERwE
SN TS (Ahmad et al. 2019), RTITRFEIC LV RS OMRMAEICAERENDH D Z
LOVRESNTEY (Sabanci and Ocal 2016), RFEF O AEERE ZNIf > TENH D Z &

BHERIS D, L L ZHAUT DWW TR L7eBFZEI A E L 72V,

—

ABFFED HEYE, X #REig 2 A CONER O #E mE A ALEIZE L TRET 5 2 &
T D, H—IT, WRRFERFHED IR B DE MBI ST B2 52N L, 312, MPL

IR LR ERE L T ARWRORE CIEZEE ImEhr i E 4 i+ 5,



2-2 k& Tk
2-2-1 MR

HABRE A2 R BRI K OB by b7 ) =y 7225 % HRIITK
B U7l AT A @ 15kg BLF DO K% | AWV EORKHEZ S CRHME L7z, MR ERoT0iF, B
FH DA LN OB e B OB B A b T2/ WER], 36 X ORI 7 % B D 5 8
HFEOTKFTRWVERTH D, KM, PENI, s, RE, BEN, BEFHHOG M., B
HEBEADOZ L— REFM Lz, KERE O L SMENE YN E R > TV HIREE T S
Nic, B OTaTONAMAT T X MEEZ ISR & Lz, 20 X572 X BEEICITR
B EE A4 90 EEIC L TR L7cb D & SERMBRIREBICL TRE LIZb D L3 EE
NTW, REFBEEIZA > TORW XBEEIIIES RN BRI Sz, L7ehi-> T,

J L — RIVOBEEBFNIEAE L7 RIIMIEICE EFnh o7,

2-2-2  F-HME

TARTOXMRERETRIRE AN T b TlEZeh o272, LLRTOMFZEIZ K
SWTBHEIAE A EFE L7- Mostafa et al. 2008), AL KBRE OfiFHdh & Irri$E o fis)
fh oD 22 SO RO RE A PR RE & Lz (Figure 2-1), MEFFENALE (PPP) F L UVEHE
BEAALE (DPP) 1%, WEOHEZ S LITIHHED T A OER ETHIE L7z (Johnson et
al. 2002), BEHOIEAMS L <ITEAD HIFHICH L TREICHEZ FA L, BHEOINLH
HEOMETORMLZBEOR S THRAE L7 (Figure 2-2) , PLIIHEBORETEE L
THIE L, PLL 3B O FazE i) b IS E H i OBMLEN A OEEW AT £ TOR S
&L LTHIE L (Figure 2-3),

KEREREOBEREM YA X (FC) 1%, Blumensaat’s line (27> CHIE L7= (Figure 2-
3. KERHHEEE (TL) L@ EOHFIE (Johnson et al. 2002; Mostafa et al. 2008) & [FIEk

(2. KEEBEEEOITALmD b EFEHAEO LG £ THIE L7z (Figure 2-2), f#EHFHME



B (AT ) 13, KEREEAAER S & TLMOERRC L > THELR D RMOME L L
TEF L7 (Figure 2-1),

TRTOWEIX, 2 Ea—ZZHFHY 7 v =7 (ARCAD v1.6.0; SHF s
o B, AAR) ZMEH L CEM LD, SFERITEL LTI Lz, FEHcEoiztE

I+ PLL/PL, FC/PL. TL/PL, TL/FC T %,

2-2-3  Hat
2-2-3-1 JeE i 5

F 3t RF O PNAMIT ) X BREHE OFT R CEAWT, BEF LB I B X
S RF 2R -7, PPP E72I13 DPP & BAEAMEL, i, (RE, M5, 24, PLL/PL, AT 4
JE, FC/PL, TL/PL, E£721% TL/FC T ZFh & OE 2§45 7= 012, O & > F OfFHE
JRONTEAT 5720 p < 0.20 OEBAEERIFET VIZE DT, HRER 0 NOHERICRRDHE
BaaheT VERET D720, BERAEIC X 2 EREFGHT 21T > 72, ZEEOMAAE
AIEEAEROH 5ET IV EIRWET LA T 5 BEHMREIC Lo TOlr Lz, BRKH
CEEZ, b U ITHFHICHE R EERL, BEET MCED T,

F7o. JEERFONSMI X BRIEIE 2 MPL O d 2% 5 72 5 MPL i & BB BLE D720
BN SR D 3 b — VB, PPP & DPP B X ONPLL/PL, AT 4, TL/PL, TL/FC,
F721% FC/PL IZDWT MPL OF B CHEZEN D 2 NEREIF OGN 21To7c, ZD L&, BIff
. A, RE, R ERICONTH HH UOBIEHEIF AT 2170, p < 0.20 DX
Bk BRIFET MCE D TEEGRANEIC XD ERIRONT 21T o 72, RS 0 HAEICHE
IR B A GLET VERIET D700 BEWAIEIC X D ERIFT&21T > 7z, ZEEO
MEMERIE, HEERO® 5ET N ERNET VA IR 2 B EHREIC L > THOr LT,
BERRICEZE R, b L ITHERICHBRMAEERZ. BEETMIEDT,
2-2-3-2 fih 5

SERAHERFD PPP, DPP (22U T, MPL OF ETH B2 203 8 2 DMRAET 5 7= 912 EA



ST aAT o7z, £lo. ZOBRTOBEAE THDRKNMEAEIZOVTS, IPL OFET
BEREND D2PHGRET 21O BRI 21T o7, T2, Fin, E, . 24
WS E LTED, BEBEIC LS EREYROIT 21T 7,

B 0 O ARBICRRLIEREELET NV ERET 272010, BEHAEIC L HE
Bl 24T > 7co ZEBOMAEME. HAEROH DET NV ERWET LA T 2 B
FRIEIZ L > THr Lz,

T RTOHHHTIZ Stata (/13— =3 2 14, StataCorp, College Station, TX) ZfEH L

2o FERTHIHERE R L OMERRICIZ, 5% DA EKYEIS X 2 mflkE 2 v 7z,

2-3 (EES
2-3-1  HERRRR

JeE IR AE O PNAMBITT ) X BRE R 71 B8 99 AN L Ar o 72, D B MPL ISR L T
HONA44BH 63 ET, ZL—RFONGRIZZ L— R IR 98A9 ik, 7 L — R A% 22 80 25 i,
7' L— RIS 23 38 29 fi7Z» 70, 260 MPL BEICITABREAS 34 B, AHBEAS 29 iE %
Ao, RO TRAENE 53 (FEPH 7—140) & Ae, AREORAEIL 3.7 (FEPH 1. 2—11.3) ke,
PERUIZHEDS 6 86, MEAS 6 BH, HEMEDS 14 81, BELTHEAY 18 B CTH Y | RFEIX M A 7' — FAR
I3PH, MEFENR T, FUDU, RAT=7 v, 3—7 ¥ —7 V7 N%& 50, $RN 28,
XN T XTI F =V AAR=T )L S ATy aay h—ANR=T)L vy
N7V RY—=T Ry NV F =X I=FaT7 Xy I AT b ANEI N LHATOE
FNTo, BEEREOZ2 Va3 b a— VREIZIE 27 31 36 lAS & vz, AR 19 5%, A
TIPS 1TITH Y | Flno T RAEIT 98 (HIPH 7—173) » Alis, KEOTRMEIL 4.6 (GHiPH
1.6—14.2) kg, PEBNTHEAS 4 B, MEDS 4 8, ZBB0EAS 13 A, BEATMEA 6 SHCH Y . RFEIX
T —=RANRBEH, X v/ T7vEATIT, Vb aa—F—R34% 35, A—F—=
U—, FUU HfE, "I nK 2, E—I N, JLUFTINRY T I =2FaTva

FIF— == F—I T —TF VTR LT,



B R AR O PNAMAIT ) X BRI 29 BE 50 ANk & 7e o 72, 5 H MPLICRRE L T
TOMNI8FESI LT, ZL—FOWFRIZZ L —RIN 282 1, 7L — RNIA 8HA 11 ik,
7 L— RIS 13 88 18 B2 » 7=, ZH B D MPL BEIIZAE B LAY 18 i, A% 13 la £
Ao, RO REE 31 (PR 8—177) 4 A, AEOHRAEIE 3.1 (HEFH 1. 2—10.9) ke,
PERITREAS 3 B, M2 5 8H, ZEBMHEADS 6 B, BEEMEA 4 BHCTH Y . RFEIE A 7 — RN 5
UH, MEREN B HH, RAT=T VM3, UV, =7 % —TUTNE& 28, Y=y 7
Y FU=7Fy N 1EGEN, BREFHAORV 3 Fe— /2 12 B 19 S
ETe, EBBS 9B A% 10 BTH Y | Filmo T RAEIL 98 (#iPH 6—173) » i,
REOFJAEIL 5.8 (FiPH 1. 7—10.9) kg, VERNTMEAS 4 58, MEAS 1 58, KZ40ED 6 BH, 3hE
WS 1 BECTHY . RFEIIT Y v 7 T vvAT VT E MM T =KLV ETFTUNRK 28H, 7
VOFTNRy 7 R=Far7vafuF— M, Svar vy P RY—T Ry
7, = A=0% 1HE T,

R U7z besR & A FE O SR L OMEMER 2242 FE Z £ I2 Table 2-1 1279,

232 WERIORKER
2-3-2-1 Jee it 5

Table 2-2 (2, PPP|ZREET 2K 1A MGE L7 HEUR B X OEEIRGH OfER 2R~ L
T=o E[EURIHT OBAMGE T MITBIEI AL, i, (K8, PLL/PL, TL/PL, TL/FC, FC/PL %3
GENT, BEETVICITBEME AR, 4, PLL/PL, TL/PL, B XN TL/FC 25~ 72, Table
2-3 (T, DPP |ZHET DR F & ek L7 iR ds L O EBEIFE AT OfE R A 7R L7z, DPP DB
MHET VCIXBIE AR, FlR, RE, PLL/PL, AT AENE N7, KT /VICITER, B
HifEE, PLL/PL, AT NS,

F72, WPL OF B CEEFE L7255 % Table 2-4 (278 L7z, PPP, DPP & (2 MPL @

HEEIZLDHEEZEI D2 7208 DPP X MPL 7 v — 7 TN AN H - 7= (p = 0. 073),

PLL/PL 3 X ONTL/FCIZ b A B EITRD e o7, AT fEEIT MPL 7 /L — 7 CAHEIZHN

10



LTHEY (p=0.029, TL/PL & FC/PL X MPL 7 /b — 7 CHEIZHD LT (b <
0.01),
2-3-2-2 liilades

FEEBEEH O NAMALS TR BB IZ 2V C MPL O I CHE[EIF /T 21T o 7o fE % Table
2-5 12Kk L7z, MPL 23 & D% CIXAEIZ PPP 2N E x5 7248 (p < 0.01), DPP (21X MPL @
B L DHEEAETR»-o7 (p=0.097), E7z, WL DOHDHEMITa L b —/LZ A~

KIMBAENAEICRE -7 (p = 0.027),

2-4-1 ESEip)ES
B4 O LR 5 DIETH Y . KERE I 69 2 B OALE LB O 8
P> CEAICEE LT 2 ERRE L7, PPP & DPP ICBET 5 T R TORKEET LI
PO TREFIA E OREITKI-0. 01 TH Y, PPP & DPP 2B HE H> & A DB 2 52 15 T U
5T LRI, ThHDORRIT 13 BHORIZOWTOLEIOWNZE L —B L TV DA,

F DML TITEBE DR DT o T2 F S STV 720 (Johnson et al. 2002),

PLL 230092122 T, WHEICKT 2BHEOMEN L VIR o7, 2k
R T A RN 9 2 BRIC PLL/PL 2 & T 5 Z & OF R %7~ LT % (Johnson et
al. 2006; Mostafa et al. 2008; Knazovicky et al. 2012; Miles et al. 2012; Wangdee,

Theyse, and Hazewinkel 2015; Ocal, Seyrek—-Intas, and Cagatay 2020), L72>L PPP X

:ﬂ

HHEOR X & RREHEOSEEMEREC S EELZ T T\ e, MHENE S RIIKEE T

h

MACIHEAZBRIIS SR V) 28 BROKBREED/N S < RAUTZE D53 O E
NIEALCBENT 2720 BEE DRI EOIAICBEIT S &V 2L 2L T

HEEZ LD, Flo. DPP X AT AEEICRELZZITTRY ., KERFENIR L TR AR
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MPATIZIE S 72 213 & DPP ITIALIZ 72 o 72, ZAUSKBRE B3 2 B0 M 3 i HEO
IR EZICH LN TIRESND Z LR L TN D,

PPP & DPP D7 TN A B ThH -7, mlnll/2 21E EMET OAENENMIZR D
ZEDREBE NS, Lo LZEDOREITH 0.0005 TH Y, PPP b L <X DPP I 1% D& L%
BT DIZ 16 » AL EOFERMENKIEE 72 5720, BRNRBERIIBENTZLEZI LN

776

2-4-3 A T & R3S DR N A

JE B DN T O 5 . MPL TR L 72 B B D OALE IR B B IS FR R
L TR WEROBEROME L KL THERENRBD DN hoTle, ZTHVE TONI
TIE, MPL IZHEE L72 R PLL/PL I3 R LV bR & < BEEFPENIINLE L T2 0]
REMEN B D Z LR EN TV (Johnson et al. 2006; Mostafa et al. 2008), ZALH?D
WMRITRBRZ G L LIzb D THY | INURZ R L LIS TIZ MPL DA% T PLL/PL
WA BN L7270 - 7= (Wangdee, Theyse, and Hazewinkel 2015; Yasukawa et al.
2016) , ARIDOHR T H /RO PLL/PLICIIAEEN 2| WEOHE & —E L7z, MPLE
T TL/PL %° FC/PL A BIT/NS W I &, BEFOMBEICABEEN 2N L & —RFET
D73, MPL FET AT AENFAEICRENWZ &0, BEFEFTIEMAEICEET 5K 1 EED
HLEN) ZEPEELTVDDN S LIZRW, MPLIIZHEE L 7ER] TIIRIRE 1# O FE
EEINDIZDBEEFENERNE VWD Z L FREICS FHTE 722 (Roush 1993;
Piermattei and Flo 1997), B% &  [ARROBLHE CITRAL S AI~D R X L 25 2 LN
AR E Tz, F72, MPL BECIERIRE O RS EIET D ARt bR ST,

R CITABEN RS TZIZ b b BT, MEBROBEESIEIZ OV TIE, MPL
BN b — AR ANE BN Th o7z, Ziud MPL BEChoR A ENAREICK
SV BEFOFMENN LI VAN ETHLZEBNHERTH L ERBIND, RAT=T %

XH L LIz H0P9E I, IRBIEI OB RIFICHEZF B SR ELZ 825 2 L Tl ORKE
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BURLANEZ A AREMEN R INTEY . ZoRiEL MBS E S (functional
patella alta) ] (Wangdee et al. 2015) L IEA TS, K25 H FENER: 23 2 B2 BRI A3
Z OEBRTHRE L7 KM R £ T E$ 25 & 37413, functional patella alta 7% MPL

DIFRE72HZEbEZ BN,

2-4-4 BRI

A OFEFIFEIAE 15kg LT E WD FETERD N, RFEEZRELRNroT, £0
728 MPL DA HEZEI$ D55, MPLITH30 D) R WRFE D RFEDFHE 2 D>, B H K
FECHBELTROLNDEZRDONE NI ZEEZmUDITIIARTSTH D, SRITRELR
E L CRBROIIEZ T 2MERHHTEAH 9,

Fo, 7 b— R OEFPEGIC A hoicZ & & 7 b — RIVOREFI & & 72
el 7= RZEDRHEIZOWTHRTT 5 2 &I TE o7, MPL D7 L— RIiZk -

THEE ONLEICEACR & D RETT 572 01id, K0 REIEFIREPLIETES 9,

2-5 /NG

HEETEMALE L, BEPTORSCWEOR S, K EFEOKRE X WHEOBE
78 EEEOBERNKAT L TN D Z EAURE NIz, /NIURO MPL BETIE, = b r—LVBEIC b
NTKEEEHENE S KEEFEEORA RN H D Z EPRBINTZN, TR H0D6
THRBICHTOBREEOMEIT = br— AL bAEBICIME SRS N7,
L L7emn ., IRBIET O KA A EE I MPL BEA3 2> b e — AREIC R THRICKRE L £
MU TR E DA BICEICBE LTV,

INRIRIZ RN TIE, ERIET ORI S RO T2 D IS8 25V 48 2 RN IC B
% &\ 9| functional patella alta DIFfEN/RIB I D, RIFFIZ, Z OFFREA MPL (2 B

LTWD AIREMEDRE 2 BiL D,
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Table 2-1. Mean (standard deviation) of measurement ratios and angles

Abbreviations: AT angle, anatomical trochlear angle; DPP, distal patellar position;

Flexed X-rays Extended X-rays
MPL Control MPL Control
Stifle Joint Angle
95 (12) 81 (13) 147 (13) 140 (7)
(degrees)

PPP 0.28 (0.18) 0.46 (0.19)  -0.30 (0.18)  -0.14 (0.14)
DPP 0.99 (0.16) 1.10 (0.17) 0.34 (0.16) 0.44 (0.14)
PLL/PL 1.87 (0.23) 1.93 (0.21) 1.84 (0.19) 1.90 (0.23)

AT angle (degrees) 137 (6) 135 (5) 140 (6) 137 (7)
TL/PL 1.43 (0.16) 1.55 (0.12) 1.46 (0.14) 1.63 (0.15)
TL/FC 1.59 (0.19) 1.63 (0.17) 1.65 (0.18) 1.79 (0. 20)
FC/PL 0.90 (0.07) 0.95 (0.10) 0.89 (0.06) 0.91 (0.07)

FC, craniocaudal size of the femoral condyle; PL, patellar length; PLL, patellar

ligament length; PPP, proximal patellar position; TL, femoral trochlear length.
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Table 2-2.

position (PPP) as a dependent variable

Results of linear and multiple regressions with proximal patellar

PPP Coef. 95% CI p Adj. R-squared
Joint angle -0.0112 -0. 0130—(-0. 00937) <0.01 0.601
Cons 1. 36 1.19-1. 562 <0.01
Age 0. 00159 -0. 000829-0. 00235 <0.01 0. 142
Cons 0.244 0. 181-0. 306 <0.01
Body weight 0. 0160 0. 00381-0. 0281 0.011 0. 0558
Cons 0.270 0. 199-0. 341 <0.01
Sex Spayed  -0.0412 —0. 141-0. 0588 0.416 -0.0184

Male -0. 0306 —0. 154-0. 0926 0.623
Female  —0.0615 —0. 182-0. 0592 0.314

Cons 0. 376 0. 306-0. 446 <0.01
Limb side Right -0. 0264 —0. 108-0. 0550 0.521 —-0. 0060
Cons 0. 360 0.304-0. 415 <0.01
Final model

Joint angle  —0.00991 -0. 0112—(-0. 00864) <0.01 0. 828

Age 0. 000562 0. 000187-0. 000936 <0.01

PLL/PL -0. 362 —0. 448—(-0. 277) <0.01

TL/PL 0. 665 0. 507-0. 824 <0.01

TL/FC -0.234 —0. 365—(-0. 103) <0.01

Cons 1. 29 1. 02-1. 565 <0.01

Sex was compared with castrated males and limb side was compared with left side
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Table 2-3. Results of linear and multiple regressions with distal patellar position

(DPP) as a dependent variable

DPP Coef. 95% CI p Adj. R-squared
Joint angle -0. 00923 -0. 0108—(-0. 00761) <0.01 0. 565
Cons 1. 87 1.72-2.02 <0.01
Age 0.00114 0. 000478-0. 00180 <0.01 0. 0981
Cons 0. 960 0.905-1. 01 <0.01
Body weight 0.0116 0.00122-0. 0221 0. 029 0. 0384
Cons 0.977 0.916-1. 04 <0.01
Sex Spayed  —0. 0266 -0. 112-0. 0586 0.537 -0. 0238
Male -0. 0347 -0. 140-0. 0702 0.513
Female  —0.0341 -0. 137-0. 0687 0.512
Cons 1. 05 0.995-1. 11 <0.01
Limb side Right -0.0132 -0. 0824—0. 0560 0. 705 —-0. 0088
Cons 1.04 0.993-1. 09 <0.01
Final model 0. 795
Joint angle  —0.00990 -0.0111-(-0. 00874) <0.01
Age 0. 000454 0.000127-0. 000781 <0.01
PLL/PL -0. 287 -0. 356—(-0. 217) <0.01
AT angle 0.00743 0.00481-0. 0100 <0.01
Cons 1.43 1.03-1. 82 <0.01

Sex was compared with castrated males and limb side was compared with left side

Adj., adjusted; CI, confidence interval; Coef,

16
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Table 2-4. Results of multiple linear regression performed to evaluate the association between PPP,

DPP, PLL/PL, AT angle, TL/PL, TL/FC or FC/PL, and medial patellar luxation (MPL) on flexed stifles

Coef. 95% CI p Adj R-squared

PPP 0. 644
Joint angle -0.0106 -0. 0125- (0. 00859) <0.01

Age —-0. 000947 0.000427-0. 00147 <0.01

Patella MPL 0. 00609 —0. 0531-0. 0653 0. 839

Cons 1.24 1.06-1.41 <0.01
DPP 0. 598
Joint angle —-0. 00950 -0.0113-(-0. 00772) <0.01

Age 0. 000700 0.000230-0. 00117 <0.01

Patella MPL 0. 0488 —0. 00460-0. 102 0.073

Cons 1.81 1.66-1.97 <0.01
PLL/PL 0. 0050
Patella MPL —-0. 0581 —-0. 152-0. 0363 0.225

Cons 1.93 1.85-2. 00 <0.01
AT angle 0. 0598
Patella MPL 2.80 0. 296-5. 30 0.029

Body weight 0.432 0. 0606-0. 804 0.023

Cons 132 130-135 <0.01
TL/PL 0.119
Patella MPL -0.119 —0. 181-0. 0563 <0.01

Cons 1. 565 1.50-1. 60 <0.01
TL/FC 0. 105
Patella MPL 0. 000983 —-0.0748-0. 0768 0. 980

Age 0.00130 0. 000560-0. 00204 <0.01

Cons 1.52 1.44-1.61 <0.01
FC/PL 0.129
Patella MPL —0. 0688 —-0. 105-0. 0325 <0.01

Age -0. 000476  —0.000831- (0. 000122) <0.01

Cons 0.994 0.953-1. 04 <0.01

Patella was medial patellar luxation group compared to control group.
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Table 2-5. Results of multiple linear regression performed to evaluate the association between

PPP, DPP, PLL/PL, AT angle, TL/PL, TL/FC or FC/PL, and medial patellar luxation (MPL) on extended

stifles
Coef. 95% CI p Adj R-squared
PPP 0. 422
Age 0.00129 0. 000455-0. 00212 <0.01
Body weight —-0. 0262 -0. 0407- (-0. 0117) <0.01
Patella MPL -0. 155 -0. 246-0. 0630 <0.01
Cons -0. 104 -0. 225-0. 0160 0. 088
DPP 0. 236
Age 0.00117 0. 000329-0. 00202 <0.01
Body weight —0. 0162 -0. 0309- (-0. 00147) 0.032
Patella MPL —0. 0783 -1.71-0.0146 0. 097
Cons 0.433 0.311-0. 555 <0.01
Joint angle 0.0789
Patella MPL 7.35 0.868-13.8 0.027
Cons 140 135-145 <0.01

Patella was medial patellar luxation

group compared to control group.
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joint angle

Figure 2-1. The measurement definitions of the joint angle and anatomical trochlear angle (AT
angle). The joint angle (white arc) was measured as the caudal angle of the anatomical axes of the
femur and tibia. The femoral anatomical axis was defined as the extension of the line connecting the
two points (white squares). The proximal point was the centre of the femoral width, which was 1
femoral condyle length (Iine B) away from the proximal extremity of the trochlea, and the distal point
was half the length of line B away from the proximal point. The tibial anatomical axis was defined as
the extension of the line connecting the centre of the tibial width (black square) and the notch at
the front of the tibial plateau. The tibial width was measured at the tibial cortex, which was 1.5
lengths of the proximal tibial width away from the notch at the front of the tibial plateau. The AT

angle was measured as the caudal angle made by femoral anatomical axis and the femoral trochlear line.
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Figure 2-2. The measuremeﬁf definitions of the femoral trochlear length (TL),
proximal patellar position (PPP), and distal patellar position (DPP). The TL was
measured from the proximal extent of the femoral trochlear ridges to the origin of
the long digital extensor muscle. X is the distance from the proximal end of the
TL to the proximal edge of the patella. The PPP was defined as X/TL. Y is the
distance from the proximal end of the TL to the distal edge of the patella. The

DPP was defined as Y/TL.
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Figure 2-3. The measurement definitions of the patellar length (PL), patellar

ligament length (PLL), and size of the femoral condyle (FC). The PL was measured
as the longest dimension of the patella. The PLL was measured from the most distal
portion of the patella to the patellar ligament insertion on the cranioproximal

portion of the tibial tuberosity. The FC was measured along Blumensaat’s line.
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93 REEMER &/ RERE & FC B9 2% M

I

3-1 =

BB WL, IR Z L E L TROBEIEAREEDO T TR HZVEBO—DTh
% (Priester 1972; LaFond, Breur, and Austin 2002), % ®JFEEIXSERICITMHH STV
PRV, R RMEEE L O R TITRERE & KERIUBHF) DT o 2D AR W38 % & IR <
EZZ 5TV (Hulse 1981; Kaiser et al. 2001), X972/ F 0 AD RG]
EZTbDE LT, KIRFEOANK (varus) F703 (valgus), WKE (genu varum) .
KERE[EfES (Femoral torsion angle; FTA) Dy, WE% (coxa vara) 72 & DE#EH
WA HILTUWS (Hulse 1981; Zilincik et al. 2018), KERE & FHRIUSERS 0O R )51
R, B, B ORFICL > THal S I IS ATREMER & D53, T b ORRES KK D F 5
ZEHIT 2 HIEITIE & A ERESL S LTV R,

WAL D BT Z L) HEBDO O L DL LT, BHFER L KIREIREDOT 74 A v b3k

WAL ICRFEZ 2T 50008 H 5, BEF D KRG IS L CRFICEMIIIET S

& E AL (patella alta) 38 X OREF DI KIREEHICK U CREICEMICIET 2835
BAKAL (patella baja) THDH, ATBWTIE, patella alta 2MEZE OB %
BT ZENMONTERY, BMEBTEAMALEOHEIZIT Insall-Salvati %7 £ 23D
T 5 (Biedert and Tscholl 2017) Mostafa HIE KA KA xf4 & L C, EHHE (PLL)
/EFEEER (PL) BELO, BEE LAY & KBRS FEEA G £ COREE PL O (A/PL) %
RAWT, BEEIEOAEEIZ L 53 E O 7 M OALE OB Z 3/l L7, 1% 5 OBFFE
T, BEENFBLEO R TPLL/PL & A/PL NEEZE R L, BEEEIM B O R T A/PL A
&A% 7~ L7z (Mostafa et al. 2008), L2>L—J5 T, IMRIRA XSG & L7292 Tid, PLL/PL
IR EENGTBHEAOA I X2 HEEITRN D EBRHE ST % (Wangdee, Theyse, and
Hazewinkel 2015), F7=BIDHAFFETIL, PLL/PL OIK FIXEHEENEMICHDH Z EE2RLT

WDHDTIEZRLS, BEEITHHEOFER ZFH>RIEIZI 1T 2 IEH R REFRIRR ORI R T
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HD LRI Kalff et al. 2014), ZHSOZENHIEX, PLL Z3Hli+ 57210 Tl
patella alta<° patella baja ®BWHIIIA 0 TiEaWnhE W) Z ERHEEIND,

Bl patella alta ([ZXF3 2 HG1E L LT, KERE G ERRE U 2 11 5 JEBHL i im0 is
B2 AT TIEFIDN S STV 5 (Drew et al. 2018), (RS OBFZETIE, B LM DOENL
R IL. R R~ AN EZABICHINSE 5 2 LRl S ( Scientific
presentation abstracts of the American College of Veterinary Surgeons 25th annual
meeting’ 1990), MEHEIHIIBEDAMMNR DD & JEHImFBESCA > 7T o MEHEZR
EOEPHEZ 5l & Z 3Rl & 5 O T, KRIREHHENRE DI 21T > TRIRE R (FL) %
gL, AMAEET 52 ERARTHLLEEXHND Drew et al. 2018), ZALH DHISE
T, BEWE D RVVIREA A O 72D IS KRERWEAF 238 L CW D AReMERH D Z L &R L
TWo, ZOFEHGIZPLL/PL 2 U CFiTahmi 4 2T, AT & itk O E ONLE %
B D72 DI A/PL ZHEHA L TV D, BRI I E M m s a0 KRB 56 EA B U121
PLL & PL &2k L7a\/2eh | PLL/PL 7215 A L THfi 2 OARRE 2 5 F A9~ 2 D13 Ri@E 24 72 &
LRI D, IBAVIC, ENIEE AR O OIRREAZ T T 5 720 I12iF A/PL 2MEH &
N T X7 (Segal, Or, and Shani 2012; Cashmore et al. 2014; Pugliese, Pike, and Aiken
2015) 23, W OO TIIMiE S A/PL DIEFEFRFAIZA > TV Z ERHEIN T
% (Cashmore et al. 2014; Pugliese, Pike, and Aiken 2015), HRITEILEKSIX, 7 L—
RIVOEEFTNITBHAZ AT 2 —# DR TIE, PLL/PL NIEFHFAN TH > TH, KRB
FE D ERIR AR HT 2 T DI KRERE S HR B TIBRIT 2 L EE T 25803 H 0 Z L2 WmiE L
7= (Nagahiro et al. 2020),

ARFETIE, KRBRMUEAM & (QUL) /FL TR A 2 Tz, QUL/FL 1ERBRIERR) & RRRE
DESONRT A EHEICHET 2 5D Th 5, L L, KERIIEER RI3BIETR X O
BSR4 BE DRI L 0 iR - IWHE T 2 FTRetE & 5, £ 2T, QUL/FL RO AR T > =

NCRDEEEZT LD TIERWMNE WO REL AT, T EMGEE LT,
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3-2 L L J5ik
3-2-1 BRI

A R E T IR B OB D2 MER 7o e — 7V 12 88 (KR 6 BH, A A
6 81) & L7z, RiZr— (RS 1.16m, 18 0. Tm, =& L6m) (2 1EAF ORI IZUA L
Too REZ22CTRAMMA, SEIT1 A 2 EHRIELHRPOKTEH L, X TOERIT
YRFEOEFE DA KT A NS ERFOMBLERROERBER TUTo Tz, URRE

7 0 29S-31, 30K-1),

3-2-2 avta—XERY

EHMENTI T OR T =V TEANL, A Y 70T THERF L2, REMEMEIIC L7k
HE T X BAEN & MBI & 2 EAVRFE O A FEIZ[EE L C 3 ot =2 v B 2 — X WifEfRie (3DCT)
AT o T, BREIT TSX-303A (RZ, HAL, AA) ZHWTITW (A7 A A 0.5 725 1. Omm,
EFEME 120KV, R 300mA) , $NTOBRIL AZE N—=F v LT LA AV T b (R
AZE, B, BAAR) ICTHNT LTz, KB Ed Dt rRE7e 7 > K~—27 Z AW, B
JeAd (FE) . R BEEiIPNSME (AA) 36 KOV REEI FE A8 4T E Lo, IXBIHEI FE AL, BrE s
OFFEIA RO KERE RS-, RO KEREAMEIZ K > THES N 28l & L TERS
oo MBI AN AL, WO A E RS, RO A EREE . RO REREAMEIZ K> TIEDS
NWHOWNAE E LCER SN, BEE FE A%, RO KRRRE Kis7. RO KRG F4E,
[EOPEESMNEIZ L > TIEG N D FAIA & L TERR S, IBIHET FE M BEIX 50 B, 90 BE,
135 i, fxBAHA AA M EEI3 60 B2, 90 £, 120 FE, JEPHHD FE A3 310 AE, 270 FE, 225 4
ETNENFHMIT 52 & L Lic, TNODOAEITT=A A =2 —2H L TRE Lo, FEE
DA FEIZITRAZENAE U D72, #EFHTIE 3DCT Mg TRl L =B AR+ 2 & &
L7z, MRBAE & RIS O A E DT X COMAG DY, Ait 24y b CTEREHRY L, 3F
fili L7z, 7272, WxPE&T FE f4E 135 i & JRBIAET FE /4 310 £ DM AE DEITWELIC A

ARECTH o772, RN L LT,
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QML X E O KRBRIE MR 20 DR EE O IO R E TOEREE L THIE L

(Figure 3-1), FLIZABE Kis1 D bITALO R B IRARMIF & £ TOMAEL LTH

it
i

7= (Figure 3-2), %% QML % [Flo> FLfE TR LT, QML/FL & L7z, PLL I, BEEE O fx
AL D IEE R O ER AT E COMREE L CHIEL (Figure 3-3), . =
B DHTAL RS s LR £ TORRMEE U CHIE L7z (Figure 3-4), 4 PLL Z Rl PL T
B L CPLL/PL & U7z, FLITSEZ 52 % AIHEVED & 2 KIERE OB DA Z PR 5720
(2 RO RBRE AL SMAl M (aLDFA) . SHER IS LOVFTA % i E ORI HED W CHIE
L7z (Dudley et al. 2006; Barnes et al. 2015; Yasukawa et al. 2016), BIEifEEDH

2, BEONEROICHEA LD LR LT F~—2 AL, 3 DTy R~v—27 %
GRS Sz 3 ot EEE LCHIE L7z (Figure 3-5, 3-6, 3-7), # B
& QML 3 K OVPLL 1345 3DCT Wit ECRIE L7223, Z DD /8T A — 22D C I Baf FE
90 PE. RRBAS AA A 90 B L ERAEH FE 8 270 fEZ B S L 72 3DCT Mifg F oo Z CHIE

L7,

3-2-3  MEEHEAT

ZEAT v 7 U A R[Eashr &2 %M LT QUL/FL & L <X PLL/PL & BHEif4 EE & DB
R A Uiz, MBS AA AEEICBI L CIEENRIC R D IS E S K5, IKBIET AA A
FEL 90 EoMDOEDMAE (REE AL ZAE) ZIEOETHW T Lz, 2EAT v 7D
A REYRIHIITAIE 7 7 v b KO 7 = > %@ L7z, PLL/PL & IRBAH FE MO
[ 0 AR BIR 2 3FM 9~ 2 HAO T, kBT 7 v b & W B ER T ©1T o 7o, A EKYE
I p <0.05 &L, T _XTOMAMTICIZ SPSS X—T = > 16.0] (SPSS, > h =, AV )/

AWM, 7T AV DERE) ZHW,

3-3 b R

3-3-1  WMEHIRRER
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12 SEORE OV L B UG F21% 11, 3£ 1. 4kg, 4E#hlT 56.4+46.1 (P ufi 54, &P
10~116) # H#H, aLDFA 1% 94.3+2.3 i, SAMKRAIL 123.4+6.9 £, FTA 1L 34.0+4.1 T

bole, WFNORY FLIZEEZ KIFTWREMED & 2 KRB ETZITA L TR T,

3-3-2  QML/FL

QML/FL % Bffif Ik LC 7wy h L7z (Figure 3-8, 3-9, 3-10), QML/FL Z7¢/®
Zegg L LC, IXBAEI FE, MPAET AA 75, IRBIES FE MEEICOWCTEEAT v 7T A XA Bl
SHT AT o7z (Table 1, 2), MSZEHITW TN BB SN ho Tz, BT 1y b &5t
7y MIFERL LR AR L, BELRERREIE & b ICIRBEE FE AE BT 7y b
0.855, %71 > 1 0.829) ThbRE <, RWTHBAHE FE AR #F 71 v b 0.814, %
7wy 1 0.800) Th iz, IRBIEID AL ZEAEIT, WE TV &b ITHRELRENRER D
NThote @7 ey h-0.118, %7 7 v h-0.055), FRF AR ERBITRIE 7 7 >
FTO0.732, METmy FTO.745 ThoTo, DBILRSFEITT N TOLEET 2. 00 Kt T
bl

SFEOAPAFIA FEIC RO TEREI L 72 QUL/FL O3 X OME #E(R 7413 0. 89+0. 05 Th
o7z, WXPBAH FE M 50 B, 35 K OMXBAE FE A B 225 2 HAZIC Lo T — & ZBR4 LT85
A D QIL/FL D) & FEHER 71T 0. 93+0. 03 Th o7, MEBIEN FE M 90 FE, MBI AA £
90 £, BEBAMEN FE A 225 A IR L LIBEBOT — X OHTH L75E. QIL/FL O

P L YR ZEIT 0.9240. 03 TH o 77,

3-3-3  PLL/PL

X BEEN FE, MEBIEN AA 25, BEBIET FE AEEIC DWW T, PLL/PL 2 EEAKE L= 2 EX
T U A REYR ST EAT o 1o MSLEE D Evb JHECLEO+4 7228k (O 3.84) &5 &
FLZ Eiphotzized, MSIERUTT T PLL/PL ICHE R EE 5.2 700 S HIE Lz,

PLL/PL Z €)@ 254, MEBAM FE 4 B 23S 2880 & U C R BIS & ] U 7 L IRUR oA
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TIE, WRERENT 0. 00404 (p = 0.313) 7F -7 (Figure 3-11),

3-4 B
EaE Y . B BEEN & R REER O A FE X QUL/FL 12 TR B 52 7=, QML/FL (X% ESH;

O L RIS o R B Ol 5 CHIN L 7z, — 5 CRXBIR AN 2 E ORIEREREIT/ N & <
Z DR QIL/FL \ZH- 2 DB/ NS W2 LRSI LTe, IXBEET & RIS AY QUL/FL (25
2 % FCBIE, KBREF O AENEICHRT 2, KIREFIIGE (58 HE OB RERE
) (s L, BEE AT L TREFEIFIC RN | EICKIET 2, 2oz, Ik
DA RRCHRBEE o0 i Hh 3R BRIELAS 2 e S8, QUL/FL Z¥3NESE 2, RBEEiO AL AR
QML/FL (ZoF 0728 % 5 2 TWTehy ZHUERBRE AR SMUES & RBRE 58 0D ] 0 BREELZ
kToHrbDEEZXLND,

HEFOHT TIE ST 7y FOFBRE T 1y b L0 b DT NICRERE N K E N
ZEDIRENTD, ZAVUIFAAMERE L7IREETIE QUL O IZ DT EA, HfET DI o
TEERPEMT DL WS 2L ThH D, T b & il S &7 REC IR B 4 i
L7REET QUL Z2JUE T 2 0%, IRPAEICRBIE M FE Db 772 8BS QUL IZK & 7R
2D AR H Y | NEYTH D, BEFEIMEOFREICET 28E TiX, PLL 27
ET DD X EEE IR T DRI, BEHEORIRIREBAHSF T2 2 L NEETH
HEHONIENTND (Miles et al. 2012), F7o, AOBEEXIGE LZRIOWHF TIX
IREE AR BRGNS 2 & & CRSMHENRIE L, BEE TR0 E R ET
% Z L AUREN TS (Yiannakopoulos, Mataragas, and Antonogiannakis 2008), Zil%

\ZHBEH FE 4% 50 £, 36 KX ORI FE A4 225 FEICRYE LT BB DT — X &<
&L QUL/FL 0 95%{E#E#&EFHIT 0. 87~1. 00 CF-¥J=SD : 0.93+0.03) Th o7z, F 7R FE
FEE 90 FE, RBAET AA 4 90 FE, JERAAN FE 4 JE 270 FED A DT — X T, 95%15 HE#iPH
130.86~0.98 (*F-¥J£SD:0.92+0.03) Th o7z, ZOHiPHAZ X 72 QUIL/FL TR TH Y |

EA/ NS VIE ERBBRIMEAITIER L0 B BU BB ELRLIAEENIH L LB DL
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N5,

Patella alta MK 2 BHIZBT 2l OWE TIZ, KIS ERIRE DIBRHT 2 01 5 188
FLI D3z TTHERE 3 . R B BB D 1B 7R8R ) A MERF 975 DITARNLD 2 L A BT
-7z (Drew et al. 2018), ZALHDORITMEF 2R LY & RERUEEM A < . KERE & BRI
RIS D IEH 72 3T o 2 B IR 2 12 OICIT KERE S BB GIBRIT 2 M5B & -2 nl ek
N2 eammLTWD, HEDKRETNHALZ AT 5 R TIE AN RERIYEER O 8RR
FOFEMHEN A BN D Z &3 0 (Harasen 2006), FiLHI1E, 7 L— RIVOBEHEEWNTBLE %
A3 HROHIZIE, PLL/PL BIEFHEHANTH - Th, KERIUSEFREOBIRA AT 5729
WCRBRE D ER T IR 2 LB &+ 5 RN D Z & 234 LT 5 (Nagahiro et al.
2020), ZAULH D RO QML/FL IE 4] 0. 87 Kiiii Tdb o 723, IRIFHA L. R L FFIZ
mole, ZOX DI, RBHER A ORI 21T 5 BRITiE, PLL/PL &V & QUL/FL O34
MEEbhs,

B OIREFHIZ(LIZ PLL X° PL OFHANC K& B L Th Y | BMEMEREEIRED
RCIEBRROEIEC L0 EfERNEN K TH D Mostafa et al. 2008), Fiz, F'L— R
IVOREFEFNIT A Z AT 5 KT BEERE TR WRIZHEAT, BEFOR SRS,
BN AEITNE L /o> THEY (Yasukawa et al. 2016), BEHF & iBEIEOEY) 2 RE O
RIMDPEFEFIEERZ G SR L TWD AR H D, 2D K 5 REREFIZ(IT PLL X
PLAZR 8 & G- 2. PLL/PL Ois/NE T2 RFHIIC S 72223 % Z & 2MEf STV % (Mostafa
et al. 2008; Yasukawa et al. 2016), QML (IMRZFEH OEAIRAHEHAT 5720, QUL/FL

DL RIFEEEOWREFNECORBELZ T HAEEERH S, UL, QUL 1T PL < PLL
E0HIEADICEVOT, 2O HENERETH S,

& D78 CIE, BERAEN FE #4 BE2% PLL/PL & #i#RAIZ2BIMRICH D Z L3l ST D
(Mostafa et al. 2008), —J7. MoOAFZETIL, PLL/PL (BRI EIC L DA B BE %
otz EHE XN TV S (Johnson et al. 2002; Wangdee, Theyse, and Hazewinkel

2015), PLL/PL ZftBA% L L C RBIEIC K D HER DT 21T o 72 & 2 A IREREL DN/
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. JEEBSE FE A ORBREE TIHRWZ ERRINTZO T, ARIOERKE RIXHE D
WEEZFFT D572, IBIT, ZEAT v 7 U A XEIFHHTTIEL, PLL/PL (X E DK
BIE E 7 TP A IC K > THOAEREEEZZ T RN RSz, DE Y PLL (TR
WHFE CREAM S 7= A E DR TIZZ(L L7220 2 EAVRIR E N 528, ZAUTEIEs [9E
B | LRk 72 K (Johnson et al. 2002) & A (van Eijden, de Boer, and Weijs 1985)
DOHEIZ—HLTWD

AHFFED PLL/PL OFH)£SD 1% 2.17£0.20 TH Y, %< OFFETHE STV AHE
LV bEEE T, ZOBAOOEDE LT, BETOWNIZETIE X BREGZEH L Thizoiz
XL, AWFFETIZPLL & PL & CTEBR ETHIE L TWeZ &30 %5, CT ZfEM L T PLL &
SWILDES L LTHIE LZAER E LT, PLLEBEM L= et S D, £72, PLL O

F BT DUTER OE N b A R 5 2 T TREVEN & 5, PLL IZLABTOMFZE TIX, IR

i

HIENL O EEINH O D IS B ML AT AL O ATALE TOR S (Mostafa et al. 2008;
Wangdee, Theyse, and Hazewinkel 2015). MEZ=ENHFEMIZIA>72& & (Johnson et al.
2002) . B L OMEINA OFAMIE TR - 72 & S (Knazovicky et al. 2012) & LTHIESNT
WDD, ABFTE CIIR R OO b IS B HLE O BT £ CORMEL LT PLL 23l
E LT, T HOMED PLL/PLIZZENE 4L 2.02+0. 2 (Mostafa et al. 2008), 1.79-1.85
(Wangdee, Theyse, and Hazewinkel 2015), 1.71%+0.02 (Harasen 2006). 2.27=+0.25
(Kiazovicky et al. 2012) C, AWBFFEOD PLL/PL 1L 2. 1720.20 TH o7z, kI, KFEEIC
LEIZOVWTHBETDINEND D, HOMIETIIRAT =T FUTU, b T —F1LD
PLL/PL IZHE AT 2 & STV 5723 (Wangdee, Theyse, and Hazewinkel 2015)
DO RAER D PLL/PL DEEFHE S LT e,

TBHIED D OREEHE ONA TR ORI QUL 2 2 L X 5 72 2 BiF X QUL/FL
\CRBE 52 DATREMEN & Do EZE BLEN L - CHRRBAE I AR 3 AR+ 2 M ERIR T 5
T KEREIALES & IR OALEBIRIC K o TR D726, B BiF o8I INBEEN

DAMAFEZ L > TEIET DN DR H D, SBIT, RPBEENAGHHZEZ LTWDY;
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AT, KRERPUSARG S KERE ECTHiAY Y | U DALEIZ &> TIEZ ORREAREALTLE S AJ
REPED B 5, 1T, IXBASIT AR 2 S QUL I Z 52 5 AReMED & 5, IXBIEISHE AT
D e KERFOEMDOF G U T, QL B3ELS RDHDWIERL RD RS D, 41
OIFFETIL, BEEBASCKBEEIERASE AT 5 RITW s o7, BT & IXBEHTE
A RO QUL/FL 2 MRIF B AT 2 72DI121%, S HRDIBBRIMENLETH D,

AWFFEDERY IT7— 3 0%, QIL/FL ZHE—RETL2FEL TWRWNZ &L Th
Do BWRIDRIGHRIE (Ko 7 A7 0 RV A hT U R E) TR STHENG LN D)
EIDIZHONWTIL, SHRDMENUBETHD, BE— NV RPRFEFLERETHD Z LN
FERITHB L TV DTN D 2 23, KRB REBICE T 2T T R CIER@ENTZ o7, &
REEIC R RCIE, BET OBRRERE TR NS RD I ENBEZLNHTD, M

R IRRR DS LETZS D

3-5 /NG

BRSNS O R SO A I Ko T L olxt L, KERIUBEF R 12X B &
BIEi DA BN CTEILT 5 Z L ddh o7z, QIL/FL (3, RBIEIAE i L TV 535650,
HRBEE MR L TV D 5 E IC A E O B2 T2 o7z, LIeh-> T, QIL/FL &&F
i 2B, DT DRMIEEMIC LD ML OELEFI 2D, 2OL I BRERY v a =y
T HBET HRETHDH, KERWEAR 2 R S THHlZIT 21X, BkoRTY Yy a =7k
%5 QML ~D T IR/NRIZIZ LD,

AT IR O ds K OMKBIE 4 2SI X o T QUL/FL 13285k~ % A3 PLL/PL 13251k,
L2 T, KBEEAENZ L THORESAENZ L 2T ITIRES & KRG EEO

MERRITIED RN EPREIND,
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Table 3-1. Results of the multiple regression analysis using a linear plot, with

the QML/FL as dependent variable

Unstandardized Standardized
Correlations
) Coefficients Coefficients
Predictors
B SE Beta Zero—order Partial VIF
Hip FE angle . 00181 ==k . 000056 . 855 . 466 *k . 801 k% 1.53
Hip AA dif. . 000478 % . 000098 -. 118 . 254 sk - 199 *xx* 1. 26
Stifle FE angle . 00156 *x* . 000047 . 814 . 448 *k . 810 ** 1. 30
Constant . 286 k% .016
R? .733
Adjusted R? . 732

Hip AA dif. is the difference between the hip AA angle and 90° in the positive
direction.

B: partial regression coefficient, SE: standard error, Beta: standardized partial
regression coefficient, VIF: variance inflation factor.

#kp<. 01, #p<. 05.
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Table 3-2. Results of multiple regression analysis using a log plot, with the

QML/FL as dependent variable.

Unstandardized Standardized
Correlations
] Coefficients Coefficients
Predictors
B SE Beta Zero—order Partial VIF
Hip FE angle . 207 %k . 00615 . 829 . 480 k% . 815 k% 1. 37
Hip AA dif. —. 00270 =* .00110 —. 0546 . 233 k% - 101 ** 1. 14
Stifle FE angle . 396 k% .0117 . 800 . 452 k% . 816 k% 1. 27
Constant —2. 28 %k . 0817
R? L1747
Adjusted R? . 745

Hip AA dif. is the difference between the hip AA angle and 90° 1in the positive
direction.

B: partial regression coefficient, SE: standard error, Beta: standardized
partial regression coefficient, VIF: variance inflation factor.

#kp<. 01, #p<. 05.

32



124 8 mm

Figure 3-1. Measurement of the QML on 3DCT images.

The QML was measured as the distance from the rectus femoris muscle area of the

ilium to the most proximal point of the patella.

QML: quadriceps muscle length; 3DCT: three—dimensional computed tomography.
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Figure 3-2. Measurement of the FL on 3DCT images
The FL was measured as the distance from the most proximal point of great trochanter
to the extensor digitorum longus fossa.

FL: femoral bone length; 3DCT: three—dimensional computed tomography
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Figure 3-3. Measurement of the PLL on 3DCT images.
The PLL was measured as the distance from the most distal point of the patella to
the patellar ligament insertion point on the tibial tuberosity.

PLL: patellar ligament length; 3DCT: three—dimensional computed tomography.
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Figure 3-4. Measurement of the PL on 3DCT images.

The PL was measured as the distance from the most proximal point to the most distal

point of the patella.

PL: patellar length; 3DCT: three—dimensional computed tomography.
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Figure 3-5. Measurement of the hip flexion—extension angle on 3DCT images
The hip flexion—extension angle was measured as the cranial angle made by the
craniodorsal edge of the ipsilateral ala of the ilium, ipsilateral femoral greater

trochanter, and ipsilateral lateral femoral epicondyle

37



Figure 3-6. Measurement of the hip abduction—adduction angle on 3DCT images
The hip abduction—adduction angle was measured as the medial angle made by the

contralateral ischial tuberosity, ipsilateral ischial tuberosity, and ipsilateral

lateral femoral epicondyle.
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Figure 3-7. Measurement of the stifle flexion—extension angle on 3DCT images.
The stifle flexion—extension angle was measured as the cranial angle made by the

ipsilateral greater trochanter, ipsilateral lateral femoral condyle, and

ipsilateral lateral malleolus
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Figure 3-8. The QML/FL plotted against the hip flexion—extension angle.
The hip flexion—extension angle was defined as the cranial angle formed by the
ipsilateral ala of the ilium, ipsilateral femoral greater trochanter, and ipsilateral
lateral femoral epicondyle.

FL: femoral bone length; QML: quadriceps muscle length.
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Figure 3-9. The QML/FL plotted against the hip abduction-adduction angle.
The hip abduction—adduction angle was defined as the medial angle formed by the
contralateral ischial tuberosity, ipsilateral ischial tuberosity, and ipsilateral
lateral femoral epicondyle.

FL: femoral bone length; QML: quadriceps muscle length.
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Figure 3-10. The QML/FL plotted against the stifle flexion—extension angle.
The stifle flection—extension angle was defined as the cranial angle formed by the
ipsilateral greater trochanter, ipsilateral lateral femoral epicondyle, and
ipsilateral lateral malleolus.

FL: femoral bone length; QML: quadriceps muscle length.
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3 y = -1E-05x2 + 0.0068x + 1.24

R? = 0.00404
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Figure 3-11. The PLL/PL plotted against the stifle flexion—extension angle.
The stifle flexion—extension angle was defined as the cranial angle made by the
ipsilateral greater trochanter, ipsilateral lateral femoral epicondyle, and
ipsilateral lateral malleolus. Dashed line represents the regression curve. The

approximation formula and its coefficient of determination are on the upper right.
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B ©— 7 VR OWE AT\ BT 5 i

H
o~
1
=
3

WD ) HI AT 13 FEREHOIT AR I 72 » TEIE O3B TR SN FIETH D, Th=E
TIZ. & (van den Bogert 1998; Clayton, Hodson, and Lanovaz 2000; Dutto et al. 2004,
2006) . K (Nielsen et al. 2003; Colborne et al. 2005; Colborne et al. 2006; Burton
et al. 2008; Ragetly et al. 2010; Burton et al. 2011; Colborne et al. 2011; Bush
et al. 2012; Ragetly et al. 2012; Headrick et al. 2014; Andrada et al. 2017)., ¥
L Ot/ i3 (Witte et al. 2002; Gosnell et al. 2011; Bennett, Lanovaz, and
Muir 2012) 72 EOWUEEMW CTHENRH 5, D OWFFE TIEIUEEMW) OB EhES)E LI
WD Z ENHE SN TWDR, FRHZWS OO BEZEN BRI L TS, Zhbo
EMINNAZ BT DU ORBOZHEMHICERTHO T RWNERBINTND
(Gosnell et al. 2011; Bennett, Lanovaz, and Muir 2012), i@Z=\ZIEfEh /) 2A0fRHTIC
D ROF[AFEH B PN SR 22 BEBTE O R 23T THR Y (Burton et al.
2008; Ragetly et al. 2010; Burton et al. 2011; Bush et al. 2012 ) | HJEAEER
DZWB L IFEDOTFEHEICBEVWTZOFENPALTHDL ZEBRINTWVD, Ll
IRIN G WEN R IIAR TR < BRRAIZE ] S DT E - Ty,

RHEMOBEET— A > b EEFEHAONY —D@EWNE, DENCbHmE SN TN D
(Colborne et al. 2005), LNLZRVBOLHMEDHDMFIL, 777 F—n L U —3—
(Colborne et al. 2005; Ragetly et al. 2010; Colborne et al. 2011; Ragetly et al.
2012) & 7' A~y R (Colborne et al. 2005; Colborne et al. 2006) . I5JXOMEECK
FEZ XTI T o2 b D (Nielsen et al. 2003; Burton et al. 2008; Headrick et al.
201D TR BN TEY . 2B OBFFRIZIIT 2 ROFHREIT 20 kg DL E (—H#ZBRE 25 kg
LLE) 7o TS, Fox DEIDERY | /IR O #8h 71 2B fEAT I B9~ B 8FFE1d 7 <

BIRZICRE L TR E = W T 28550 1 & 5 DA TH 5 (Andrada et al. 2017), /MY
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RTOT =2 WEZHET LEHN O DI, TS 2T DR/ PREROY A ZITHIE LT
BRNZERFETOND, TTIROT +—A7 L— MIADIKRK ) ZFHET 572 OIZ5kEH S
TS ZENEL, FEOBWENW) TIIAMREDIRFUC I VENT L Z &L ANEEREE N
H 5, il INURORK I BT T 2720 DOHHD 7 4 — AT L— kT AT ARFITES
7= (FPpro-Animal, Hu-tech Co., Ltd, Tokyo, Japan), Z D3 AT A%, f##> 7 b (ICpro-
Analyzer, Hu-tech Co., Ltd, Tokyo, Japan) &G Z & T, iROH AT ZMHH
LT3 E—VarFx 7 Fr—afTV, BEiT—A 2 b EBIHEH D/ T — R A 7] /E
Thbd, ARRLT V7 HETII/NERFEN A T INTHY, MMURFICE LY AT A
DORHANEEND,

Z 2 CAMFETIXZ O/ RO AT K& VTR 78 v — 7V RICENMERHT
EML. R E B OBEET— 2 v MBI OBEEAAO Y — & i EOWE & g Uik

EL 7=,

4-2 L L J5iE
4-2-1  Bekpik
PRIRIIT =7 VR 482 T, Sl RfE 2.5 (i @ 2.0~6.7) ki, FE
Hff 11,2 (#iPA : 8.2~12.3) kg T, MEN 2FBHEMEN 2T TH - 72, WTROKRIC B
SRR BRI R B O REAE R I e < | EE RN o7, RITME A IZHl%2 Dr—o
(BATZ 1.16m, 8 0. 7m, &S 1.76m) (ZUNA 4, TREE 25 BEOR HRMFOREEIC CHE
L7z, BENE 1 H 2 e dEad bx, HEBOKE Lz,
FERIIFEBRE OB L O BEICBET 20 A4 K74 CHERLL TiTbhv iz, (B

HKEFREK S - 30S-4, 2019K-51)

4-2-2  EHYEMREMT

T = ZIWEDFNZ RZBHIB L T, TrETORTITEDS Lz, FBROEIZ1 ADNr
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RZ—mg|EMTRELE L, ROGUHET ha v F W7, ARk KO R ERD
FIEFERCEH, B L T2 b 0x bey e L7e, 20 B2 & ICHGHOIREL &0 e
235, 100 [EORERE 1T 7=,

7 m OEBRERKOTRIZ 2 OBPE LT 7 +— A7 L — b (FPpro-Animal, Hu-tech
Co., Ltd, Tokyo, Japan) Z % L, 960 Hz CTIRK I ZWEE LTz, &7 4+ — A7 L— KDl
BIORSEFENZN30 ecnBLTV40 em Tholz, 74 —A T L— FOHLNI ORI
EETITBE OB P LT D& 87 A4 7 e UTERHA L, A FERIZE T
T —ATL— O EIZ#io TW S, TOT—ZIIREAE Lz,

F—var¥Fy S FY—I0E, BV RAF Lo~ —h— 2@ L, ~—h—IdE
£ 15 mn ORI AF v —/VERIKIZEOCREI CE R L, FAN— ZADEHIEAE R 21 L
TROBEZAY (1072, ~— I — DR ERTCIE, JERE OBEE A (SCA) ., L oK

HisMu, EaE OSMU B, RO ZIRZERESMU, 55 5 PR ERAMI. AR 4 F5 R S

md

SMAL B A S (TLD) . RERE Kis-, KREREIME, BRERGEIMAL 265 5 e

\

FEAMIAL, J6 K ORI 4 48 R BB S AMU 2 U7z, K& BRRSIALEEMNC LT RAE T,
BOT L Rv—7 FORGC~—I—2E0 172, Z2nbD~——I2 k> T, B#ioix
MBLOEMDOE T AL FEEFK LT, 3 BDHI AT (FDR-AX40, SONY Corporation, Tokyo,
Japan) & 1 A— FLBSTERORAANCHRE L, 120 7 L— A/ TEIE 2k Lz, BIE
XEF3 L OEIAC I L7z, BIORIEIL, 6 DORIER 2 FOMEELYZ 7 4 — A7 L— kO
HULITEVCENE L7z, BIREIEIR, 2 DORIERD ISR T ble AT 4 v 7 &4l
ALTELE, RIELAZZMARI, ES2n WL6n &1 nThol, Y7 U
=7 (ICpro-3D, Hu-tech Co., Ltd, Tokyo, Japan) (Z& > T~—H"—DfifE% 7 L— L%
WBEF L, 3 BDOARATINODT —Z &G/ LT 3 WD~ —H— (&7 —F %51, SCA
& ILT OBERMATG M OBENRE Z L, RO vy MEEE L7z, SCA & ILT Ofn#E
FEDNWLER 0.7 m/s* ZHZ DHE TN BRI LT,

fEMT > 7 = (ICpro—Analyzer, Hu—tech Co., Ltd, Tokyo, Japan)Z fAWNT. RS
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DTF=FLE—vardx T Fy—OT7—F Gl LTz, 6 HOE—7)LRD CT A% ¥
Tht BTz B U A IE PR E A T T B AT 217V, JofRim 2 ds1) 2 BAFif4 B2 BAf
F— A2 b, BEFE AT — 250 Uiz, BEARITENE 7 A > b L 7 A 2 RO
OFEMIA & EF LTz (Figure 4-1), BIEIE— A ME, BfAEEZIZKT D L 2 225 HIC
ER LSBT EL B L, TR bEMEMEE i, MBEMRE, FREASEM, T FE6H
(MCP) BHEE i, PeBafife, WEBIEmih, SARBIE e, h2faeh (MTP) BIEiEMToh
%o WICPEAELIRT S L5 HFMICER LIZGAITADE L EFR Lz, BEiEHO/ T —
(. BAEIE— A o b ERIEIA RO L L TR L7z, BEit— A2 b & BIEIAE AT — 1%
HROEBETHRL CER L, BEET— 2~ BEEEE Y —I3RK D% AV CEHE

LTWD =N D Z 27— 52 & LCTERHI L. RIS O & & THI- TIERUL L 72,

4-3 il e
4-3-1  REHIRRER

ENENDR I L DA N T A T AOEOTIAEIL 5 T, #PHIT 41D 77257, £
FOT =2 IR FIHEMA Lz, ey MO AR 0. 93 T, H#iPAIL 0.85 225 0.99

7257,

4-3-2 AR R

Figure 4-2 (2, JHBAHI, JHBIf, FRBIM, MCP oo JKokim oo, BAfiE— 2
v b, BEEFE AT =0T, EAOVEE 1T LR LT,

JEI13A) 16 FEEDJE 7> & SEIFR 2 B4R L7, Z OSEAAREAID 30% Tld, BDE—A >
MIIE UREEiOIhE— A b)) T BREHEANY —bIZE A EIETH o7z, LMD
ZDHD 10%IZE L TIE, #7990 % LIFRFRH] (%ST) F TR B O A EIIMER S v Tz,
SEFFE O T RIBRIZ, THIX S 51T 5 EJmEh L7z, %0 70%D R H . 8B — A v

MIRADEZR L ZNNRA ISR Uiz, EBEEEE Y — 34 EER P IEIEE e T, 32
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AR D e (2 A FE TR il & bt L CROMEIZ 2> 7,

JFRAEIITAADIT, K910 %ST £ TIZ 5 FEfRER L. ZD%K 30 %ST £ TIZ 10 FEJEh L
7o ZOPMIOSIAETIX, MBI — A v MIIE (HESOMEE—A ) THYIha
IZHIR L T o 7o, AENMIENSEICTVEDS & XU —bENDRAICELE, £
D% BRI OMHE LT\ E | ko 10 %ST TH 5 ERith Lz, ZOfikd 70 %ST T
(T, MEEIE— A 2 NI L TENSRICEL LT, NBEISEE ST —13 80 %ST fhi%
FRONTIZE A ER DT ICIEDHEZ R LT,

FARPIFISZIFA ORI TR 30 B L. % TR 70 BEJmdh L7z, FREHE—
A MISIMAHO KRSy A8 U CIE (FARBAFIOJRhE— A > b)) TH Y | A BT dh O B
WD Liao T, MIREZ D 10 9T, FAREET— AV MIAICR -7z, FREIHE
PH D — ISR O B CIZ A TH 0 | S oM EE kG L CEIZ R o7, LA,
FARBIHIE— A > P ENHAICE L LRSS LT, FREAGE AT — 3R %EO
15 % TIEHCRIZR > T,

MCP BEEfIEL, SZMFRSAID 30 $CEEEJE M L7=#%, 80 %ST ATirE THI 456 BEfRRE L.
Z D% 45 FERREEE i L7z, MCP BASIE — A > ME, D 10 %ST 2R\ T, SEIAEA
ACIE (MCP B DT — A b)) OfEiZ /R LTz, SEMEORPE TR, Hilli S ifE~0
Ak & RIRFIC MCP BAEIEPH N D —2NE B RAICEA L LTS, S O Tl Ny —Ii3 A
DEETH o7, 90 %ST TMCP BIHiD AN MRS BN T 5 &0 AU =TT
2zl ZO®kED L,

Figure 4-4 A, BEX O BICHIEDIERDET—RA > b & XU —ZRT, HIHD 70 % TIX
EWROE—A L MIETH72D, TOHAICIR STz, BIKOERD /T —(% 25 %ST K¢l

BERADE = BboT,

4-3-3 B ORER

Figure 4-3 (2, MxPASI, WEBIET, RARBHET, MTP BASIOJKIE B AR, BT — A
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v b, BEEE AR T — DY) LR R E A R LT,

I B 8 B VXS AR A L Cfkfe L TR L, #9256 RO L b o7, IXBIHIE—
A2 MISEEEARARZE L T LY, 70 %STAHECIE (MBEfioMEET—2 2 1)
BRI L e, IBEEIAIH ST —i3, SR O OB TIXIETH > 72h, T—A 2 b
WIEN S AL T DI oNTUIIEE v il 572, TO%OSIHMAETIE, BIEEE T —i
T T MAT R LT,

SR AR A LT, BB IS B e BT R D v o To, SEARRATE TR
FERAFI Itk 2 (i U, RS — A v MEIE (BBESioRdE— A > b)) CRERIHEE R <
U —HEOEEZ R LT, 0%, BESICEEOMENEZ 5 &, BEHiTt— A2 M
HENICAICARY . BRESEFE Y —133EE 0 IRWVIRREIC e o 72, SEFERZ D 15 %
TiE, HOMREEABER L, T —Zb TN AllRo T,

JEARIISIAE SR D 40 %THI 16 JER#I L, £ 90 %ST £ T 25 EfEL THDH
FEE AR LTz, RARBIEIT— A v NI, SR EZE D 10 $TIRETE r Iz > 2LSNTIE
EALIE (RIRBEFIOMEE—A N Thol, R bME~EMENET DIZON
T, BARPIFIEPH AT —1ZANLE~EEM LT, 0%, 90 %ST FHL TIXIZEE =iz
V. FOFEEREE CHEFF SN,

MTP BEE T A A 30 %ST FTUT £ THAEAMERF L Tz, £O%, 70 %ST £ TITHK 20
FEMR L, SCIFRE O 30 % CRIFRE M L=, MTP BAEIE— A > MIUT LA EBIE MTP
BIFIOEIE— A > b)) OETHY | SEHFHAEREE LT Ui 7z, MTP BIfiE R/ <o
—OZEITRR T L IZIE G SE R H o720, AENMBEOMITLE L TATH -7,

Figure 4-4 C, BLODICEBEDOEKRDET—A > b ERXT =27, FIHID 70 %ST
TIXERDE—A > MIIETH 723, EOBAITR -T2, BIKOERD /ST — | THBAIR

EXRIEDODE—I S0 /NS RADE—T 2O DR LT
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4-4-1 Rl

JE BB LR 30 % TISROMEICIE# LT\ 7o, HEERE A H > T D &
EZ DD, 30 %ST~80 %ST ORIL, /U —IZHE LB L& b WE BT — X v
MAFAEL Tz, ZAUTEBEEMEE— 2 MABMEBSOREICHFS L WD L&
ALTWD, FEIEHIISZEF ORI 80 $DOMICHEE—A > FEAE LTV, T DM,
BAND 4 53D 1 & RAE DO ITROMETER D ITHOMEDO T — 2L U T, oo
HRE— A MIFBRNICHE L TWD EEZ LD, SHHORED 20 $TIEITR
DHEDREE— 2 FBETTEY . ZAUTEERFRIZ BT T ORIREE O Hefi O ATREM: 23
o5, FIRBENISZIHHEORTEICE DM E— A 24U TEY | 2 b BRI S
LCER LTS afEMED S D (Dutto et al. 2006), Z D% OROVERHIL, MBI
R THHETRALF =L LTERADNI DR ESNT-ZRNVF—Th D EHEIN
%o 4 OOFIEEEH O T, FREFH N HEROADHTE LTV, ZHUTHEOmEEDE
H.(Dutto et al. 2006) & —FH L C\%, MCPIX 90 %ST £ CREET—A > FE2ALTEY,
RPN B DEIZZE L Tuve, 2 OsROMER e — A > b IEHa O, 5 OPEE b e
— A2 NI R —RPROEE 2 R L T D AR S D,

ROFIE OB )W 24T > T2 FRIE D E L 272 (Nielsen et al. 2003;
Burton et al. 2008; Andrada et al. 2017), Z® 9 HONE DI TOHEXR L LI
gt (Nielsen et al. 2003) T, E7=BIDO & DITNMIERIRIELBENHE D RO A E x5 L Liz
W78 (Burton et al. 2008) THhD7=6H, Zib DR & A RIDKE R & kT2 Z & 1R
Thd, AHEEFERRICKIRETOT —Z OB EFML TN\ D, HITICET 5 eiTi%
(Nielsen et al. 2003) &@LU CTH 5 &, RO ITE— A > b Ok I BHE 7272
BB, AEOFERTIIATE 30 $TREIET—A 2 FRELTWDDIH L, JEITHFZETIE
SNMHHOIFEAENMBREE—A L P THEME—AL MIFEAEA L TR T2 WS
EN TS (Nielsen et al. 2003), ZALE, #TE bry hEW I BAROENE KL L T

WDHAREME S B D28, BTOTA b vy b X0 b SZAEAII O #hE— A 2 b Ok ]
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DEWEWI BE—=TLOHE L FJEL TV (Andrada et al. 2017), JFBIEIESZIHFE O A
BIZHEWE#TE— A P EAE T TWOTER, 2RI TIFZE L —E L T /= (Nielsen et al
2003; Andrada et al. 2017), &5i2, FHREST— AL M bURTO®RE & RO/ 7 —
%5 L7~ (Nielsen et al. 2003; Andrada et al. 2017), FRPEIHIEME D —iZ, 4EIOD
PR CINEFICE E IEOE — 2 ZR LN, ZHIEETHREO L ORBREA TS
(Clayton, Hodson, and Lanovaz 2000), Z#L& (IxXFRAUIC, REXR L LIS THFZE Tid,
SR OB DO Y — 7 13EFITNEL, EOE—7 NREWNWT &N HE SN TV 5 (Andrada
et al. 2017), R MCP BI#i 234l L 72 AFFEI3AMTICRT 2 1 Lz, kT 5%
ZEITHEE LW, BT DTS o T, S EIOMFEIZ W RIZETEIVER B O BT 23 727
STZH b LT, Hilk 4 BEOE—A L FERT—ORZ =R HEAPL T D
(X PRIEDIR ZE L BEWTIE D R & kF G & L7 %A THE (Burton et al. 2008) Th-o7z, Zhb
OFT OB E L <ILHEWIX, ROEFRIOEN, #H S FiEo@E W, R L7 4
JVH— DN, FRIXSID T NATEOE N ED | ROFREFEH S L < IXRIE 7 EOE
(LR 2 ATREME DY B 5

A B CTITRIE D ER AT —DEFNATH 57203, [ Dutto et al. 2006)X°
Z v k (Bennett, Lanovaz, and Muir 2012) DJEATAFZECIZIZIEEr LG ST\, B
BRIRUN Z &2, PRIEDIR ZEREBEWTE D R & 5t 5 & L2 JeATIFFE Tl i D IER Y — D5
HBRLIIVATHD Z EBRRESNTVS Burton et al. 2008), BAEXEL LZLIETO
WFFETIE, A O TS RRITHIE Th 572 A O IER AT — DA FHIBLERAIZIZAIL /R
D259 EAESNT Wz, ZHICHED LT EOMIEIZI T DRIKO E® AT —DEE
BIEEAEERIZRoTeDIE, BBRICHTH2ERFOEE ZRE L Rho7Z LIZERL
TWAHAREMEDR S D . Z OB X BNHEEREZH > THWDH DO TRV EHER L Tz
(Dutto et al. 2006), FexIZFHEOEFE 2B L TWRWA, HiKOIEKRKBITATSH

ST Z e, JEREOEN LG ICEMIRERH D Z RSN D,
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AT Tl SEHFEORTH: 70 WZEBEIEI ORMERE— X FRH D . A%
DOHEEREREICF S L QW 2, MO RE D 30 % TomLERE— A2 M, EHICL
HEE|ZHNTND LB X HLD, EBEEIISIIFE ORI & % T BB v S 7Rtk
JRERE— A R EERMMBE— AV N EET T, BBEEITAEZERRONTND
T2 SERIAE AR Z @ LT HE/N S 2280 — LvR LTV, JEARBEE O N7 o Bl
80 % CHEUDMEE—A L MI, OMENLROMEIZZEIL L Tz, ZOE(LIZFREEI O
R E— A FEHBLTWLOT, [ UL F—REBamsEmH s h s b o L
2D, NP BIEIClI/h S 2pim DR I — A o R B S 2hy, T s k= L%
— DT AE KL TWD EEZ HD,

ASBEIOBRBEOFRRIL, FFIZT 7T F—n L b —=N"—=TOXITHEL —HE L TWD
(Colborne et al. 2005; Ragetly et al. 2008; Ragetly et al. 2010; Colborne et al.
2011), 7L ANDy Raext@e Lo s, IRBIE, RBIg, BIRoE—RA 2 hE&RT—
DRE—=ATFRLTWDDR, LA~y RTIERBEEONT — | BIRREFIE— A 2 b,
RARBFEHO N —D =73 L) K&, SHIT NP BfioE—2A 2 FEART—ZH
LTEYVRELIE-ED & LI —2 ZFfo Tz (Colborne et al. 2006), LLRTOHFAE
TIE. F7 7 R=nA L R —=N=X 0 T LA ND» ROGREEBESOE—A 0 k&R
T —DIRENARE N EBHE I TS (Colborne et al. 2005), ZHHDZ EMNEH, B
— I NVDOBRKTHRAETDE—AL N T =, F7 7 R—A L b ==L XJHLL
TWEMN, T ANT Y REFWNLOD0DE RS Z ENRBEINZ, 2, =271
DIGRELHFMS T LA AT RED $ 575 R—LL b Y — ATV 2 L IR 5
EEZoND, LinL, 777 R—=A L M) —=R"—ZBNTH, FHEFHDOE—A L K ERT
—OIRMIIWITEZ LT8R 5, AFFRIZE T DIEEAFHT— A > b EEBESRHO T —13,
JeATHFJE (Ragetly et al. 20105 Colborne et al. 2011; Ragetly et al. 2012) THE X

NTHAHEED LY H0ORNRKEDI -7, Ragetly & (Ragetly et al. 2010; Ragetly et al.
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2012) 1Z, ERBEEICITET— AL FEADARTY —OWMERE— 7 N5 Z L AWE LA,
Colborne & MHFFE (Colborne et al. 2011; Colborne et al. 2005) & RHFFETIXZ B D

JITBEE SN0 Tz, £, Ragetly HIFBBEOEIE— A > FAVNE S HEE—
AV RPRENZ EERL, BEHiONRY =22 DOIEEOE—27 L 1 SDOADE—7 1
52 EEWE LTS (Ragetly et al. 2010; Ragetly et al. 2012) —J7. Colborne 5
(Colborne et al. 2011; Colborne et al. 2005)%Fk 4 OHFZE L HEPL L= K& 2R £ —
AV RNENSBHRE—AL FE AU LTULL DOEOE—7 278 LTz, BRI
F— A2 b & RIRBEHEA AT =B L T, AEIONIFEIL Ragetly b Db D & [FRIFEDRS
RERLUIZN, NT—DE—7 7121030 LK) 572 (Ragetly et al. 2010; Ragetly et al.
2012), Colborne &%, AEIDFERR & g U CTRARBIHIE— A > b &/ T —23FF 2 5, MTP
T AL PENT—FFARETHD Z & 2MWE LTV 5 (Colborne et al. 2005; Colborne
et al. 2011), Ragetly HIIMTP BABIZAFIE L Ty, Z LA Ty RERG L Lz LIai
DOHFFETIE, hry MEEPELS 220 EBEOFE—A L FEANT—DIRENPRE S 0D Z
LA LT % (Colborne et al. 2006) 72, HRIBOIEVMIZ O X 9 IRHEDE NN
ECTHDAREEL H D, L, EOMICKREECHENT S AT A BFET A OEWIZ X
HEBLEZOLND,

BREDOIEHRAY —DOEFHITETH Y . 2113 (Dutto et al. 2006)°F » b (Bennett,
Lanovaz, and Muir 2012) OFfhLE —F LT\, Zhuid, BESEICHEE#REZH > Tn

HTLLb—HTLHFRIEST,

4-5 N

KIMROZNETORE LR LT, H, M. FRESOMEEE— X & AN
AN ZIEN L DPDEWDFRD bz, L LR b&EOEET— A~ & BHiJE P
WU —=[FZRRTHRESNTND D LFEFROANY = 2R L, SHIZENITT LAY

YRFEVHETTT =L R == TV D ThH o7z, RIEICIDEHDEND S B
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BEEiE— A > b ERAFIEPH AT =12 LW KEREEBEL2 52 THWDHOIE, KOoREXXLD
EKOWRIRTHDL ML H D, ZOMRETHEHLIEZ7+— AT L — YT N =T VA
T AT TH Y . 2 EFTT IR R oS ST 2 0 R < BRI

TEHAREMEND S,
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Figure 4-1. Joint angles, defined as the cranial angle between the proximal and
distal joint segments. Shoulder (A), elbow (B), carpus (C), MCP (D), hip (E),
stifle (F), tarsus (G), and MTP (H). Moments were defined as positive when they
worked to enlarge these joint angles (the shoulder joint flexor, elbow joint
extensor, carpal joint flexor, MCP joint flexor, hip joint extensor, stifle joint
flexor, tarsal joint extensor, and MTP joint flexor)

MCP: metacarpophalangeal; MTP: metatarsophalangeal
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Figure 4-2. Mean of the joint angle (A, D, G, J), moment (B, E, H, K), and power (C, F, I, L) of the shoulder (A, B, C), elbow

(D, E, F), carpus (G, H, I), and MCP (J, K, L) during the stance phase of the four dogs. Each line represents data of each dog.
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A Net moment of forelimb C Net moment of hindlimb
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Figure 4-4. Mean of the net moment (A, C) and net power (B, D) of the forelimb (A,
B) and hindlimb (C, D) during the stance phase

Net moment and net power are defined as the sum of the total joint moment and power

of the limb, respectively.
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96 = R T LA & R OO B O s

EE AL (patellar alta) (X, ANMCBWTHEBTORLEEEME#E L TEIER
WFFEMFAET 5 (Ali, Helmer, and Terk 2009; Magnussen et al. 2014; Biedert and
Tscholl 2017), ZDOH T, MMERRHE C patella alta 2 23 2/NE T, SR ClE % JE i
L CHL B AT (crouch gait) 23#1%2 & 415 (Desailly, Thevenin-Lemoine, and
Khouri 2017; Lenhart et al. 2017; Brandon et al. 2018; Bittmann et al. 2018), =
B O patella alta DFEE TIE, BRI L TH< 2 & CREFWH & KBRIUSERR O ff H /S
T AP D D, FIRHICEERBREAG O QMNP KRE <725 Z L2 > T (Brandon
et al. 2018), WWEOHE T, KEBIREY VT (Cranial tibial wedge osteotomy) %
Fhs L7 ©— 7L RIZB W T, O ko MW TRRIYIZ B o {84 FE A3
KT D ZENRHEESNTND (Lee et al. 2007), ZAVITISEBLRE D)0 7 X 0 IEEH
HEENAC BT D720, IREEDENIIBEE) LA EETIRAL (patella baja) (27
HZEEBEE L TWDRAEEMERH D, L LR b, RITBWTHER & G IEAALE O
BIERIZ DWW TR TR ZEIIAFAE L7220,

RIZBT DEFEFITEMALEOZENEL, ANCHELT T Insall-Salvati 5 &M L T
BY., L OWETHEWY MEEEL (PLL/PL) Z AW TiTbii T 5 (Johnson et al.
2002; Johnson et al. 2006; Mostafa et al. 2008; Kiazovicky et al. 2012; Miles et
al. 2012; Wangdee, Theyse, and Hazewinkel 2015; Yasukawa et al. 2016; Lojszczyk—
Szczepaniak et al. 2017), RAIKIZIBWTIIBEFNIBE MPL) O & 5 RITMH D2
WRIZHEART PLL/PL KR EWZ &5, MPL & patella alta & ORENRB STV S
(Johnson et al. 2006; Mostafa et al. 2008), F7=, HEIZS LTI DD patella alta
DREFNZ DN TREE ML AN K DIRIEAMTo4L D (Segal, Or, and Shani 2012;

Pugliese, Pike, and Aiken 2015; Drew et al. 2018; Nagahiro et al. 2020), /NMRiZ
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BUWTIX, MPL OFMET PLL/PL IZHEREITRO LR N ERREICHE SN TN D
(Wangdee, Theyse, and Hazewinkel 2015; Yasukawa et al. 2016) 7%, &5 2 2|2 T~ I3,
RS JE) R D it 0] A Y 72 FE BB D TEE OO R B E O i R 3R KT L 0 IR B AL SIS AL T D JE
BN ND Z &P LN LT,

ZOETIE, BEATIC CROBIKICEET 2Bk DB WA LR L, 2406 B RBE I
BWNNLEOZWHZ AW D EBREOER & &0 X5 2BEICH 20 BEtT 5, ZaUck v,
KIZEBWT Y patella alta (ZBH# L 7= crouch gait NEIERIND0MRET 22 L2 HAO L

L7,

5-2 L L J5iE
5-2-1  KBIEFIF L ORERIK

MPL #£1% 2019 4F 7 A 5B 2020 4F 4 A1ZH T T A ARBRE AR KPR EWFRBLIC
TREEBENFTBEICR U TEE RN E2Z T TER O 9 B, BEMAT OIS FRETS 5 72 b
DL Uiz, HATHICEZ R LT 2R CIIBLE B RS ET 2 aREMER &
L7280, BEEMADOZ L— R ED S DIFERS LT,

ooy b a— VR E R R IR B R P AR R OB O 72\ Ma R 7r =L 4
UH (ME23H, ME20H) ZEMA L, 2hboe—27 A RiEsr—Y (KBS 1. 15m, 1§0.Tm, &
X 1.5m) IZ1EET ORIAITINA LTz, REIZ25CTREARY, A1 H 2 B4 L A H
UK CHEBE LTz, ERIDYRFOERBMIO N A R4 NTHESE REDHHEEB L DK

BEBTITo7- KERE S : 30S-4, 2019K-51),

5-2-2  HigERmE
T RTORITH LT X AREG R CTRBEENMIF G 2 RkE Lz, Zhb ot
A5 T4 LR BE T AR A EE 250 90 FE I L 7= dRBE D i il i ds KON, BB E 2 e S iR &

AT 70 b Ha8 LTz g 4k Lz,
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JiE 812 T Mostafa D FiEICHE L PLL/PL 28 H L7= (Mostafa et al. 2008), PLL /%
28 DEA IR O I E M OEALEIHE TOE S & LTEI L, PL 1IBEHEEOEHT
M b Wy 25 L7z,

WEOHREZ S I BHESIC OREFINMALE (PPP) 38 L O EF®EAALE (DPP)

/

k

L BRI EE A 3 U 7= (Johnson et al. 2002), PPP & DPP (ZBZH OIhid L < 13

b

RO D ENZIERHED T A ANZEEICHEZ FAH L, IBEOTMEN D 2 OFERE TOHR
Bz, ORI TBRLUTKRO T (Figure 5-1), MEPIHEIA T RIRE AL & IS B AL O fig

RO A2 DO RMAE & L THIE LT,

5-2-3 R

FEGNZ OV TR, FTHTH ICARE L72BIC R 21T o7, E—Ya rFx 7 F v
—ZERY AF Lo~ — D —%EH LT, ~—F—XERE 15 mm ORFJGATF o —/LER
RICECBEICAER L, 77 VABIEOBAER Z M L CROBEICIE Y 107, ~—h—
ORATEFTE, BB RERT NG (ILD . KRERE RS-, SMIKEREHE, 3 X OMEE 22 Roei
SMU A AR UTe, K& BARZRNIA LB LToiREET Ty Rv—7 LOREIC~—h—
ARV AT, oD~ ==X o T, BEIORMB I OEMOE 7 A v M EER LT,
3B DA AF (FDR-AX40, SONY Corporation, Tokyo, Japan)% 1 A— RLEEIZT mOE
FEORANTERIE L 120 7 L— & /F0 CEYE 2452 L 72, BOEILFFHE L OB i L7,
HIRIEIL, 6 DO IERZFF OB L 7 4+ — A7 L — FOHMTE W TEM Lz, B
i, 2 DOKIESAEITE Y 11T B 2T ¢ v 7 A LTIl L7, BIE L7-%2R/
AL, B2 m WWL5 m m3 1 mThol, Y7 bY =7 (ICpro-3D, Hu-tech Co.,
Ltd, Tokyo, Japan) IZK-oCv—N—DNE%Z7 L —LEHIZBEHL, 3BDOUTATZNED
T =2 EGR LT 3RO~ —H—(LET — X %457, IL1 OFERF 7 OB BEE 4 71
fbL, bwy MEEE Uiz, ILT OIEEONYEED 0.5 m/s* 22 25 A 130T 5 Bk

HNLTze £7-. BEIIROBOE I CIEHR{L LT Volstad et al. 2017), =2 b —/ L
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[ZOWTIE, 5 4 EOEB)ZERIBMERRIT ORER 2 V7,
B A LI 7 A v b i 7 A v P ORORMAIA LER LTz, BB
R, ERZ N EN TORKMERAES L ORREHAEDOT —2 2 EE LTz, £/-, €D

FEh Al L LT,

5-2-4  HrEt
MPL & =2 b e — VBED BB 24T 5 7212 Wilcoxon DA FIMRE % F\ -, F7-,
R EIE B & AR H Ok R O BRI 2 305 72912 Spearman ONENHI RIS 1T
o, ZOHTp < 0.2 OMBBROH 2 Wi EEER L AAFERATEF OMAEDEIZD
WT, R AR & ARARE LIEERIR O 21T o7z, 20L&, Filfn, KH, fry
NEEE D 5 & Spearman ONENAHBI 3T THMIZEEE p < 0.2 DD EMNIEE L L THaT
(2O T BB 0 POAFICRRDER G LT NVERIET D720, ZEIATEIC X
% B G T 24T o 7o BEEOMAEEMR T FHAEFEHOH 5ET N L RWET V2
D RFEHRREIC Ko THMr Lic, BRIICEZ 2, b L IIHEHICE B R 2R KET
IV EZ T,

MR AT I U7 B4R, (RE, PLL/PL, IR O RIS L, it R I oD Ji

%

UDENALE, RO b vy MBS, SRR AR O STIARIZ 361 2 RS h /4 B2 | e i

B

FE. wrEhi, ERIARIC R0 S IR BAE I A BE L (PR AR, BB MBI T H B,

0

5-3 (EES
5-3-1  JEMIF K ORRER K

WPL BEICIZ A BH T S E e, REIZTFT VT A7 ) yvaay h—AR=T)L,
=7V MR DA 1 BRSO T, MERINEME 2 BR, ME 1 EA, RHEME 1 BHCH o 7o, REOPR
fEI3 11. 3 (REPH 2. 15 - 16.5) ke, e PRAEIT 37 (FiPH 16 - 56) » A Th -7, BHE

HNAIBEEE, ZU—RIN18ELE, ZL—FON48H6 7E -7, T— 2oyl
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VINTIFRAS 4 (3-9) . WEMIFHZY 5 (3-11) 727,

gy hu— LEEOEREO R IEIE 12. 3 (8.2 - 13.5) kg, O H L 67 (43 - 89)

r Al ChoTo, T —2EOPIEII SN 4 (3-13) . WERIFEN 3 (3-13) 72-o7,

5-3-2  Wilcoxon DJENFIkRE

FHEOREZ & OFYRAE L Wilcoxon DIBNFIREDRKEFR A Table 5-1 (28 L1z, 4
EICB L CREM CAHABEADPRO LN (p = 0.02), XFREHGIEBICOWTIE, RAMHEA
FEOHEEM THEENRO b (b = 0.02), BERAEEBICOW T, SCEHICBT 5

s BE & D BNk O ABER] CHEZENR O bz (p < 0.01),

5-3-3  Spearman DJENZFHEA /3T 36 L OVEENF 4T
FARE ST O#E R % Table 5-2 127 Lz, MERIAH O B nl Bk 2 . oz oD [ 5 &
PSR MEBEZS & 5 23 SZRHIAE C o0 BT A B & SREBIA B D b D O fi A4 FE
EIFMBAD T D b o T,
FABIHT OFERZ b &2 SR I51T 2 IRBAEN I dh A B2, (R4 L, FTEhRIC SV
T PLL/PL, MEBIfmEMMEME, b L L@ MRIFREETEAAEIC X 5 BRROITE 2
NENAT -T2, T 5 HRRBHEE i A BE & FTEIRIC DU Tk, Sl & A Mar A% e LT
BAAE T T E O | ZEIRAIEIC K D ERUF T 24T 72, F7o. WIHIZ 31T 2 BB
A EEC DWW IR 2N A8k & U CBIAE T VIS E ® . PLL/PL & L < 1T iR R 2
UTIHALAL BT BE U CABIRA I X D ERUR T 2 T E AT - 72, STRIFE o f B2 (2 B
55 EEYRIHT ORAEET V% Table 5-3 12, WEIIAHO A BT BT 2 EIER /04T DR AT
T V% Table 54 |28 L7z, SEMAHOJE /4 221 PLL/PL, PPP, DPP LA EZREIENRH D |
WIEARE S TEEIT o To, SO R4 1T PLL/PL, PPP, DPP & A E7Z2BIRAGED
BT, PRIEFREU T ELRAVRAE 72 > 7, SEEAHO ATENEIC B 2 R B 7 Micid b a oy B

WEEAFR Y | AEGIE B I3A B TIE o T WA O #h /4 O R &E T VBN T, 4%
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EGIE FIIA B TR o7,

54 B 52
MPL L o b — L BECHEHBRAERFOWHEBAEICHEREND -T2, [HEFFICA
RV RAZMZDE I DOENIH LD, ZOFREITE 2 ETMWPL ff o ha— B o

M CRARMBEAEICAEEN DT L b —H LTS, Lo LAan big RImEER OB

%

BATEAALEIITA B R EN R ZHUIEFIED R H AL T2 2 & ARR D S FnL 7
VW, F7m, WPLEEE oV b — A BECHERICLABRRENH -T2 (b = 0.02), E—F L%
XL LIZBEOHIIE TR, Flib & &Eo RO bu v MEOBFIAEICENDH D T L 1H
HBENTND (Lorke et al. 2017), BEBIENIC DV CidE s CIEAZHIFE T o af@hik 23 K & <
L ZENHEINTNDEN, TOEITNA5ETHD (Lorke et al. 2017), AlElDFEER
[ZBITDMPLEEL = b — VEEDM DN TO B DAL 11.5 ETH Y . LV &k
Thodrary ba—ARIZBWTE Y EEN /NS WD L b RSN OERIC L 58
Wb LBEZBND, iz, MBS CIELIHE C o A8 & FOHBEN AR 720 (o
= 0.02), ERUFSITICBIT DREET VIITFITE ENRholz, BECHE SR L

B0 AW X D AR ET AT~ O BT M T H 0 . TS O BRI L D EEN
RENWZ ENRBLEIND,

FHBESMHT D5 R B | MR C O B E 0> R BN i OO 1 7 10 558 % 52 1 F 5 DIkt

h

L. SZMAE COREBE O fENI I BB A DO LD EE 21T T D L) REREN
M BMNT 2o T, ZTHUIHMIRTE OB E O~ e > MW TRIAIOBEREHE TR 6
NI=ZAk (Jarvis et al. 2013)IZEITVD A, W TRD LN TND LD JARRRD,
A a1, B[RRI O R TIESLIEH ORI rlBcBI L C L oG AHEA A E
IR BAF LT 7R Tz, PLL/PL SRutafii R D PPP <2 DPP (2R3 % A& 7 /1 & bb
% & PLL/PL D¥ERE L < I3 PPP <2 DPP iR CSLIIAR C oD ik BRI i th 44 FE & A Je 44 B D

W APAEICHEDLTEY, EL0 B TH o7z, ZHUZ XV BB o a8k 21k i3/]
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SR AEEPHICLS K Ro o RN & 5, JERIEUA 0 2 & T L0 B o i B
M52 Livevy, AEEICOVWTOFERITRWEOD, huay b TIEEEREE 1T E
FCTORBE ORI 2B L, E AU SZIEFE T ORI O v Bg 2 BT 5 & v 5 i
EDOHED & 5 (Colborne et al. 2006), ZFUTARIDIIARIZISIT 2 HEBIHT A8l B
THEBIFOME, HEN B L THERADEELRIZFL TV LKL TN,

HEYRGHT ORI G PLL/PL ARE <725 b L < IFad R O 25 AL E 23 AL
27251224, MM TORBAF ORI AL I OMEBAKIZIELLLARICEDT5 L
WO ZEMPhols, AD patella alta THIED® D crouch gait(Desailly, Thevenin-
Lemoine, and Khouri 2017; Lenhart et al. 2017; Brandon et al. 2018; Bittmann et
al. 2018) L[ABED L DONRTHH D T ENREIND, SEIOKE R HITHERICE I
£2 L T2 D7 PLL/PL 72 @ 7@ i R O 2 B T s AL E 22 D N IAREIZ 72 D 7R o T2 73,
RITEARE T R R F O IR Z B IR ALE D TR K E N -7272, functional patella alta

WK DHBAEA~DEN S 5 DO TIE 2V E B IIT-, Crouch gait [TEHE 72 N CIERBRM

0

SEARIC R e B0 D Z E STV DA (Steele et al. 2012), patella altalZ
BAELIZACTEHRBREMRBOBRERNEOE—A L N7 — 20 EL 725 7= O KERIUEER; ~D
BN D DITENLDZ ENRBE N TS Bittmann et al. 2018), F7-, ADOKH
BARAL (patella baja) TIERBIHIEHIEDE—A L M7 —ANEL 720 | FiF2 b D5
0 RO DB & TR O RIEREDME T 2 TREMED R 4TV S (Lenhart et al.
2017), RIZBWTH, E—A L b7 —LOZAEDBRK THRD LA E T T % alREMEDS
bDH, BE— AL N —LDOK S Z BT 21203, S REBEHEA IR W TREERR 2 & KRG
ORI E COEMBREREZFHNTA2LERD D, SEIOFERTIIROREIICED X #
BEENSFE~OEHNED 720, E-RBEAE bR ME &5 il R LR
BOTHMEAE S RHEATEA > TWEDLIT TIERWEZD, T—A L M7 —L0OFHINTE
Rnote, AT CT CHRERMAT R SICL Y, BESAEOEICESE—A L b7 —

LDLEACITHOWTHRGET DB ENRHDHTEA 9,
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~ =B —Of T DHFTRAKREE T 5 2em SIS L < ZRMANC TN D & BERIET 0 Ji
AEPRFEBERS L <ITE/NHE S D 2 & PBEICHE S TVWD (Torres et al.
2011), FEBREFIIHOT v R~—7 BIZ~——%BE0 175 X O MLOIEEE - T203,
ERIC KO~ =0 —DFFRIE D DN TN T, FERICEEE LI TRtk o 5, 4 EIOFER T
Far e —AHERE— VOB THY, BIEINTZREF OB RFEDE N TH 5 AlHE
YENED, 777 R—= L M) ==ty NUAT—0 bry FOM T, BEEiORH)
WICHEBREZNH D EHE SN TUW5 (Agostinho et al. 2011), LI RFEEZAZTD
FRPBVE S Ly, E72, PLL/PL o iy O 25 B irim L2 @& 1%, MPLBEL =2 b
H—BECTHBZEN WD L TBRRICE L THEENRH 722 LD, MPL DA
B LT HRRIEEL TWD ZERREEND, L LENEZGERT 2113, MPL IZHEA L

TWRWREG CHIEA QBB A BT 26BN b D,

5-5 /NG
ARH T MPL IC R L2 R L UM B — 7V ROBER 2R U, B nEM AL
ICBHET HEEMRAE LOHEANED L I ICHEL KT LTV L0 MRE Lz, ZORHE,
PLL/PL 3 X OV PS8 i RIF O FimE AL E D . SLHFHICE B R EEZ KT LTW5
ZEnbiolz, PLL/PL BAREL 25, b L (MBI OREEALE ST /2 512D
. SEMFRCOBBIEOE A ERS TOMHMBAEIZIELL b ABICHD T L0 5 2 &R
DhoTo, NEFRERIZ patella alta D RIZIW T LA THA il L TH < crouch gait
PAFAET D Z L DVRE STz, T D XD ZRABRROE T E RBRBI i~ DA 2 BN S &

TWoHAREELH 5,
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Table 5-1. The median (range) value of each group and results of Wilcoxon rank sum

test

MPL group Control group P-value
Age (months old) * 37 (16-56) 67 (43-89) 0.02
Body weight (kg) 11.3 (2.2-16.5) 12.4 (8.2-13.5) 0. 64
PLL/PL 2.01 (1.71-2.20)  1.78 (1.74-1.90) 0.08
Hyperextension angle (° ) * 159 (150-163) 149 (140-153) 0.02
PPP at hyperextension -0.36 (-0.59-0.03)  -0.12 (-0.31—0.02) 0.22
DPP at hyperextension 0.25 (-0.03-0.57)  0.42 (0.34-0.49) 0.16
Trot velocity 0.86 (0.67-0.98)  0.94 (0.80-0.99) 0.09
Stance phase flexion angle (° ) 110 (96-134) 125 (118-134) 0.12
Stance phase extension angle () 146 (139-163) 148 (141-153) 0.35
Stance phase ROM (° ) * 35 (29-46) 22.5 (16-31) <0.01
Swing phase flexion angle (° ) 86 (82-101) 88 (77-95) 0. 86
Swing phase extension angle (° ) 134 (123-146) 127 (123-140) 0.22
Swing phase ROM () 42 (34-61) 40 (28-52) 0.73

DPP: distal patellar position, MPL: medial patellar luxation, PL: patellar length,
PLL: patellar ligament length, PPP: proximal patellar position, ROM: range of
motion

* p<0. 05
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Table 5-2. Results of Spearman’ s rank order correlation
Stance Stance Swing Swing .
Age Body PLL/PL  Angle PPP DPP Velocity flexion extension Stance flexion extension Swing
weight ROM ROM
angle angle angle angle
Age 1. 00
BW -0.13  1.00
0. 65
PLL/PL -0. 11 -0.11 1. 00
0. 69 0.70
Angle -0. 20 -0.03 0.80 * 1. 00
0.47 0.92 <0.01
PPP 0. 20 —-0. 35 -0.67% —0.78% 1. 00
0.48 0. 20 <0.01 <0.01
DPP 0. 20 -0. 29 -0.71% —0.78% 0. 98%* 1. 00
0.48 0.29 <0.01 <0. 01 <0. 01
Velocity 0. 66% 0.19 -0. 46 -0. 32 0. 09 0.13 1. 00
<0.01 0.49 0.09 0. 25 0.74 0. 64
Stan. FX 0.40 —-0. 31 -0. 74%  —0.53%* 0. 65% 0. 68%* 0. 50 1. 00
0.14 0.27 <0.01 0. 04 0.01 <0.01 0. 06
Stan. EX 0.23 -0.32  -0.58%  -0.43 0. 68% 0. 74% 0.10 0. 73% 1. 00
0.41 0.24 0.02 0.11 <0.01 <0.01 0.73 <0.01
Stan. ROM  —0. 60%* 0.13 0. 65% 0. 63%* —0. 50 —0.51%x -0.69% —0.81%* —-0. 33 1. 00
0. 02 0. 65 <0.01 0.01 0. 06 0. 05 <0.01 <0.01 0.24
Swin. FX 0.13 -0.17  -0.59% -0.21 0. 42 0. 46 0. 42 0. 73% 0.67% -0. 37 1. 00
0. 65 0. 56 0.02 0.44 0.12 0. 08 0.12 <0.01 <0.01 0.18
Swin. EX —0.44 -0. 30 -0.03 0. 20 0.07 0.10 -0.64%  -0.01 0.44 0.43 0.17 1. 00
0.10 0.29 0.92 0.48 0. 81 0.71 0.01 0.98 0.10 0.11 0. 55
Swin.ROM -0.30  -0.14  0.33  0.22  -0.20  -0.20 -0.73% -0.45  -0.08  0.45 -0.61%  0.62%  1.00
0. 28 0.63 0.23 0.43 0.47 0. 48 <0.01 0.09 0.77 0.09 0.02 0.01

Upper values are correlation

coefficients and bottom values are p-values. * p<0.05
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Table 5-3. Final model of multiple regression analyses for stance phase angles

69

Stance phase flexion angle Coef. 95% CI p Adj. R-squared
PLL/PL * -63.9 -94.7-(-33.2) <0.01 0. 578
Cons * 239 181-296 <0.01
Hyperextension angle —0. 686 -1.49-0. 117 0.09 0. 441
Velocity 44.8 -5.81-95.4 0. 08
Cons * 184 36. 0-333 0.02
PPP at hyperextension * 33.6 11.8-55.3 <0.01 0.629
Velocity 36. 2 —4.83-77.3 0. 08
Cons * 94.9 56.1-134 <0.01
DPP at hyperextension * 52.8 29.5-76.1 <0.01 0.621
Cons * 101 91.9-110 <0.01

Stance phase extension angle
PLL/PL * -23.5 -45. 4- (-1. 60) 0.04 0.238
Cons * 192 151-234 <0.01
Hyperextension angle —-0. 272 —-0. 773-0. 228 0. 26 0.027
Cons * 190 113-266 <0.01
PPP at hyperextension * 18.6 5.07-32. 2 0.01 0. 358
Cons * 153 148-157 <0.01
DPP at hyperextension * 22.6 6.82-38. 5 <0.01 0.379
Cons * 141 134-147 <0.01

Stance phase ROM
PLL/PL 24.0 -3.85-51.9 0. 09 0. 564
Velocity * -41.9 -78. 8- (5. 09) 0.03
Cons 21.0 -53.4-95.5 0.55
Hyperextension angle 0.413 —0. 145-0. 970 0.13 0.536
Velocity * —-46. 1 -82. 6-(-9. 63) 0.02
Cons 6. 65 -97.3-111 0. 89
PPP at hyperextension -12.5 -31.5-6. 38 0.17 0.519
Velocity * -47.3 -84. 4- (-10. 2) 0.02
Cons * 67.8 32.9-103 <0.01
DPP at hyperextension -15.0 -39.5-9. 51 0.21 0. 508
Velocity * —44. 5 -85.0- (-3.98) 0.03
Cons * 73. 4 41.8-105 <0.01

Adj. : adjusted, CI: confidence interval, Coef.: coefficient, Cons: constant



Table 5-4. Final model of multiple regression analyses for swing phase angles

Swing phase flexion angle Coef. 95% CI p Adj. R-squared
PLL/PL -21.5 -44.5-1.53 0. 06 0. 180
Cons * 129 85.5-172 <0.01
Hyperextension angle -0.114 -0. 643-0. 416 0. 65 —-0. 0594
Cons * 106 25.1-187 0.01
PPP at hyperextension 11.5 -4.88-27.9 0. 16 0. 0852
Cons * 91.2 86.1-96. 4 <0.01
DPP at hyperextension 17. 2 -1.23-35.6 0. 06 0. 180
Cons * 82.6 75.6-89.7 <0.01

Adj. : adjusted, CI: confidence interval, Coef.: coefficient, Cons: constant
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Figure 5-1. The measurement definitions of the proximal péiellar position (PPP)
and distal patellar position (DPP) at hyperextension. The TL was measured from the
proximal extent of the femoral trochlear ridges to the origin of the long digital
extensor muscle. X is the distance from the proximal end of the TL to the proximal
edge of the patella. The PPP was defined as X/TL. Y is the distance from the

proximal end of the TL to the distal edge of the patella. The DPP was defined as

Y/TL.
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BT 2 IBEDOIE T, EXF A A L THREED Y I 2 L—3 3 U &AT
S TEHATITOWTEIIE L TV % (Cook et al. 1997; Senden et al. 2011; Lewek, Osborn,
and Wutzke 2012), K&t e LIZFBEOWIZETIE, 7T —E U ZIC L > TFROE & 24l R
U7z B CEBVFEAISTIAT 21TV, 7 — 8 7 LI TR & RO JE 38 K OCHE o gk B &
DB E NS D Z & 2B B2 LTz (Bward 2003), BIOHFZETIE, Al F 807 Br2UE 1 1
it U T SN2 EBEOFEIZOWT, ROBRBOEE FHT —Z LB LT2E 2 A, %Y
BRI OB X IR ES R TOERIEEHIR SN T ARV H b O3, BT 280w #)
BN A Z T TS Z Loz (Torres et al. 2017), LLIx DEIAHRY | fdE
72 R ORI % [E E 5 5 2 B2 U 72 BEOIEE) ) 0T IC DV TR RE 2 720,
ABFFETIE. ROMRBIE AT EIRZ IR T 2 B4 48 L, IR 7T — 2 2IUE LT,

AR, EEIEROBITEEZFHMET 52 & TH D

6-2 ML E ik

6-2-1  BERIK

E— VK AFE (FA LHH, A A 3EH) Zxtgel Uiz, ROFMRPRAIET 2.5 7% (2.0
~5.45%) . RE BW) FRfEIL 10.25kg (8.2~11.2kg) Tholz, WTHDORIZ LIS
BHEECHRRB ORI L 2 o7z, RiZ, 1 BH720 D H D 16 FEE O RETHI %4 D
= (RE 115 A—Fb, 0.7 A— kb, W& 175 A— b)) TR LTZ, KR&ET
25°CICHERF L. I L B 2 MRt L, AMfUkE Lz, 8L, 57— FIEICH > T 1~

6 » HFIEBREICHIY 7,
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6-2-2 HEH

m
i
+H<
m

AR RRUERT, O, BA) 13, B ROEBBANC I A&~ 4 X LT,
FRAS—=ITRBEE & TR 57220 0 WMIESMANCELE STz 2 DO P2 XKD 2
T CHAE ST D, IRER DAL, AY RV TR UREET D Z & TREAETH
%o BRI &t R D KBRS A2 O WA CTREE L, BERIZSRIFLH 2 LT, %5
OFNEMIE L. (Figure 6-1), AT, FEBROFNT | AOHR N I o TRIENT o«

VT AT EBLTERIZED L oMELL,

6-2-3  EBk
EH L OBEFESHT, EEDH Y CAEHIRZ LOIEFBTEST, EEH Y TR O M
JEA 135 PEICHEE L EEAIT A2 MM Lz, 135 BEDOABET, AT &% (Sabanci and Ocal

2018) Z BT AL L C I EZRIR LT, RiE, 1 » HHO Tk 48 L <l 5 HH.
HLHRZEELT ST LT, HEAEE LIRETOBTICEN S YT, E
BRIZ, IERAT, BEST, FFBEESTOIETIT o 7o, IERAITIR, EEIEFICK 2HTE
LD ATREtE A ke T 2 72 AL HALE AR U 7o, BEEAMT & FERE E AT O W 712 T H1
MzZHE L, TS & ICEREZIT > CRodk LT, BEST & IEEESRTORMIL, 4
< EY 1Ly AROPIE CTRTo T,

TA NI L ADAY KT =8 L ROMFHEEThr Yy h&w7z, AL 1A
(2 100 [FEIfR VIR L, 20 [0 Z &N I DIREZ B ATE, IRICIIE, Tm DRI O T I B
BEL7z 2 8D 7 +—AF L — |k (FPro-Animal Hu-tech Bk th, BAUHR) % VT, 960Hz
TE LTz, &7+ —A7 L — MIE 30em, £ & 40em ThHhoTo, WIFRPDT +—A T L
— N DOHRE I OBRED T A TR A B & A 7n Uiz, I OBEAFERIZE T 7 4
— A7 L— b EIZ#lio TWzE | 2 ORBRIIRN LTz, 74— A7 L— DT — XL, WAS
Y7 hu=T (WAS, N—a 2.3l 2= Ay ZERRS, HUR, BA) &M L CNE

L7,
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B 2B 5701, R =FLrrBlov——%fH L7z, ~— B —TERE 15
mm T, HOECEEICHEG L, WEOBXICL S REERE/NRICIMZ D2, K~—h—IX
SR DVEFIIHEE ) TR EHERG V(72 ~— I —1%, HHEOBEMHA (SCA) . I
B OFEEANE (ILD) , KERE OKEEE, KEREIME, & X OO Mg o 3R 2R oS Ml
B L7z, ~—F—1X, RBBARICSL S TWDIRET, BOT > F~—7 O EORFEIZHE
URDEDR -
3BDH AT (FDR-AX40, ¥ =—kkA &4, HL, BA) & In OFEEZH T T, EBR
B ANCERE Lz, FEBROBEIL 120 7 L—LA/BTIRE Lz, ¥ U7 L—ya 3
# & BRI DI TIT o 72, FRORIEIX, 74— A7 L — hOH R 6 (O IE R & FFo2k
ZEVNTEM L7z, BIRUIEIL, Wl 2 DORIERP IRV T o AT 1 v 7 2 LT
Fhe Uiz, BIE L= 2 OEEIE, BE 2m, 18 1.5m, &S Im Thod, ~— I —DOALEIL
ICpro=3D Y7 bv =7 (b a—7 v 7 HRat, &) 2L T7 L—AmITB L
oo TRTOHATTY—H =PRI TODHYAEIT ICpro-Analyzer (b =2—7 v 7 RS
o W) T3 BEDH AT DT —F el abE T =RuD~——(EELRKD, 74—
AT VL= DT =X LV SR, 7+—AT b— T —¥Oidk%a s L7 Tk
HIDZA FREIT L, Imsec FECZRAITAAT < HATT 2 16 6D LED 74 FEHWTT —
Z ORI ZEAT > T2, SEIRERH (ST sec) . FeRTEEIRE ) (PVF; %BW) . e RHEHEIR 7
(PPF; %BW) . e KBRS /1 (PBF; %BW) . FEELA > 73L& (VI5 %BW-sec), H#EHEA o/
(PI; %BW-sec), will#ho > /LA (BI; %BW-sec), hmw Mg, ILT @ FREEERHE (mm) . ILT
O b5 #EE (nm) % 3P/ L 7=, PVF, PPF, PBF, VI, PI, BI (ZBW CIEM{L L7, SCAB LW
ILT OKEBERELZ hey FEELE LTHEHAL, BEORLE S LIZ, ROFEDOmS TIE
Bl L7z (Volstad et al. 2017), RO ~m v MEEDR 0.8~1.0 DFFAIC/RWVIGE, Fio
IXEHULRTOMEE T 0. 5m/sec LA EZ L L2 5A101E, EORBRIIHF O L, TrE
PEBE (mm) 13, SZRFRECAT O i @ s> B SZFR T DR A ETO ILT OmEBEEERES L.

ESEEE (om) (30 SERIAE A O R AR R S SEMFHELRR D fermi A E TO ILT OB BhREE S LT
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EFR LT, v — W —OBEESFWOBENL, 7+ —A T L — MIESTEN T AT LR CHNT
b YA T D BRI LTz, AT O AR I O IRBIET AT B & R L 7, [BEEAT & FEE E
FTOFMIF OB~ — A ITE R CRACLE S 72, @HESAITOFMSHH L
KBRS & FREHOR S 2 W THEE L7z, 2L OfEiE, Excel Y7 h ¥ =7 (Excel 2016,
Microsoft Corporation, Redmond, WA) ZHWTEHE L7z, ~— W —(LEIZOWTIIRDF
D> 72 54 L 72 D C, JEB) ) F0yd L OEBN PRI T — 2 13RI ECoBlgEE L L, A1
LREMENZEI, TR FTREZR IR DY 4 [HILL Ed 2 b O A REFHRATIZAE H L7z,
FEBRITFEBRE OB L OB ICBET 20 A K74 VCHERLL TfThohv 7z, (B

AFRZE S : 30S-3. 2019K-50)

i

=i

1_

Tl

6-2-4
WEE L 3 RO AT ORI & M9 5 7 OIS ARG 24T o 72, by B
2 0.8~1 0 (THIR L7ZIC BB 6 FEEESTOREZIT@ESTORE LV A RITE
oz (FR#5-0. 0684, p < 0.01) 72, EEUFITITMIIEE L L CTHEAE SO T2, ST, PVF,
PPF, PBF, VI, PI, BI, ILI @ FFEEERE, XN ILI o FREEEZ ZnENERESE L L,
3FRFADHAT & DBIEH A T T 2 72 DICEHFEYR 21TV FRED 0 DR BICHR R 2B x5
DETNVERIE Lz, A%k X OB A 2 (Z3M Lz, A8 oMEER I HE
EHOHHET N ERWET VAT 2 BEMEZFEITT D2 LIk > THER LT,
BERBICEE e, FITREICHEBERMEERIL. BT /MCED T, T TOREHRITIX
Stata (STATA, »S—3 = > 14, StataCorp LP, College Station, TX, K[E) Z i L TFT

ol MatHHEE R L OHERIZIZ. 5% DA EAKYE TR E 21T > 7=,

5

6-3-1 FAERIZRER
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BFRIRDOFNT — 2 B OFREITO & SOBITIERSH 72D 5 [E(4-9 ) Th-o7-, E
BL7 A OREED Il & = OFEFA % Table 6-1, 7K -J7 [0 O EME O H i & & O #EHH %

Table 6-2 |Z/~7, sBREAMI, EHIC X 2 ZEHREGIIBE IR -T2,

6-3-2 AR

F#BEOERIFOMRICONT, BMEFHOLH D% Table 6-3, KEHHMDO LD %
Table 6-4 7”7, EEHIT TR, BHAITICEENTAHBILD PVF 23 ZITHIN L Tz,
Fo, ILI O FF - EREEELABICHEMNL T e, IEFEESTTCIE, A%EO PVF ITAE

WA U ILT O FREIRREDS A BT L T e, BIEAT & IR EAT O 7 T4 B

S

HHAZ K5 PTER O FIRASHERS S AVIZA, FEFEEAT CIIMIBRA & W /NS s> 72 (Table

6-1), BEEHRITTOLEKE® PPF & PLITAREICEIN L., Bl 234 B2 LTz, FEEE

\~[%

AT TIEATR T M ORI B R B3 720 o 12,

6-3-3  fEtkik
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i



M. ZID DT —ATIEARIOWIE L XELD /N — B3R 5, FEEEAITIC OV T,
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T DR, [EE S & IEEELE B oW T Z2 % T 1o, A% PVF [ZEEHE T

\l
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Table 6-1. Median (range) of the vertical ground reaction force and vertical marker

movement of the hindlimbs

Right Left
Normal 0.202 (0.192-0.204) 0.1975 (0.184-0.204)
ST (sec) Unfixed 0.217 (0.207-0. 246) 0.214 (0.205-0.243)
Fixed 0.2055 (0.190-0.211) 0.186 (0.183-0.199)
Normal 65.85 (64.2-66.9) 67.3 (58.0-69.7)
PVF  (%BW) Unfixed 60. 75 (60.5-61.4) 56.65 (54.6-57.6) *
Fixed 76.4 (73.3-77.9) * 57.9 (54.6-63.6)
Normal 7.39 (6.96-7.47) 7.115 (6.42-7.80)
VI (%BW-sec) Unfixed 7.11 (6.29-7.80) 6.395 (5.83-7.59)
Fixed 8.125 (7.32-8.33) 6. 155 (5.89-6.73)
Falling Normal 20.55 (15.8-22.6) 23.35 (12.5-30.4)
distance Unfixed 25.9 (21.8-32.4) = 18.1 (15.1-24.1) *
of ILT (mm) Fixed 35.45 (30.8-40.3) * 19.0 (15.5-31.0)
Upward Normal 19.75 (14.3-21.3) 21.55 (17.5-27.6)
distance Unfixed 22.1 (18.4-27.0) 22.1 (18.4-27.0)
of ILI (mm) Fixed 24.1 (22.9-29.0) * 25.1 (13.4-28.8)
Range of Normal 68.0 (54.5-73.5) -
motion Unfixed 53.8 (49.5-56.1) =* -
(degrees) Fixed 35.15 (25.7-38.9) * -

Normal is gait without orthosis. Unfixed is gait with orthosis of which stifle angle was
not fixed. Fixed is gait with orthosis of which stifle angle was fixed at 135° . Trotting
velocity was normalized with withers height. (n = four beagles)

BW, body weight; ILI, ilium marker; PVF, peak vertical force; ST, stance time; VI, vertical

impulse. * p<0.05 compared to normal gait
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Table 6-2. Median (range) of the fore—aft ground reaction force and fore—aft marker

movement of the hindlimbs

Right Left
Normal 9.075 (8.19-12.8) 9.67 (7.10-12.4)
PPF  (%BW) Unfixed 10.4 (9.59-14.1) 14.85 (9.17-18.0)
Fixed 14.85 (12.5-16.3) * 6.21 (1.70-9.36)
Normal 2.235 (1.00-2.76) 1.475 (1.21-3.48)
PBF  (%BW) Unfixed 1.75 (1.39-3.00) 1.51 (1.28-2.16)
Fixed 1.365 (0.321-2.24) 3.67 (1.07-4.46)
Normal 0.829 (0.745-1.17) 0.8605 (0.532-1.10)
PT (%BW-sec) Unfixed 1.00 (0.735-1.35) 1.38 (0.775-1.86)
Fixed 1.33 (0.103-1.53) * 0.4395 (0.129-0.927)
Normal 0. 0959 (0.0305-0. 186) 0. 0648 (0.0479-0. 146)
BI (%BW-sec) Unfixed 0. 0608 (0.0297-0. 117) 0. 02305 (0.00154-0. 119)
Fixed 0.0303 (0.00336-0.0532) *  0.1735 (0.0279-0. 244)
, Normal 0.897 (0. 855-0. 965)
Trotting .
. Unfixed 0.8185 (0.801-0.914) =*
velocity )
Fixed 0.867 (0.825-0.940)

Normal is gait without orthosis. Unfixed is gait with orthosis of which stifle angle was
not fixed. Fixed is gait with orthosis of which stifle angle was fixed at 135° . Trotting
velocity was normalized with withers height. (n = four beagles)

BI, braking impulse; BW, body weight; PBF, peak braking force; PI, propulsive impulse; PPF,

peak propulsive function. * p<0.05 compared to normal gait.
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Table 6-3. The multiple regression models for the right hindlimb illustrating the
association between PVF, VI, falling distance of ILI, or upward distance of ILI and the

three gaits (normal, unfixed, and fixed) including velocity as independent variable

Dependent variable

Tndependent variables Coef. 95% Conf. Interval p value R?
PVF (%BW) 0. 956
Cait Unfixed 3 —4. 56 =7.47 -1.66 <0.01
Fixed * 10. 4 8.01 12. 8 <0.01
Velocity 3. 88 -20.0 27.7 0.718
Constant * 62. 2 40.6 83.8 <0. 01
VI (%BW-sec) 0. 236
Gai Unfixed -0. 304 -1.39 0.779 0.536
ait Fixed 0. 642 —0. 252 1.54 0.136
Velocity —-1. 06 -9.95 7.83 0. 791
Constant * 8. 26 0.218 16.3 0. 045
Falling distance of ILI (mm) 0.722
Cait Unfixed 3* 8. 66 0. 406 16.9 0. 042
Fixed * 16. 4 9.60 23.2 <0.01
Velocity 27.3 -40. 4 95.1 0. 379
Constant -4.77 —66. 0 56.5 0. 862
Upward distance of ILI (mm) 0. 260
Cait Unfixed 4. 20 -2.83 11. 2 0. 206
Fixed * 6. 47 0. 669 12.3 0.033
Velocity 7.68 -50.0 65. 4 0.767
Constant 11.8 -40. 3 64. 0 0.614

For gaits, unfixed and fixed were compared to normal. BW, body weight; ILI, ilium marker;

PVF, peak vertical force; ST, stance time; VI, vertical impulse. * p < 0.05

81



Table 6-4. The multiple regression models for the right hindlimb illustrating the
association between PPF, PBF, PI, or BI and the three gaits (normal, unfixed, and

fixed) including velocity as independent variable

Dependent variable

] Coef. 95% Conf. Interval p value R?
Independent variables
PPF  (%BW) 0. 531
Cait Unfixed 2.54 -1.34 6. 42 0.170
Fixed * 5.30 2. 10 8.51 <0.01
Velocity 16.1 -15.8 48.0 0. 277
Constant -4.76 -33.6 24. 1 0.713
PBF (%BW) 0.0743
. Unfixed -0. 632 -2.22 0. 952 0. 384
Gait Fixed -0. 946 -2.25 0. 362 0.134
Velocity =7.34 -20.4 5. 66 0.229
Constant 8. 68 -3.08 20. 4 0.127
PI (%BW-sec) 0. 224
it Unfixed 0. 190 -0. 312 0. 692 0. 407
Fixed * 0. 435 0. 0205 0. 849 0. 042
Velocity 0. 807 -3.32 4.93 0. 664
Constant 0. 166 -3. 56 3.89 0.921
BI (%BW-sec) 0. 396
) Unfixed -0. 0760 -0. 158 0. 00620 0. 066
Gait Fixed * -0. 0886 -0. 156 -0. 0208 0.017
Velocity -0. 550 -1.22 0. 125 0. 097
Constant 0. 598 -0.0121 1.21 0. 054

For gaits, unfixed and fixed were compared to normal. BI, braking impulse; BW, body weight;

PBF, peak braking force; PI, propulsive impulse; PPF, peak propulsive force. * p < 0.05
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Table 6-5. The multiple regression models for the left hindlimb illustrating the association
between PVF, VI, falling distance of ILI, or upward distance of ILI and the three gaits

(normal, unfixed, and fixed) including velocity as independent variable

Dependent variable

0 2
Independent variables Coef. 95% Conf. Interval p value R
PVF (%BW) 0.413
Gait Unfixed * -9. 18 -17.8 -0. 570 0. 039
al Fixed ~7.06  -14.5 0. 342 0. 059
Velocity 0.370  -84.8 85. 6 0. 992
Constant 65. 2 -12.4 143 0. 089
VI (%BW-sec ) 0.176
it Unfixed -0.878  -2.12 0. 362 0. 141
a Fixed -1. 06 -2.13 0. 00840 0. 051
Velocity -5.11  -17.4 7.17 0. 365
Constant 11. 8 0. 565 23.0 0.042
Falling distance of ILI (mm) 0. 422
) Unfixed * -11.6 -21.2 -1.99 0. 024
Gait
Fixed -5. 80 -14.0 2.46 0.144
Velocity #* -129 —224 -34. 2 0.014
Constant 140 53.3 227 <0.01
Upward distance of ILI (mm) 0.299
) Unfixed -8.90 -18.7 0. 906 0.070
Gait
Fixed -2.79 -11.2 5. 65 0. 468
Velocity #* -110 =207 -12.5 0. 031
Constant * 122 33.3 210 0.013

For gaits, unfixed and fixed were compared to normal. BW, body weight; ILI, ilium marker;

PVF, peak vertical force; ST, stance time; VI, vertical impulse. * p < 0.05
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Table 6-6. The multiple regression models for the left hindlimb illustrating the association
between PPF, PBF, PI, or BI and the three gaits (normal, unfixed, and fixed) including

velocity as independent variable

Dependent variable

) Coef. 95% Conf. Interval p value R?
Independent variables
PPF (%BW) 0. 523
. Unfixed 2. 58 -4. 00 9.15 0. 393
Gait Fixed -4.92 -10.6 0.729 0.079
Velocity -31.0 -96. 1 34.0 0. 304
Constant 37.9 -21.4 97.3 0.179
PBF (%BW) 0.174
Cait Unfixed 0. 269 -2.08 2. 62 0. 798
Fixed 1. 62 -0. 399 3.65 0. 101
Velocity 9. 06 -14. 2 32.4 0. 396
Constant -6. 34 -27.6 14.9 0.511
PI (%BW-sec) 0. 485
. Unfixed 0. 228 -0. 526 0. 982 0. 505
Gait Fixed -0.513 -1.16 0.135 0.106
Velocity —-4.53 -12.0 2.93 0.199
Constant 4. 96 -1.84 11.8 0. 131
BI (%BW-sec) 0. 167
Cait Unfixed —0.00236 -0. 156 0. 151 0.973
Fixed 0. 0926 -0. 0395 0. 225 0. 145
Velocity 0. 536 -0. 985 2. 06 0. 440
Constant -0. 407 -1.79 0. 980 0.518

For gaits, unfixed and fixed were compared to normal. BI, braking impulse; BW, body weight;

PBF, peak braking force; PI, propulsive impulse; PPF, peak propulsive function. * p < 0.05
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Figure 6-1 The orthoses were custom—made for each dog. The cranial part of the
trunk and proximal girth of the left hindlimb were strapped with a soft cloth
and attached to the right stifle apparatus so that the orthosis would stay in

the correct position. The right stifle apparatus had hinges on the medial and

lateral sides.
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BYEMAT & 13, ASCEMW OEEZ ZZRINTOEIE & LTI T 25D THDH, £DE
IRFEITEIRE K T THEB N b O L BB L OR S 5, EE ) FE)
VERRHT L IXEMED R PICHAET 2 OV CEHIIT 2 H DO ThH Y | L CEBZAIBIEAF
Hr & IZZEMN CTOHROE X 25T 55D Th S (Gillette and Angle 2008), iHEh /)%
MBI CIL 7 4 — AT L — b T Ly vy —~ v hE AWK ORI ELT S, i
B ERBN RN Tl A2 BT CoRm M o Rk D 7 A v My TE 2, BifEF O
B O, MAHE, K7 A2 bodhx, HE R EA25Lekd 5 (Sandberg, Torres, and
Budsberg 2020), BREE“FFEEUCIS T DEMEMATIZ. 1877 21T Muybridge D F oy h &
B LRI L2 b O JEBRIT T 5 (Hobbs et al. 2009), /NEMEGRYEFIZEH T
%, ROFT-HFE4 M2 Bush et al. 2012; Ragetly et al. 2010; Ragetly et al. 2012)
SLNISTIRZ2 BT (Burton et al. 2011; Burton et al. 2008). RxFjEmk (Dogan et al.
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(LaFond, Breur, and Austin 2002; Priester 1972; 0'Neill et al. 2016; Bellumori et
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Lenhart et al. 2017; Brandon et al. 2018; Bittmann et al. 2018), RIZEWVTH, K
FIRTIEBEENTHE (MPL) D& 5 RITWMHAD IRV RIS TRERRMEET R
(PLL/PL) BREWNWZ &b, R1EY MPL & patella alta & ORFHEBRIEZI N TV D
(Johnson et al. 2006; Mostafa et al. 2008), L22L7Z2N5H, KRIZHEWTHETIZMPL R
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DI B TNRY, F 7o, RCIE PLL/PL DA OFRIEIZ K 5 358 I E O Rt o3
TSN TEL T, EMEFORETOBE L patella alta & DOBREZRFT L7-HIFEL 7
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TEHEA KRS RS U CREICITL 2518, BHEE OMNBITINA~EN T D Z & PR
SN, Flo TR WPLEEE a2 b — VRFIC T Tk L7c & 2 A MPL B TIRARE
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R 29 FH 50 [ROBBARI R R MEICI T D X MEENSMAT Fifg 2 v, EEROHTICE D
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