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FEEAIZ.ELBLEELEOMIIGEETOIEERT. ZHROREHF R
(BIARARDRICHR)EEFNOOMICFEETIHO/NE R (RER) 2
BEREIND, TNOEDFRIT. EREMEITNLEERE RS ICIOILER I
MEICEESN EEHICEELENOMLEEZ ITRY, £ LELXZRHIE,
IRMEHIIZE LENSELE~OMBOM R EZ 1L T5ZLTREBAR~+
ShMEEE®ED, —FRFLLTHEETD, BRI AROARLT X
NEX2ABBL RPN ETIAHESLOBFAED OB R L TH TR
E&IF570, AbECHEIBREBLS LD > (Fig.1.),

FoRITIT, SRR E D e H A HE TR FE M A (rough zone) &L D
% B 72 BA 4 (clear zone) ENFBOOLNDHY, W FEBH Ik BFITHEE T DERALIL,
M ThHB (Fig.1.), B RITEHIT, R > TEEH (basal zone) &8 ¥
Do ET- BTRIBHRIY 2 BRES —HOENLRIDIH LT, R
122438 (cleft) 12X > T 3-6 £L D scallop {20 TWD, Zhbid, BIZR O F

D LR T 5K %7 middle scallop(MS) . BI F TR EREET D

S
o]
O

Anterolateral commissural scallop (ACS) . # 57 TARK & & &1
Posteromedial commissural scallop (PCS) &M35725 (Fig.2) -
BRIT.BL~OBEADEFRHIMLICL > THEIN. ESFIEATS

BAIT. H %2 (rough zone chordae)  WEFIZEATIESIZ.



3 5l 2% (commisural chordae) , F# ZEER D E # (basal zone) I AT D
B Ak, B E6 e 5% (basal chordae) , AR OREICHATIH G, KiE
¥k 7% (cleft chordae) EFR&END 2V,

¥ R ROEAEYRFETARZEOF T, KBRS ATRDALLA2, A2
L A3 OB R B A B IL strut chordae EFREND Y (Fig.3.),

M2 RELT, RRIT 4 DOBMLRY, LERLTITL EM/IT L
NEICBDLDNL., ZNENO0ER. DEmMEELND, ZNHD2ODE DRIZ
BEETHION, BEHRBEREB THY. BICHMEBIIFAOTERBAER
ThD, BHRBIX. LERICHDIE T, BIRRME. BRMEF RO TITHE
BMENSRY b7 varBEarRalF URB A ER S LT HEEE
BB EICEAETH BRIZ BEREEOZEZR LI, FFOBRMERE LE
L TW5B P (Fig.4.),

1% 08 70 B 44 R 2 fE (Mitral Regurgitation; 2L T MR) X, #5 R IE R L %I
JOVMERARROEERSICBZOME - R BEL (Fig.5.) . FOES
WA —ENELARRE . ELENLELE~LME NI T2% RELRK
BTHD 2, MEERLEN L, Z<PBEFLERICEL, RBRFLOT
CHFEIIR S DEENRBIAIEEAH THD YV FREHREEOAXITEZ T,
IR DOHRPEINDET 60%5T, ZRFOLNE INDHFIT 30%. M FTO

RNREENBDIT 10%THS *Y,

i

INEBIT AROREIERE R ICLAEEFRRORESTHEELT. 32
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7521 TIiX, RREMDZFICHHMEE IR E R/ NEEHAHEL
BTR D% AL PCSHRLVIIMS NELEN R EICHRB 223, BRI
FEEIRRL FOBRHTERITIT b,

75ANTIE. FROME, FRERDEOREICILZRNHAAMLERETR D
MHETHEELSOEENERL MKROELE~DHERPBOLNDH,
I RICERF TR O,

75 AMTIE. FRREWIDBEICELWVEENRRDLN, FIIEFRENE
TEBENIFLHIN, BHE~OE RIZB DOV, ElofH O RIX
FRE-MEBL, K 705 TEH BB DLN, 9 5% TLHRBESE LEMHE
WEHHND 30,

TOMEEREEMHICLIAMRIGITEREIRBLIZN, BN TRMATRE
THHEINVF—X, F—KV da—Ivx—-FU7, V=X =R F il
BRFERFERETHD 1, ZhbDAXE, —RETIC 6-9 RO I L
MEREOBEREREZMNEL, ®oKVELAE~EITLTHEENDLD, F
Y NYT o e F o — L X AR )V (LLTF TN UT)IEHIS T R
TD 10%, 4 BELL LD 56%T LT NERINL, RITE 1-2 £F05H0.0 AR
2 LB FbLbHBEEND Y,
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otz 'Y,

MR Tid, #I#Cix, BB H EITHEFSL D ERFERBEIELENE
BT 1B AL RERITAE TR, LOLBRBGELT T DI,
—EHHEEEZEMESED20C, DB RE IS, DO, LERD
DO K -TL3E, DA OHE ML CICE T O ML & LM ia i g o
WMARIL BRBEZHERTI0022 P RE BRIl LLbICET
T2, REZRBECEFELRY, EEHICEELTETWEE LEM
ZHZEVIRIZE B,

HZRECRBOTH, N OE R {LIZED MR O BRI INERFIZHY
9 LEEOT TRLSEBETIR RIELRBO—D2ERol P, BIZHK
HNETIINE ROBEEENS WD, S HELBBE LR LEBIIRDE
FRIEND,

BELLUI, BEQOLIANBMIEEXREERTHY, B MOLEZH
FELT,FIRA, BB, AT FAEEOHMESEHEOEMZBERNEL
T.BRRILIRIE, To¥A T LB F# HE ZE (ACEIL Angiotensin
converting enzyme inhibitors) ., fHUNHE /) DL B DTDIZ, YFXFVA AN
UULRZ A, hT AT BRIRK(EEZBHELT, PXFIR, 3ES
B Ca FyxNLTuvh—, MELZHBEREEFRRFOXLEZOZD I, ACEL
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BENIThTWD,

LR BRARFTEOHBIZLDLDOLT ., FHRERETFTOY
(Quality Of Life ;QOL) D EIIXB R 21D 5B 49, —F ., ANEHER Clz—
BREIRERIEZR>TVWAIANLLOMEREEAWEZLEILE T TONEBTE
RIED T TIRBREERICBWTHLHREIND LT/ o7 21827142

MR It 724 B IR B ELL X, ALH P (Fig.6.) 2 AV~ 18 #
& #7fF (Mitral Valve Replacement; 2L F MVR) B EOHRZEFEL. EH T
HfE 18 9 A AT (Mitral Valve Plasty; L F MVP) £33 525, MVP {3 MVR &
HELT,ESEXREWLOD, EaXbThY, AENLRFIEBRA ORBL
MERLELANL R ~OMBEREDOLELBRNIEND, QOL bEH TS
RENERIEICRITD MR DA B BTR R O E IR HEELTHZ I T
Do NEBBUCEBWTHOEEAROMBESEEENEE TRWIRY, £F R,
FLIHR . FIRER. 80HE BIERAROCRELEBEOHKE. BABE
U QOL &HIZ. MVP 238 MVR JVBEB LT B84 A3 U 389111544

EMIBWT, FIROB S ZEEICITHF 2 M ERHY, TOBEBDO—DLL
T MR BBO TRBRICETIIER. GEOHF., LIEKOEITAHA
PO, DARENBELRVEEOLBONEZE MBS, AEEFICERE
ERDBIZNEDIT, FICBE AT BIEBE LV ENETENS, LHLRR
5. MR FIHIZH1F5 MVP X, EIEF LR R EIC R AN D 2B

CRBENDZEND, B EIE L EREL TR LHF O A SR HF



ICHERESNDZE, DMENPEFILToMENEL, EFLEYMERREN
HEREINDHZE, SHICEHFEWRICI-T LEME), DHEERTHIVIIHR

@@ﬁﬁfx&@)%775@@5%572&@%575%6 Mo T mITITEE
ROREH THD NYHAT EOBFICH THFEMMAHEMLTNDE P, ozt
2o, BIEREFEBICBW IR ERLCICaANORE T, AV EIEHN
BEIRRIC TORIGPHEEL ERPEELR B TR KET
HIENRLZWHR, S HRIEIEBEFEBIZEBNTS, #1800 MR I3t LT MVP 28%E
ESNDFAIEEDREH WVWHDOEE LD, LOLENG, ZOHA  BEEKSH
TWOHTEF KVSHIZHF B 3B/ N LR B2 eMh, BEEBIN TWBEFEE TIX
RREHERLDEEDbNS,

BRI SR T, BAE D ETA MRITKE T 24 R 45 Bl 1Z D 7oy s 12182740
SARGIT, OR-FHHICL BN MR Fl, ZHITEERERME(HE M0,
fli K FEIZE D%, FREELRE)BBEHRTILOOE LEEEITHEH
BFSNTVDEILNOER T 5, QF A 10 mATHE ETOR, Zhik 10 &%
DM MR TIIABBIREICEY 1 ETHLIEMBIH IO THNIE, F
HFMIESETEFTOHIEDDLER LV, QLEUAOEEEBICEE
BIGVZE, ZHIELBREDOK ER Lo CTHMDIBRBOBELRALTREELT5
FIREMENRHOTENDLERLARV, & MR T2 RMEBREREOBISEES
EEL N RIZBITDMVP ORI FlEHEL TNDE ™, o, A XKt T3

MVP DEIBERIHFSE T, Orton HIZOEE 10kg YL E. QEXELFRE2OE M



M6y ARMTHDIZEN MVP DF % BIFER T ELTHRELTND 2,

LLRRDB6, FHICEHLTUIR A RBEBRINTHDHO0 2049 fE sy
L7z FETRLBRELEBA B EGRE 4~ OBRRICIVEHREE D TWEON
Hok TH D,

MVP iZFEIZ 3 DOFENDLRD, T7b05 . 1) TERHFEN ICED., kK
EREMEICIVEBLICBERZE MBS ECLWVERICERE L., 2) 15 i E
7 14z VRBOBDZHHFLC. EERARTLEMBL, 3) ERYKR
i1 Z2Eicky B LR REFE R TS,

Bl DOEFRBECRVEEROEREHFIEZX. ThICBELZRREOESE:

BERERREEIHLAEEREZR L, EFIEZOFENRESATEY,
WHEIBADORBREEIZEMRL TS, ANEFEIE TIIB%ROBRBNIEE T,
AT SR DB DL iGN E A 22 gy 193 gl 5 Ok R BT, BB L2 AT R
DEHSEHRRICEDEDDIC, B ROBERERRICEHRETLHE 9 A
ThER(ET7 727 A® expanded polytetrafluoroethylene ;ePTFE. Fig.7.)
EPHOCTHEMLAMRLAEER S L. MRE2EZROBEITAEDbELHFE Y
(Fig.8@.) . ‘L= —725TNZ Mitral Apparatus &5 D8 B 7258 B 4F|
RLERETDIHE P BRONRKAIREBREEROULBZTHREL, BEEE
e edge to edge 1 'V (Fig.8@.) R 2 e HFEBH VSN TWAS,

HIROBERBFEMICAVONDEFIL, BLEZTDIEEN ePTFE % ThHB

B3, ZORITHEHE RIS NI, FoIEF ICHRE THY ., FFICEbTIX 10 £ 8L E
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DI AEBFEREINTNDEILDOD 2 BV W EE 0D, 7Tk D BT % 0818
D, EEREATIREN DD, TOFREFRULIZFHELL T, BROES
ZREL.1EDePTFER LIZEDO®mEDN—TE{ER L., ETHL—T-
FTr=yE PR EBRZEINT (Fig.9.), ZHIiT, BB EEDOEICEX
BEDDIRREFLRTHERMBFIZ, FELIEFTICHETHY, A LHTEFT
DEHBENERSNIBREFERICENTOED TEDRFETHLLE
DT,
EEERRICELTEIRALRBEDBRINTVIN, TORE OFER
B O T AN B ORE -T2 A VEBERSHERICLS
RECIIVREEND, BTEOH R TALIL, LD ICELENICAEA
BAKEZEEAL, BEFEZREOEDIILTHROFTELHERTEIERLE .,
WCIVERRLZWMAE TS, LrLans, B LI o0 IO 65 R #
HTIFIESEMABEBLZLBTHY, ZORETOEFERE O ITE #
THD %, Thbb  EEFOHSITIHEHICAL, B LELETE D
ERADPHIESHTHEERSEAHE LR B LE, IR L FHES W ITERE
PFRFEREDINEH DL LEICLILRELE XONDID | FLIEG D=L
NOBRNL, R H O RICIDUEMEELL BREOT —HICLD WL
DEBIVEE THLHLEDND, Flo, HRMBBEEINT LT, % O
BEEBITARFOEERIARCRESLLE 2N ERLIZLRICBITAE

EHEREZ, BT AN THE T30 ERELE bR,



Fle AEBEBETE LEOBMBERZICRE Y e—T2A WL, BE
KEWERE (LT, bxa)ZIVFERIBOONEZEE. BELELS
25 LB RE A AT 508, IR E B CHE . B RS RA B L L Ch . —
BOFHTIEALSNDGILITD RV, FOBBEELT, MVP REH SIS
FRANEHEB LT, BREEE T/ LG R A RIZH LU TCMVP REHENST
D T HICERVIRLR ESNDDEILR ., T AR W IS 35
mEROKREICIY, MEAFRINDTDH, BAOEWER TITHI2L08, 4
RZBITHENBERIEDOHIREMH THEZLIZED, T, EhERARY a2k
BROCICFIROR B OENDLL, Z<DOH G FEREE LT EPEE I
ETLEEB T HVWERFREHFETHIENDY, BN, Fil2LE
1R 248 /) BT 50 ERHD,

BREFEBRICBW T, EERBZREICOVWTOHR L I RE LB B E
TEERREOREIVLLLA, REBEHEITICLIIB RO LIcEREE
SRRERICEHLTI WP OER TEBOCIABRAIRZNIIIC], BEBRE
IR E STV 5,

ATV 7 (Fig.10D.) 2 A Lo @iz, ABEBERICBOTHIZ
E2FICBVWTERBESNSFE THY >1P, 1970 4E3%, Carpentier T2 %
RBDFELLTAE ST TS 2V, fENIZ. MR I TR LA 04 F
HIBIRIZ BRI M T2 THY ) RPRBHEHT O RICR RO H

FRNbDEB b, ANEFEBR TIX. #TBRIL S Va6 B Uk I B i i



B, — AT LN TWHE | BRESEE T/ EI O LBy A XICE LR
RIS 7 BHIRSNTWIRNWILND, SR ICKD RG2S — &8
ThHH(Fig.10D.), LLRDBE, EORERE T XENT >V TIEBEFIEN
TR,

LILRno, BERBFBREINICBIZ2EF#EBERE ORI, AERLVUTEL
EOmMERICBENWTHBELINDG A THY, FICREFERICBIT M & TS
BTHD, MVP B, TR BRI LA REREMENOBRINDIFEHTH
DULE, —FOFEDOHOFMTIIAN+ o ThHEEEDLNDN, 5E, AX
DEFEBRIFICBII2EFERBELP LIS, BEERVG VIR, T/hbb
BERBREINOGRERIEROKRBLHBETHAI=XAL MR RiZxtT5
BEBRFOFEORFT RO RO EIZ OV TR EF ISR R 20
2T,

ZORER . AZXOMPO MR IZBWT, BB L za—RERLTICHT—-
R77HBEZRWDIE T MANC M 2o NI B LI REH ETHE
EWZR L, EToAXIZEBW T, strut chordae KVPI{Al, T2 b AT i kb
CIFETOIREREELEVERS NI,

SHIZ,. INODBEREMIFWITRHTTIILT, HREBOAH=X LD
WTH 22 AR/ LN, IRWT, REROHO MRIEFIZHVT, Zhb
DERICHLCRRBEFEEB LS. AN Ty ERISAT5Z

ST RRBRERLZIVES I ARMICER CEOWREENTB SN, £
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- BB LZEZRICX LT strut chordae OEFIME D 20%H D E 52T 5 it
BELLTHERTAZIET, HMMNAHIESN . EIBROBEN+SDICATET

BT,
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1T EBER I bxa— 24BN BREOHEEIETS
At

FEI1ERLDUICE 2 EITERERTHY, EF REMRLELTERE L,
BIg BW

EEBERAEOREIZ. NEEBIZBWTHLERARFENREINLILD
D =SSN FERZHAELNT, FHE DB ORBRICESERELTNHS
DHRBAIRTH D,

BRE RIS VT BRIE DI B E 1, 305 Bh Lk 13 R R e i AT
WY BRERBRENII. BE0ORBICESEAP LR REZELENICEL
LIADICHEFEY, EERBRRRICH T2HE T2,

ZIT.AEFEZ, EERLESFESAEMRBREERE (U T, £HK
MRE)EEBERREELE X, Da—%AWT, BTR O R O£ B IR
R ETOILDNTENT HERFTT L,

BRBAZEBRTII BREFTENOFELL T NAN—T - TI/=vIEORR%
BETLTRY, ZOFEIX. 1 AD ePTFE R ICH L THEEEDOL —T 2 1ERK
FIRETHHI LD, BEFEBEREVDIFANCHEEFTRERE A, TOL—T%E
U BELTRBLZLIZE-> T, FHBHOERRHNILEE X -,

. LbTa—ZHWEEEOBEDOERICIE., Hl 20 KBH-oTHE
BLINEZEZONDIEE  TRbBbIGEHOEE., HDVITREHEMICE

ESNBHBLEZLNDLRMBNOOHEBEEZEELL THVWAILEZSHELT:,



Hof  HRRK

R RZFHYEEE Y —IOMAL, — B HFERE, mHMEL X B
D EX B E (cardiofax V ECG-9922, A AN E#HREHE) . L=a—H
#F (Cardio&Vasculer Ultrasound System Vivid 7 Dimension, GE #& i A5 ¢
AN AT LSRR RO N ML K £ L F MR & (SPOTCHEM EZ SP-4430,
Tl A= TV THERRE) BV TR ENRBOONRVIE RIER
E—JNVR 1T EEFERLE,

BRAERRKIT, BAKRZEZBNTEZAICHENLZLOTHY, £2E

T % ARERICHLL,

B3 FEBRFIE

BRI IR 5L T, BT e (B 7herre, B REHRRS
HIZETHREL, 20% 10— 1500 BREML, +oR2BREMELHEO
HMPROONTZREAT, KEREEADOBH TTaR7+—L (T Nvhe,
VT TTY T AN VAKR RS ) R 6—8mg/kg TEHARN RS L.
K[EREZIT VR AR R ICERE L, #FREIIA Y7Ly (YT AR,
REFERMERKXNSD)ZEAL, BREFRHIVITH FICLAH BT
WA TR B B &2 1T 572,

MAMRBEER KR RE2a—BCBEL, Loa—LRBTHLE

MEMEENL BB EEERCHELL, BERDHEE
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(Cardio&Vasculer Ultrasound System Vivid 7 Dimension, GE 1] 25" (%
N AT AR &, Fig 11) 2R L, HRDIE., A 65 M E & 00 e b
mBLELERHBEEGREE, EMNDIZEFERE N ER RS IEWE
Bl LI,

RNWT, SEIOEME., TR0 #HMPE S THY, LIESCE M ICTE R
L7&LTh, L DA ORINEE /1 DR T ARWERY, Bl antE x
LIDINMEH DR RLVUC, LIRS REMEICTIER L L THIR S A1
BEISNILEEZONAEEMEEMCTHH) 2R EL. FWME B TEAL
DR DEREZ R E Llc, WA OB I, IWHERBTHD T H THHEL
BHFETHoMlzd T WICTRIEL, IEEMOEIEIL, ILEXRH THS
Q & THIE L=,

FeAEEE L ATRENEZETIEL > BRICES 2L, T42b
LIRIRLDCRALEHOBEREOIL, fI RIS ET5, Kb R VEER
(ERT strut chordae LEbLNDER)E, TNFh AMV (& i a1 5
Anterior Mitral Valve) 1 2HTNZ 4 &L, E2, 2LV, # &= L0z ft
EIDREZ. ZNETH AMV2 225TNT 3 LT, AMV2 2BTNT 3 hb, &b
CHRRIFREIDICHIETAREBEEZETN TN, AMV2 25T 37 ELE
(Fig.12.),

AMV2 26 TNZ 37 1%, FNFIAMV2 25N 3O A T2 “IRER T

HDHTEND A EIIHICAMVL, 2. 304 0AE BB RESHEE TS
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FlEERETLI

FEKEELETREBHEEZIZE TS AMVL 250N 2 OfFEZELL T,
BTLEEG AOMIE RS R B METOER (A), ARICEIBRINAMNE
MECTOMEBE(B) . SOICKREIMRE B R EEETORERE (C) L7 (Fig.13
D.)s

o, AW EBICBWT, AMV3 25TNZ 4 OBZELL T, % ILEG I BE
WEABRMEHECTORERE (D) (MERIMRMEHETOER (B)., &5
WCREIRE E R EHETOERE (F) L7 (Fig.13@.),

FEE UENmRIZBITS AMVL 25N 2 OfELLTIX. BTUEE
FHINDEE PR RMAEMETORERBE (G), MIEFRRT R ETECTOER
(H) &L7= (Fig.14@.),

Fo  FABEGICEWNT, AMV3 6TNZ 4 OFBEEL T, % ILBEGH M
EARRMEMETOEBRE () (BEFPATRAERECOBERE () ELE
(Fig.14®.),

AMVI b 4 OREROIEZELL T, EEMEFEENEGICBITHLEREME
LEFRBTHEILEER PR KERBECOEME(K), (L), EEHWEL
BEEERICBI2LRENS, RSARFAERERMELERBIRAFETR
TEMETOEBE M), (N, DEFRTFTHELORE RS A TR EE L
RERFERT R ELETOERE(0), (P), ESBLICKBRABHETO

BEREE(Q EL, ZhENfELLTH W= (Fig.15.),
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RB.REA-JIZ.AHSEELERN EOTE T, HEEK»DH QX QK
THIE L7 (Table 1.),

INHDLTa—ZEIDBEDORER . XUV EZ— L FRIT A (Y A
JRFLe A REHRASH) OBEBRANR G ICKVREIELIT VD,
ERPICDIEEARZER LR BEREZER L, kB BEROWEIX
EHEFEEBARTES L, (T2, AMVI 25N 413, BFIZH RDOFEIVIZ
HETLHN. ERICERTIEIC WERETOHRBEEZERTIE05
FBARTESL. LEFOBRRMERIOARILZGECERELE,

INLOMEFHREREE, Loa— 2B ELEZ ELROHRE A—Q
TERLU.BESAICERbEEREZEO/NIREEL, AOREBEELLTHEL

7’:.
—o

A WEH S

F AR ORI E E (mm) 725N AMVI-4 OEFE (mm) 25, FHE, $
RIELONIEERELEH L,

o, FHEBECBOT HERUERNE CThoBE EEY, Loa—%FE

LICBRETRRL ., B = (%) &L TR LTz,

ll(l.

RWT,JER AMVI-4 DERERZ, FNLFhOREL-IEETRL, 20
LD E, FREZLVICEEREZELZRD, SOIERFEELEHYHET

BRU7-AB X RORE BB R 2= (%) 2R LT,
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5 AR

RELLEEZEOR T, EEREEELRLCICEENmGE A W=HEED
B, LREFEEL K MABRLOONT N IE, L RE SRS FZ B D TEL, D
Ta—CERBIIMNEBELFETOAZENRE THoT2ZED, IBELLTIEAR
eI L ., AL,

o AEMRE MNERE RO ELDERHEBBEBGR OIS, & H R
50%LL T CTHOIERE A-FIL.HHPEZLIEIE AT, EBEOEFIZEWVT
LbRHPAEELTRINTZZIENO BELLTARBELHE L, EAILE
(Table 2-5.),

FERLLT,AMTAEGFGADORER THD AMVL 26N 2 OFFELL T,
B GOHL.OP RO QB BABEMOMRE THD AMV3 25N 4
DEBELTI.LLI.LLOPRLUNT Q BEREEZEZLN., ThbERWT,
AMV1 76 4 ZFRL, X ISR B ERZO/NERBEEZBREFT L,

TOFRERELT, AMVL ICBIL T, 842 H TRLELOR | EHFZE/F
PIED 14.21% THY B HICHR /N ERIBEHERELFD, THEZ %
713 0.4520.06 (n=13) Tdh 7= (Table 6.),

AMV2 IZBEAL T, 842 L TRLZH O, B YR 2=/ FHHE M 15.90% T
HY TR G/NEIRBRFELFDL, FHE CEERZET 0.26%
0.04 (n=13) TéHh -7 (Table 7.),

AMVIIZBEAL T, FEEE L CRLIZLON  EHERE/EHW{EMN 14.03% T



HY,EUICRNSIRBFERZEZEZ2ED, FHEFEERFZEIZ 0.26%
0.04(n=13) T&H o7z (Table 8.),

AMVAIZBILTIE, $EHE L TRRL=b DN, IBYER 2=/ EHE M 15.68% T
HO,EXBICERL/NERBERFELRD, FHME CEEFET 0.26+
0.04 (n=13) T -7z (Table 9.),

EFNENDEENL  HEBELE L T556. R OB EOWEMEIZ,
EREEZEECHRLEZEOEYEERTIEICL>THERLE, #l21F
AMV1 Z#E1E H OHEETIHHE . B RIZBWT, BIELZHEZE H IZ,
AMV1 Z#81E H TRUZEDOFEHE., 72505 0.45+0.06 (5 i £ 42 #E
W72, n=13) THHI LD, 0.45 ZFUIEN, FR RITBITH AMVI O#
E Ml ThH5,

Al —OREMICBIDHEEMBMLERNEEDOEIT, AMVL (X, 0.92+0.76
CE¥HE LR Z . n=13) . AMV2 X, 1.38£0.89 (L + 42 HE (R 2=,
n=13), AMV3 (I, 1.09%0.86 (CFHME L ZHEF 2 . n=13) 72eH TN AMV4 L,

1.32£0.80 CE#HE =B ¥R = . n=13) Th-oT,

FEHET /NE
EHBREOREITX. NEERIIBW LKA RFERREINDILO
D= SN FHEFIRLBREFERICBNTH, RELBAREZ, &

PLBG L2 A R REAE I IO R F RN, BOORRICE SEEM
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LEERREELDENIELLADICEEY), EERBRRRICH T5HE 342
VY,

ZZT A E, FEEIT. E"%"t@bﬂ%&ﬁﬂ%oif@é@f@ﬂ}%?‘éﬁ%%ﬁﬂ@?ﬁ%
FEZ LT a—EFHAWC BIARDBEROABNBREELWE THIENT
RENE DR ET LT,

FOFER . AMVL ZHEE T D202, A 5 H - I RE W E 5 I8 T AR
L5 A5 JiE 2R A 25 E D8 0 R AT R A B E E T OBERE (H) A3, F£7/2 AMV2 A
b AMV4 ZHEE 570, EERE MENER IS T2 LEFE T
POEEFFHMAKEEETOERBE (L) 2, HELLTRLEN THL A HE
MR ENT,

SEBREBEIFOHRKEL OV —F T I7=v 7112, 1 KD ePTFE
R B EEHAON—TEERTAIEND, FILBEMICEL TR N 2
EHHBE. —HOBEROLEFEIBEWMICHEEL ., TOBML»S 2-3 FD
N—TERRICH L THETIZECIS T RROFEEZITOILENRDD,
TNENDRERDOEIBIRIZ, Bl A DNV —T % THZEL A EETIEH DD,
AXDEGE BB DOV AXB/NENZENBL, 1 DOILFEFICHLT, 7L
VxyMIED ePTFE %% 2 AETHILIZ. EVOANTERICEELE
ZDAEERHDHEE b,

LT, A E, AMVI TN 4 1%, TRENOILIEMBIZB T, AMV2 72

BT 3 &Y, B, T 2bbELELNBELERE AT IREPLEDFATIC
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EREINIBERTHY, AR L/DNIRBEEFEEZF OBZEN
AMV1 TholzZeMnb, AMV1 20N 4 2EE ORI R ELT,

LsLenn, Bl— OB 2RV ERE L H# E B O L& TlEdbs s,
BEbLHEXEICEEBRENNS, BREE LN AMV]1 2R Th, 84 H
ERWEHEEMBEEERMEOMICIE, &K T2.6mm DENRHY, AMVI Ok
BEOWYEN9.0mm THHZEND, M 30%DEELELHFREELHHIEN
AR EINT, ZOZEE, JVELEHINI B AL ERBENMS, IvE
DERNICHFREZBELLADFEH THLHALU L RORSICIIMBEZE T2
FREELHLM, JVRKEHINZHEITIE, FOAEPARE L LD HE
PERE Y,

Elo, SEAMVY 2HETI5E LA THHEE ZAONDEZEIX L
THOLN WHHOFHSE, TRNETOBREND, HALEMGITFHEF ICEFEN
HOHIENDEZ, ERIZBHALBEF LA ROVWTIOERGLEALEETSH
D] EHWSZEELT,

AR JIZ.AMVA DEZEOFR T, 3F B I/ SBEREEOHESTEERE
BETHY  HEBEEERUMEOMICERELETAREEIZHEN, V=TT
=y Z{EIE 1 AR D ePTFE R U2, 4-5 ROV —THEK TEBAIREE B3 H D
TEND HEEMBLSMC, HEEICHELZ, BER 2LV —TE2ERLTHRL
TEICEY RALTFRELE 2N,

F ZOFRBEILID N—T Ty 7 BEICLAFEEOHEEL DV
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ePTFE AMNIBVE WK EZFTRTHAERBFIZ, FATICA—72ERLTEL

iz, iR oERFb IR0 LB b,



o HEBEER 2. Lxa—IVHEELERREREZAVEER KR~0L
—F T IR I AR R B RIF O

FEIHg B

B1IEPL LDTa—2AVT AMVI 25N 4 DAEB R ELHE
L. &N —=TT 7=y iR &S AL INETIZ 1 KD ePTFE SR ICKF LT, H#
EELHEEBEICELREERABRAL—TE2ERLTRBIEICEY, ERE®
Wz, JVESIC, ELIVERBNICET TAZENFTHETHIEE 2N,
ZIT.BERCEFRZAVWEEHBERBAETLEANT V=T -F7
=y JEDOR IR L,
Mo EBRMBRLUICH
F1E R R

AERIIG.HMAKRZHYEHE LI —IVBAL, — RS EBRE. T
HEM X A, DERMRE (cardiofax V ECG-9922, B AR E#HXE
)| L3 —# 2 (Cardio&Vasculer Ultrasound System Vivid 7 Dimension.
GE B AT AN AT LK A, Fig. 11.) 25T MK £ L F M &
(SPOTCHEM EZ SP-4430, 7—2LA=—F T4 VA L) ICBNTE
HBRBOONRM ol =R 3 BH (B fAE 11.8Kg H: A& 9.0~
11.0Kg:2 8 FHAE 10.9Kg #E | mm Ll B) 2 FE /ALK,

BRB.INOORR R RAKRFBHYERZBEROKBEETUEAL
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7‘4
)

ol ERFIE

BRI, & TO®AERISH LT IFaNC L =a—%2EEL, EZEHARLON
JERIZEL(Fig.14.) . F1EDFET. TN ETNHEELE L LEZOB, 1R
® ePTFE RiZxtL . HEEMEHEBICELREKRLAREIOL—T%1E
AL LT- (REMIILES 3 81),

BRERATHRE L LT AMEE T bty (BB 7hae® @Rk LH)
%z 0.025mg/kg TR FTREL,. HELRODOIZEARMEBLTEMTYL A
B 7E7m~Y (A.C.P10% DELVET PTY.LTD) % 0.05mg/kg THj B P9 &
EL7e, RWT, THF Y AFY U (KBE®ETF A9 ® ZENOAQ) &
0.lmg/kg THARANZREL., ELMAERLLTCOET7Y I - F IV L (ET 7
AVC o EHA 1g, TATIARBH RS ) % 25mg/kg THRNZ EL
72

SHIT 16 FRICVAF VU (ZH AR REAERKHEHRKXES ) %
10mg/kg 2 5L, IRWTHAAY Z7a b ALk BT RY A (TRF®, @i
HERKXSH) ORI AFVLE (G ® FEELTEKRKXE
)28 1A BRNE 5 LT,

ZTO®. 16 DMOBBERAEZRI/LW, +ORBENOE, FREEEAEK

ELTTuR 74— (58 /Xy +® Schering-Plough Animal Health) % 6



mg/kg T.EEMRANKEEL, [LEHE % WAREERICERL TV TILT
(AV7NT® KAARERBEHRRESH) ICLDRARRE: CHERF LT,

Bt RE ERXRLAHEBMNMCREL. BT 2 HEE
(Cardio&Vasculer Ultrasound System Vivid 7 Dimension, GE #{f A5 1
NVAT LR ER) RITST(RITSTEBEFEFHREHA AT A
LEG-1000, B At EHR KX &+, Fig.16.) . £EEFHRE=%— (BP-508
typev., BRI =V Fig 17)DLEREME DFHE ICEEL, KER
ERTu—72RgELEBICEALL,

BWTHERDOER M. EMHBBIOERBHNAHEHER. HEL.
FIRFICREAT— TV EBFERNICEAZ B L, REMEE X AAAMZLY A
COER. ME. FIE. KK RKEEATZS5E (End Tidal CO2;ETCO2) .
R B2 0 B IR B% 5% 88 1 (Percutaneous Oxygen Saturation;SPO2) ) & #% B
ICBLEL, — ECHERF LT, I P OB ICIZERBR Y 7 VIR (T4 — F®,
Bt F kX&) % 5ml/kg/hr TEEERE LT,

W OEREEIV—R - RFL—F— (AN LHERERZ Y —R R F
L —4#—900C, v — ARl <tk Fig.18.) I TV, B ATIZ, B{L sv
a=gh(3F 7 ays® ZHKEREH)E 0.04mg/kg ZFHRANBEL, B
KPR EF ESEANTLRERICEIT LR, L, BRIV I Mg
BOXBEZMBEICHEEL, ERIIA TIFRICTERLE,

ERE=F—HOTu—TEEBIOHNEFONER TR, REFL—T%



B, B, ERRBAROOICHE BEREWE LU CEHIE ., RAICHE
CRBEBICE 2N Tz,

;%E%BT@i%ﬁ)@tmﬁ:n—v%l@f:m:\ ERETREENBEREE
HESE, BHELZHIETA7-DIC. Va4 (URDA0®, TANT BRI R
SH)ERAFTEE %, BRTHERLE, A R T hE B Uk &K 5§ IR
EFEHL, TNTFNICSFr OV —R A baFa—H—2H AL, LEEE A
AT =T NV (5Fr, A7 Xy ML) ZFH AL, BT —T i, KEEERANZAE
EHMREIR OO EET, REBERANIZE OBEICE WS KEGIRONME £ THE
ALVEF T a—t—R0CNIRIZ I 7185 L, i 9 138 & 60 128 IR
ELFLEIRELZBRELL,

Fle . mPIZarra— A EEL T, AT =TIV ARM 2 ML, — & f
@& (Complete Blood count;CBC) ., BME . MK T A, &ML E
4] (Activated Coagulation Time;ACT) %I E L7z, UL ZNDHD I K # &
X EDZDICEEERK L,

RNT AT T ryb KEBIZLDREHHAEZEIE LR,

ME~DT7Fa—FI3ERELMBICTI T, Bl%, izl —€T
BT, DET UREER LT,

BB B ISR A BRER & Z (LT, B 7 #32(0.3mg/keg/hr, 7 Z5— 1 108,
—HRAEH) KN E I VBB T 2 # =1 (4-10 p g/kg/hr, 7= F =V EE

HEe, Z{HERNSM) % MEFEHL. R EEZTo7,



ACT I £ 2 (HEMOCHRON®  ITC #£) 12T, ACT 78 400 B LA L7252
EEBEBEICANY T RIT L (AR FNyLAe, Z a7y —v XS
#) % 100-2001U/kg TEARN & 5 L7z,

345 % ACT 3400 UL LD AT, #ERL TRBWZA B AR LD o
—a2—L (DLP A L.l A ==2—1® Medtronic %) % . £ 4 58 % Ik L0 B
MA=a—VL UNRERABRMI=2—L ZLyZRALR® HEHE)ZEAL
TOALLDHMRE R (EE, AT A T DR HAS B U —R.27,
AT TAEIEE, NTH BB AN T SAFE-MICRO AT A, R T
ER TERNASH, Fig. 19) 8L Bo B BRICBITIE, N EG
BRI TR LmAZRELE,

O R THRITMEIEL, B AL IET572012, —R - N FL—%
— 1% 5cmH.0 DFfFEEY X E W B E (Continuous Positive Airway Pressure;
CPAP) CTHRFL. B E~v=a7 /L - E—RTH~DOMEEZITF -7,

KNT, RERESMICOHRERBEEROLV - =2—1L (DLP L
FREREAAI=2—1®  Medtronic #) 2B AZ B L,

BiEE 28CATETIE T S W0 AT, REIARICER 8 F 200, B
WV —h e H=ma—LNoBH LIz b b—<XE (4°C, VT L% 20-25mEq

Iz

1l
=

B IFTI-C BFHRMET 24N EHE) % 20ml/kg THRE5L, UL
DARERZOIZLEEZBAHELT, 204812 10ml/kg TRIRE 5 L7,

Flo DB BABRICEBSETHEIBWE-EABEESE A (GALTER®, TILE
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XS rEE BATmAZT o7,

AW R DR ST, FHEARE 60-80mmHg . L #F R E
5cmH20 BA T, M pH7.3-7.4, ~N\—Z- >/ R (Base Excess;B.E.) -4 72
WL 4mEq/L, MAE SV Y LME 3.5-5.0mEq/L, ~<hZUyME 20-25%&1 | 3@
HEfIELZ, M#& pH %, c AZYMEIZHEL ERE TN UL (AL ®, K
GRIEHKRASHZAVWTHIEL, AT LMET, L-TATX B
TA(TANG K EFES, AZREHRXNST)EFHANTHEL, ~~ Uvh
fBiX, 7Ry F - TANMIBWTERLOCICEIRBRIL ICEE LB ED
EmEFEALE, 2, REIX, &%IETH Iml/kg/hr L EER2BX51C, 7utk
IR (TVYIAR®, B /T4 T R_RUT AR ) E2AVWTHERF L,

DELEZ. ELEZUBAL. ZEL0EOUBEEERI oLk (RRa R
—Fx—C TATLyY Ty —~HREL) AV TIEARLLT. ELEY
REAL.EEFZEL®E. DNERIELIT o7 (Fig.20.),

RN, AMV1-4 ZHER TES|IL, EREEREICH T AT UL AMOE
M (Fig2D)ZAWTERL, HEEEOBELHBRILE, 0%, BE
ZUIBEL . R R R ET ALL (Fig.22.) . FRFROHE RITE W T,
DEI—ZIVHEEL, FTOERLTBWEZA—T2ERAL., #H T A& F)
AL, KRG &R Et Lz (Fig.23.),

RBRTHR EREZHEBEL, LBERNOZEEBREEZTVOS, ELELRHE

REEL L —h I ma— bbb BEEKEREL, KEAREW 2%



LD BOB EHBOBERE B ELE,

DEMBAEIALILE ST, EDIZERMENE (Cardiolife TEC-7521, H
AAEHRN S, Fig.24. ) T A WTBRMBI Z 256 L7, 7o, KENIROE K
RREBRL. MO EABRICBIT LR AT BRI EEHE L.

KNWT, HIRICED LD W OEEE2HER%L ., KL BELZEOL, B
BIZEE DT RBLLBICEBMAMENT, B BRILOBER 23 -7,

HETE TR A —b I=a—VEREL, EEHFRNLERL T —T L
BIRELR,

ZDHE ., A~ TRV LI THRMELLCHE 7oy (JR-/
Bt 7ufI®10mg/ml, HFAMEBETERASH) 2RV REB I B E
L7e~/3Y (10001U/ml) OB & (mD) O 1/4 L, £EBEATHERL, @LE
DETIZEBELREL 30 oM THIRNE S L SRR EOh3ETRIE L
REZBVIRLT,

UDEZEY, ARV RFTRENOKRT L, BHEERTHDIL
Mo NURSAEE =L F N ULEREL BEFEEIT o1,

TOR, EHLNIZLBERHL, KEBEADIVITEBRBE K THERE.
REBRZEAHEL, ELEEZYBRLT, APEZERL ., TP O E L
WY DERBIZ, FWRAROONTZH BT, TOWA LML,

KROWT HLEGRCTELEZYEL, RRASICEREEMICHR L

7’:.
—o
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HI3 HHRARCBIFIN—-TDER

B 1 EORMEND, LTI —ICEH5E BRI ABBRELZHETES
FREME BRI EINTZZEND, TNODHEELZRAWT, HFHERARITBWT, fif
AMICAEEOBERREZHRAL, ZORIIE—H LA —T2FTOERL, BHE
L7z,

N—T1E, 1 KD ePTFE RiZxt L, 4-6 KON —TZ{ERR AT RE/RT-0 | HE
EHEDOHRET, #EMICECR AR 22— 7% EK LI (Fig.25.),

BEZAVTHRRZEETIHA.E | EORKICESE, fIF
AMV1 2 ET25 6 IBEZEHEHVWARLIE, 5 1 EIZBWVWT AMVL 245
BHTRUZMEL, EEEFLERZET0.4520.06 (n=17) THokIiMnb,
BEFRINOMRLRDMEBEROELE H A 20mm THhozH &1, 20X
0.45 £72D 9.0mm SRR ERDELE R D AMV1 OHEEE L7025,

SRR 1ITI, ATELEEM IS LT 18 H(C1L.3mm) AWV T AMVL Z#
E (B 0.45 D=8, 21.3X0.45mm) L, TDHEEBEDOEEDOL—TF 2
R, EOIZHEMD 10% 25N 20%EWA—7, T72bb, 9.6mm2 &,
10.6mml AZ25TNZ 11.5mml RDE 4 KO —T DOIERKER 728, 1B
DEFETH D DBRENAEL, 9.6mm2 A, 10.6mm1 AZRSTNZ 11.6mm1 A D
V=T BRIER SN,

BFLIAM ISR L CIE, #5842 J(16.0mm) 2 W\ T, AMV4 ZH#E i (EHE 28

0.55 D7z, 16.0X0.56) L. ZDOHEEBOEEIDONL—F 2K, 0.2mm E WL
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—7 2, E5IZ0.2mm VWL — TR L 10% 725N 20% ‘R WL—7 F
b, 8.8mm2 A&, 9.0mm2 A, 9.9mm1 ARSI 10.6mml ADE 6 KD
N—TDERERARTB R DOEETEZ D DORENAL, 8.9mm2 &,
9.0mm2 A, 9.9mm1 A5 10.8mml KDL —TFRMMER ST,

R R 2T, BIFLEA I LT, $54F H(21.8mm) Z VT, AMVI1 %3
E (CEHEN 0.45 D=8, 21.8X0.45mm) L, TOHEEBEDOEEDL—F 2
A, EHICHETEED 10%R WA= HEMBED 1mm L —TFREVNCHE
EED 2mm BRWLV—7 372b5, 9.8mm2 A, 10.8mm1 &, 8.8mml &,
11.8mm1 KDFt 5 KDLV —T DIERE R B Ted | VER OB TE D D=
PAEL, 9.9mm2 A, 10.9mml A, 8.9mm1 ARSI 11.9mm1 AR DL — 7 M
ERk &7z,

BABEMHICH L TE, HRICEEVRHVEL BRI EEDL— T BER
SN, I AMV4 OFERMEZEZITTIZ 12.0mm OV —T 3 KEERK LI,
KERIZIE, AMV4AI3$EE ] (21.2mm) 2 AV, 11.7mm B H &7z (EH
23 0.55 THH=®H, 21.2X0.55),

BERR 3 TR, AT E M ISR LT, B H(19.3mm) 2 H VT, AMV1 Z#
E(RFIIPRMEZ AV, TR 0.47 D=, 19.3X0.47mm) L, F D
EEORS 2K, SHICHEMD 10%EWVL—7 HEEMBO Inm FVL—
TROCICHEMD 2mm BVWL—7 $42b5, 9.1mm2 A, 10.0mml A,

8.1mml AZSNZ 11. 1mml ADE 5 DL —FDIERER LT VERR DB
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TP DEEX4EL, 9.0mm2 A, 9.9mml A, 8.0mml A& 725 NI
11.0mml KDL —TBMERENT,

BILEMICR LT, S J(15.2mm) Z W T, AMV4 2 E (EH1E D
0.55 THH7=®H, 15.2X0.55mm) L, 8.4mm LE H &N 7225, AMV4 O ¥ |
10.5mm XOBIRICE NI END, BALICERDLHBL, D=a—i2ky, #%
LEG ORI R MR ENECOEMALEENEL. A —T%ERL
Teo ZTOWPEICEY, 110.5mm D/ —T% 3 A, 52 10.5mm ® 10%. 20%
BRHRIZ-20% DN —7 T/ H, 11.6mm, 12.6mm, 9.5mm D 6 KDL
—T7HEHRER S, AILRIOLV—TPERINT,

BRE,ETOHERRICBNC, V—TOHLEG I T 50 F WAL, 7

FLEE A RS AMV OFLEE 5 4550 % FLEE A 1S AMV4 O L8 75 1 45 0

L7~ (Fig.26.),

FAR  RRAR
HE R 1 T, ATALEFIZB W T, AMV] % 9.6mm EHEEL=28, B O
“OFERP T 9.5mm THY, AMVL OILFEF [+ FEHHS AMV2 OF R 35 5
ETOEBIX 1lmm THoTz,
ZOHRAMVI RETNZ 2 2 8IBT L. AMV1IZ® LT 9.6mm DA —7 (HEE
1E) 2. AMV1 OSLFE G EIEE S AMV2 OF 8L E 2% LT 10.6mm @

V=T (HEEMED 10%8) 2HE LR, BHFAMNIBWTHEBRO+ 2

31



ZREA A E N7 (Table 10.),

BHEMICBVTIE, AMV4 % 8.8mm CHEE L7223, BA LB 0 E BN
9.0mm THY, AMV4 OHAFEFHE L END AMV3 OF RIFTEEMETOEEE
IZ 11.0mm Th-o7z,

ZFD% ., AMV3 BRETNZ 4 28I L, AMV4 2%t LT 9.0mm DA —7 (HEE
8) %, AMV4 OHLTEFH R IBE 25 AMV3 25T 3 DR R AT EEIZH LT,
ZREN 8.9mm DA —T7 (HEEMEEY 0.lmm BV EREEFE LR, KT
AMIBWTHEERLOOFE TP DO, LMLERLHHEZ OB EICE
WT,BEEPODH I TIERL #HILEZBEBLTORNTHAIERHEREN
7= (Table 11.),

R R 2 T, ATELBEBIZBN T, AMVL 2 9.8m CHEE L0, L% D
FEEITIX AMVL X 10.5mm THY, AMV1 OHLFEFH T EFH 1D AMV2 OF
RIFTEHETOEMX 11.2mm ThoTz,

D%, AMV1I 2N 2 28I L, AMVLIZx LT 9.9mm DL —7 (HEE
E) %2, AMV1DOZLEEFH AT 25 AMV2 L2 & EBIkF LT, 10.9mm (3
EED 10%#) DL —T7EHeE L0, BT AMIEB W TE IR F 2 b 0¥ i
BRDOLNT,

W HRICRBNT, ERE M OBRBIIEE ChHo72, HHEOBELY, ¥
PRI % R B XD A LTz (Table 12.),

HHBEHITBWTIZ, AMV4 % 11.7mm ¢HEELED, BO%OER TIX
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AMV4 (X 12.0mm THY, AMV4 FLEEFHE 5 E 226 AMV3 b TNZ 3" D F -
fEEETCOEREBE WSS 12.0mm ThHoTz,

FD% . AMV3 725 TNT 4 ZEIET L, AMV4 725 T0N AMV4 3L 8A 75 2 45 55
2B AMV3 2B TN 3° DI RAFE T LT, T FIZ/ER L2 12.0mm DV
—TERBEELIER . BT AMIBWTEE R 200 FILR D 5NRD
-7z (Table 13.),

B R 3 T, RTHLBEMFICB VT, AMVL % 9.1mm EHEE LA, BL#%
DEHP T AMVL X 9.0mm THY, AMV1 OFLFEFG AL LB ER S AMV2 DO Ff
RFEHECTOERIE 10.0mm THho7e,

TDHAMVI RO NZ 2 281 L, AMV1 2% LT 9.0mm D/ —7 (H#E
fE) %, AMV1 OILEEFH R BE D AMV2 OF AT E EICKT LT, 9.9mm D
=T (HEEMBD 10%8) 225 Lz, BT AMIBW TR IE 7250 5

WBOLNTZ, MHEDOLBIZBWTH, B TAMILDBRET L=28, ¥
HR AL D %5 T 1L K Aeh o7z (Table 14.),

BRI ITBOTIL, AMVE % 8.4mm EHEE LA, AMV4 DEHE LY
BB oTefed b —2 XY, 45 55 1B U0 §E B 5 o % 5L 5
HECBONT, RALEHORREHBHIOMEIERAEROLIGETORBE.
10.5mm ZF AL, v —7FZER LT,

PO R DERNIL, AMV4 1X, 8.5mm THY, AMV4 OILFAM LA EE M5

AMV3 26N 3’ DR R B ETOERIZ. #FNFR 10.5mm & 12.5mm
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ThH-oT,

ZFD% ., AMV3 725N 4 ZEIET L, AMV4 725 TNZ AMV4 SLERfF 46
B AMV3 26N 37 IR LT, ENEh 10.5mm (HEEE) | 10.5mm BELW
12.6mm(FEEMBD 10%E) DN —TEHEE LT, H T AMIEBWT, EiE
FPODHEMPBPBR DN D, 12.6mm D/V—F% 10.5mm 1218 2725

B HRITKREDONALDOD, B E Th-o7= (Table 15.),

EoE AN

HERRLIZBWT, BB H IS LT ANICEH LI — 713, I5E H %
AWT, 9.6mm % 2 RKZ2HWNZ 10.6mm BEW 11.6mm NE—AKTHo7=D
Wxt L, A REREIL AMVL 23 9.5mm T, AMV1 O ZLEEfF L 15 505
AMV2 DR RAFTEEHETH 10.6mm THY, AMV1 (ZHE EHE (9.6mm) %,
AMV1 OFLEE B EIEE NS AMV2 OF RFF W ETE, HEEE LY 10%E
A—7(10.6mm) DFF 2 KEFEHTHILICE T, HFREFS 1L TDZERT
BE ThoTz,

BAILBEMICKT LT, B LA — 13, 642 J 2 VT, 8.9mm & 2 &,
9.0mm % 2 A&, 9.9mm BELT 10.8mm %% 1 K TholzDIZxt L, £ B
BESR R 13, AMV4 28 9.0mm T, AMV4 OILFEFH B IAE A5 AMVS D5 42 44
EEETA 11.0mm THY, $HE BRI LIE S 00 FITROLNZLDD,

AMV4 IZHEEME (9.0mm) 2, AMV4 OGBS R AEE N AMV3 225 3

34



DR RMAEFBECTICHEMEY 0.1mm BV L—7(8.9mm) DFF 3 K% H
TRZLICEV W T EBG IE T A2 ENATHE Th o7,

TOMMELY,FBE H 26N ] 2 F b\é:&fx FNEIN AMV1 72b N
AMV4 OFERREZHEL, 7, 1 KO ePTFE R ICHE EE RO ICH EEIC
WL 2 DREEDNLV—TEHEMLTELLIEICE- T, BERF BN IO IS H
KDHFREME SR INTE,

Flo.AE EFREZAVWCESEBRBHAGAEZH VR, EE RTRE
DERDICE LEMUEMEIZTER L TORNWIENS | T B 23R D TR/
THY, FFROMF S MR IEFUEEREL TWRNIE REMNS, $t%
GRILTEHMPDIRNBE LB R E R, -2 TC . HEBLIEL—T DA T
ERTIENHRRDT2IENE, B RN —TE2RIRTELEIMH O H
I, SERWEET VR TORFIZIRE TH- 72,

EROBEENL, BALBEBIIH LT B2 ORIONL—T%2E A LERL
12D TRV AMV4A OFLEERFE A E NS AMV3 OFR R FEHETH
RS, ZRTIE 11.0mm THEDIZH L, 8.9mm 2@ A T5ZLICk->T,
A Ik TED A REME N RIR ST,

ZOZEIE ERICEELFMICEBRTIZLEHLORG K 20% R RBE
DERNICELLIENTZELTH, BIRLBREFI T HICEAEREEE>ER
HRDILZERL. EERAEIAENBREIVOIREER 5L

CEoTRIZLIDbDEB b,

35



HRR2ICBNT, BTLEM ST L TIRRNICEHE LIV —7 12 FBE H %
AWVT,9.9mm % 2 A&, 10.9mm, 8.9mm 725 NZ 11.9mm A3 1 K Tholz
DIest L, AFEA 2R EIX AMVL A 10.5mm T, AMV1 O FLEEff & 1A 5%
NHAMV2 DR RATEFEETH 11.2mm THY, AMVIIZHE EE (9.9mm) %,
BL AMVI OILEEFHRIBEND AMV2 ORRTEMETICHEETELY
10%F& VL—7(10.9mm) DFF 2 A2 L7z2s # MBS E U, LALRR6,
BHLEZLBICBW T, R ENSOF AR SN, FHBEECLZH O

BRVPEFROREEE XbNT-, £, BTALEBE 2 ORI R 25N R 1T

+
3>

BREAHMOERL CWEIENE 2 HEBEEIRSERZLICL+
SRR I TAIENHESILDEE X BT,

BIBEHICH LTI, BHELEZAL -3, 1BE ] 2HAVWEER. AMV4 &
11.7mm EHEH LR, FEICHEZVWRHY, BIIZE WL —7 R fFHSR
77

LinL72A3h, AMV4 (E 12.0mm THY, I ] #FHVWT AMV4 2H#E T 5
ZLIEFIRETH o Tz,

W HIZ 12mm O —7% 3 ARIERK L, AMV4, AMV4 O ZLFE G R IEE 1D
AMV3 725 TN AMV3’ DF RAFEEIC, 3t 3 KON —T %A LT,
Wi a2 k352 ERAE Th -T2,

HRHR 21BN T BEHARLRZ ] Z2A WAL, ThZh AMV]

RONT AMV4 OAB R RINSITHEFTRECHY S-HEMHEE . HE

36



BEICELEFADORIONL—IZX)  ER BRI IS THZ LA EE
HoTz,

BICHELBEHICBOTUIAMVALE R RNV -7 3K EHEETHIELIZLD,
BT L B ATRE Tho722, R R 1 O RLLHER 5L, IvE L —7
THH I E L TEHFEERHDLLDEE b,

R R SIZBW T, BTILE G I U RTIC R Lo — 13 5 H %
AWT,9.0mm % 2 A, 9.9mm, 8.0mm 725 N2 11.0mm 2’4 1 KD Tho
ORI L, AR EIX AMVI 28 9.0mm T, AMV1 O ILEE G & 18 Y
H AMV2 OFRAFFEETA 10.0mm THY, AMVI 5L CILHE @
(9.1mm) %, F£7z AMV1 OFLBEMHE BT 2D AMV2 ORI EEHETICH
EMELY 10%F WV /L—7(10.0mm) DEF 2 KEHEA LIS, BN ECHHE R
ElpoTe, R RO H B BRER LA, WiIKOMM 248 ET528ITH
Koz,

BIBEMBICHLTUL, BEJZAVWEHE R, AMVA 2 8.4mm LHEESNZ
LR RIZOTNC 2, e, 8B 1 BIZEITS AMV4 OEJME O FEHE»S
BAGMZEWEHIMT L, Do —Z2 BT 5B U ek i . 1% SLEE A5 #
MBI IT DR ABERFORBEMBEENS, TR EROBRFEHETHHE
BEZBEL, 10.5mm THotzleinb, ZORILESIZ 10.5mm (23 LT 10%
RETNZ 20% T WL —T L 20%E VL —F $722%, 10.5mm % 3 &, 25T

(2 11.6mm, 12.6mm BE T 9.5mm 2% 1 KYEH LI,

37



UL dis, EBEE R EIL. AMV4 78 8.5mm T, AMV4 OILFEf &
RES D AMV3 RETNE 3" DF RFTEFEMETHAENL I 10.5mm 25T
12.6mm Tholz, ZD% . i’éﬁ%Lf:/v—7°'66ii¢m'6é°f£b\&,%‘\Fbﬂ?‘:ﬁ\
10.5mm % AMV4 726N AMV4 OFLEEFFE B 1D AMV3 226N 3’ D
FRRAEHETCEHALEER . BECHERBPEBEDONIDLTHT,

K 3 BV TH EE H o ] 2HWVWAZEIZL>T, EhEh
AMV1 26TNZ 4 DR EZHEE L, 72, 1 B D ePTFE RICHEEE RO
CHBEEORIDODNV -T2 EMTHILICLY, ERF RIS 75280
FHE THDIHEE bz,

Flo . SR HABEHICAVEERZIZ.EFRE. BREVHE - R LUE
BlLTid, BRDFREMENHY, BRI BEVWEE b,

L EDORBE»D, BT BEBICH LTI, 68 H IV ELZHEEES
AMVIIZHEE L, TOHEFEMAE LD 10%E VL —T% AMV1 O L FE £ /& 44 55 2>
5 AMV2 ORRIFTEBICHEE THZLIZE ST, B HEABSIE TEXA A HEME A
RBENT,

BRIBEHICH LT, BE J2HA VT AMVE 2 E HED T HEMESRIE
SN, EBRICRLIZENHELZOR AR 1OBLTHY, ZOHAE ., H#
EEZRODICHEMBEZEREDOESONL—F 2 K%, FRFH AMV4 BX
O'AMV4 DFLEHF R AEERND AMV3 25 NT 3” DR R AT EWMICHEEF THZ

LT, MM IE M A RETh o7, R R 2 R5RIT 3 IZB VT, 3 K

38



DRI—DEEDNV—F2ZNEFN AMV4 BEO AMV4 OFLEE G EH 215
AMV3 Z25TNZ 3" D R EICHEE THZLIEo T MBS E kS
AREME DS R I TS, R R 1 0)%‘5%#6\ FOE WAL —TE2ERLZEL
ThHH a2l TELbDEE b,

BAEHICBVWT, RERL—TORENFABES LV VWL, 4
DR TP THILTH KRS, BEHZENLERNSE S 57
BENEE BN,

Flo A ELEE HROWNT J I, FhEh AMVL 26TNT 4 DA EMN 2
BREEZHETIOLHESEZS 20NN, 3 BHEFIER D=, Z0fF)
BEWMPOLBHFNTILERDHILOLE bR,

o, A EI AW AR ET AT, AMVE 25 4 2 TO R38R
DFEEERDEMHDO T TEMLEN, BEEICIIETOREZRNEBAELZE S,
AFIIRARBTHY, KRETIEMDOZUL, 1-2 FBREORBEORE LE
oD,

ZFOZEF . ARERTEALETEIT, LEG IS THL— 7 Ok 5 5L
Z AMV1 2bTNE 4 DHLEFH R B ORIZREL TWHDIZ, AMV2 225
M3 R EDRHoTHE . ENODOBBOFOEF RIEHEIIEELE XD
AR HILOEE b,

SRIT.AERTORBELR. MR EFICBWVTOE 2 THINE D E K 3

TOMLERSDLE LN,

39



#3% Naoa—Z AV MR RO FEEALICE 35/ &t

EIENPOEARERLL MR REZXRELTHRETEZMZ T,
=B
B 1 ERLOORE 2 BOMEND, Loa—2HWNWHIEIZE- THTETIC
AMV1 726NZ 4 DEREPHEEFTRE THY, EL4BEE VAN —
T Ty BRI HEEATLHE A ORIONL—T 2T RTICT DIE
R MER T AZEICLY R BEMELVES IC, ERERICER 52087
BELRDBIEMNRIBENT,

LNLRRH, AMV1 26N 4 OB EBEHZ LV —TOME RELIZD
DB LENDLDRERICEREDBREDONRI 225G AMVI 25TNI 4 D
FOERRERICEELEXDFHEELIH S,

E WA ELERE RBEREAHEEL RIS REREFL2E
FETBDIZH I WROBIREFERIBRH TIILEFAREILT D720 MR @
ARIBERICBVWTHEBHD TH AR bR,

ABERZBOWT IFENCH AL 2B L TRILITEELSNDGH, ERE
CEDRERPBMELTVWDIOEZHRE TR LIT 2V, BEa—2AW
oW Do — K EICKY, Carpentier DD FEICBITA R EEB 2R THE
FHDR, EORBNRBMBLTCVENETES R T5b0Tikhkhoiz 9, B
EEBICEBWTH, AXTIE—RIZAT R OEBRZ WEENDH P /i %k

DEDEEZRPBELTCWAINEZR S LI-H & TR0,

40



FITHEHEIZ MR EFICBILRERRIEMZBEITT0720IC, BARFE
FEL7 MREFIIZH L TL=a—%2ElmL ., BREREREET FEICHETEL,

BEt L7,

HWoi FEBRMEIROWICH
FIE R RK

FRAT K ZAT BRI R 2R AR BE L7z MR JEFI R (D=2 — kR
FTEEE CERVIEEEEREF IR VD) 16 RO R TR DX
BRICAWEBRRBED MRE—Z /LK 6 88 (K 4-9) 0FF 22 BEEAZ A W
770

FEF RIX, > — R =B 45, T N\UTRBR 4 FH, vV F—X0 3ROV
RAL e TIVT  RAT =T 803 %—TIVT U4 _ob HEFERPE 1
BHCTholz,

ERETIIEHELEERET, F@AR 9. 72335, VHS 23 10.81.2 #
B2 TNZ CTR M8 65.9£7.6% TH o7z,

MRIJE #] X (n=16) TIZFHE L ZHERZE T, FHA 9.8+3.4 5. VHS
A 11013 HEERSTNZ CTR 28 67.1£8.5% Th-oT=,

MRE—Z VR (n=6) T FHE L FERET, EH259.5£3.6 5%, VHS
25 10.3£0.5 HEAEZRDTUZ CTR 28 62.9%+3.3% Th o7z,

MR JEBI REEARSTIC MR E—Z LV REEIZBWT,. 2 BdIc 4 2B S

&

®

41



FIBWTERMENREOLN, EBIC F RECIVEEMOE S BB FELT
NI AF2—T D t REZR, FLRTNIE V= LFO t REZAW, 2
B, E‘waik“%?ﬂh—ﬁc:m%ﬁ'riﬁi‘%é&)%n?‘m\%é\&i\ v eRAvh=
BREZRAVWE FEZOREIL, BRE %LU T THELLEZA, Fin.,
VHS 725 N2 CTRIZEBW T, VHS 26 TNZ CTRIZ KR EVME M IZHAH DD,
HERETIRDONRD T,

BB ERR 49 BRARFIYERZESORBE/TEAL

7’:’-
“—o

2 ERFEE

>3 — (Cardio&Vasculer Ultrasound System Vivid 7 Dimension. GE 4%
TIATF A TN AT DR S, Fig. IDERAWT, AHERERE#S@ITEGER 25
O A ERE S EREIERL AR HEL BB Lo —RERLD
WZHT— - FTIEER W TH RN ERET L,

AERE B E G I, A EGCEE R B LA LG #
BROCIRAEBLEREFPLHH L -LABEHHELGO 2 HEHR
(Fig.27.) %, 45 % M B 45 i I T {4 CIIME 18 Fp L ~L 48 i L7z (Fig.28.),

B V8 R, A G5B R B E B8 72832 LB A~ i
THRZLICE S TRER Lz 2 (Fig.29.),

RWT,ABERENEREROFLEFOBHBIIBNT, HTF—-FF

42



SEZRV, WEHICELBE CHEBEINEEY A7 "I —OmEBEREL
T2 EAREWC 1.5 [FLL EDENH ST HE . BEPREHEE SR DRE R
DFIFR,IVHBBLTWAEHIETL, 225 1.5 R ThuX., W57 OFLEMH
DIEFRICFABREIHEENDDLLH W LT,
AEMEESWMMEREERL LTI, BEREEHL, 45— F75
EERBWT, EFA7 - RE—BAET TS NE L EDOF.LISIEITIE,
FEEI SR AMV2-2" 25 NE 3-3’ OEZROMBLAEBL, ELZEOF D
MOREN ., REEIZIEWE T THIIT, AMVI L26TNT 4 O EHIBLE
(Fig.28.), 2B, AMV2 2B TNZ 3'1E, LN AMV2 2L TNZ 3 b 4
THO AERIIFARICEISEEDNDTCD | LIBIL AMV2 25TNZ 3 LT

w7z,

FEIE AR
FEMEMUEREGE»S, 2BV T, BiEFMARELE R ~E
BLTEY, T — FIFEICIY, B Y=y b3 FH IZR W T =IE
Mh, B R OERBBFHFICEE THHLH SN,
e AERENENEROZILFEFHLGBIZIBNT, EBOFET
MERLICERZHE LR (Table 16.) 22 8t 14 BBIZERESFEOE
LIV EARBOON AEREEMEmE, BEFLATOEER

MBE L7558 (Table 17.) . AMV3 BREDHEB L TWAEEEL=(83.6%) .

43



¥72.22 P 2 BEATCIEAMAEMM ORI, InHmREPEHLN (Table
16.) . AR E SN m e EERL VL TOHELZMELZE SR, (Table
17.)AMV2 BEVBEL WD EHE L (9.1%),

700 6 BA CII AT L EE 5 U 70 b ONC # FLBE A5 I 00 B 3R A3 R 72 BE L0 R 8
B b (Table 16.) , A 5B E 8 & 18 Fp L~V TOH E 2R LIZHE
£ (Table 17.) . AMV2 225 TNT AMV3 O & 23 [ 2 B 12 {8 B LT D L i

L7 (27.3%),

Eadi

LSEIOEBRIZBVWC, EIEAHEASELZH L& TOEFIZENT,
ISR EOEBMNRADLN, ZOZEE, AXOMEE B 2 T
BIROBRBEAZVEEIBREICELWEREE b 2,

Fo BTED AMV3 O BB/ERRLED 63.6%%, AMV2 Off &N
9.1%% . SLIZFAERE DB 27.3%% G, AMVL Z25TNZ 4 O & LIZIE
Flz, RETIEIRETHILIEH ko,

EBRICOEABHEL. BEFLTEWRNWIEND, KIEOBRBIZRF DD
AAREME LT E T/ WVA, AMVL 25 TNE 41X, AMV2 2B TNT 3 IR L
T HBLIWEZ THAAESELE LM, T74bb, IO
B strut chordae (2% 725 K \WEEFE THY ., 344 058 BE (I WT i AU S 61§

ALENAMBESZHHEENS P, AMVL 25 TNT 41X, AMV2 2L THZ 3 12kt

44



LT, HENAONRDSTZF RBHNIH D,

EBI, ELEOERBITET 500, #2355 strut chordae %
ML TOLHEIEAECRenZE Fl-ebroE MM MR TRABICHETD
strut chordae ZEIWF L, A T AW MSE AWM RNBEETDHIEND 17 f
2RI ETOIRRNBBLLELTH, BRI ETIERIHEEL
RNRY, W OR RIZIERBRWER THLH A ELHLIEE b,

Fo, A ELAMV3 25, AMV2 IR LE WEEIRM B RENTZA, Th
FFEFHCEALBERMUOME. BR.BRXEDOFRRLOTITHER SR

BEESITHVWEWIINEOREL—HTHLOLEE Db 0,

45



WAE EHEEBEBRBE.EEFPHREROCICHEERGRREORRREO

2 3 )

EI1E B

H1ERLOCE 2 EORBEIY, Lbxa—%HV, AMV1 25TNZ 4 DA
HHRZREZHEL MANCLV—7 -T2y 7EE2— WS ALT, AMVL 72
BT 4 OHWEMHEL, #HEBICHELEE A DREION—TZERLEHL T
BLILICKY BREOHLZAEREFAETNVICBOTERICERF
BIFNATETHY, IEFHEOF L EFIRHFHOERLT R THDLEE X
bz,

INLERS & 3 EDLza—2H W2, MR EFNICEIT A E LB R
DHETIX, FHWORRAELRDRFRERIT AMVL 25TNT 4 LTl A,
AMV2 25T 3 THY, I AMV3 23 B L TV DRI REME 2SR IR ST,

FIT E—INROLBIEAZA VT, MR ROBERELER KRORERE
B ERETHEEL WTFhOBRRRHEBELTVDIN, SHIT, MR fEfIIZ
BT AMVL 25N 4 BEFICEELTWIRY, F 2 BIZBTLINV—T -
FO=yZIER, AMVI 25T 4 DR BEFH BB E NV — T OE R LT DL
FOEAIRECHALEESNTIEND, O LB ICRIT D s
BEED el

ERCIRETR G B 05 S EHEER R T, B ORICBITOX M OEF 2

RR.TRbLBROBILEEINDN WV F 2 BIZEOT, EALLMERAR

46



NIE®H R THEZON, HHBIBD THR/NT, BROBIOW E NI ICH
HTHY, FFEELTUIAD ThnEE b,
FLCEBFIEHREGRAROBRICEE L, FIZE 1 EIZBWT,
DTa—|ZIVEBEMERENMEE AR THY, 728 3 Ehb, MRIEFIZ
BOTHOHERNRDLNEo72, AMVE RETNC 4 ORERE S, AMV2 725

N3 OHFHT-RIBELLTCAEMOENERFTT LT,

Fofi MBEHMEIROTICH I
FIE R X

HAREHHEE X —J0EAL, —REGERE. DEXRE
(cardiofax V ECG-9922, A A BEHR A& H) oV Lza—RE
(Cardio&Vasculer Ultrasound System Vivid 7 Dimension, GE B/ A7 4
N ATFABERE M, Fig. 1D ICBWTEERRBDOONRVWEEHIER E—
7R 21FAZRS TN MR 30 3 08 Fp 6 B 238 it Shviz e — 7V R 78R (ff
AR 4-6 25 L) 0 28 HOLBIEARZFEHLL,

B, HEK 4-6 T FKARFHYERZESOARBEE TEALL,
Fio  FRUSOHERRIT, A RFIZBWTEFZRICHSNTZLOTHY,

RERT B RRICHELL,

47



2 RMEFIE

ek K 28 BHICH L, Dma—%EE L, EW RO R 21 HEEFE R
L B LTa—KET, DERNLEOSEICBW T, @EFIREBELE

BI~BEBLTWE 2 B, BEROZETROLOFT RICIMA, #T7— - FTFETHR
WEROLNIZ 5 SADE THEBE PGB AREELLL,

FIER REIX, Bl R GRR) &l REE (6—7Tmiln) LICERE L
SELI,

BB, TR TOETHEZERLZLIA KRECAEREITRDLN
A Y

Fo, P RBEEEIBERABRRBEEEOFERICIT. AELEZIRBOLLN
7RIl
EVRTH RV T = FRIT L (Y LR F O JE S REE K
£4)  KCH(K.C.L.PAMiK 15% AAMEHRASHL)ZAVTLRELELE
MEL . O A E BRI LT,

KT, AMVL, AMV2, AMV2’ AMV3’ | AMV3 725 TN AMV4 DE R &
ZHIE LT,

BREIL BATRREEESIL, /FREMEALTEIE LKL (Fig.30.),

AMV2’ 725 TNT 37 31 & HESE 7= ik, il RBECIT 8 R, i KRB Tik
1288, "B ONCEMEF BB RBETIE S EH THoT,

RNC, BHRI LR E A SRR A HE M CBL, SOICEHA

48



IR AR OMEBEMEEZRE LI,

B3 KE T

ZHOEBREOMEILFEHME LZUERZ (Mean£SD) LLTRLIL
CHMOBREOLEIT. 2HEI YV BHEEREICBONTERESRDDL
N,EHICF RERCIVAEROBSBERELWEE AF2—FT D t 15
. ELRTNET=LFO t REEZA V.2 Beb, W60 —7
CERMENRBEDOLNRNVE S, v FAvh=RELZA VW, AEZEZDOH
T, fERE %LU T THIE LT,

A HEAOKEBREROBHEBEROBRET. 2 BOBEFOMGIZE
RERSLNITET Y OMBEREORELERAL. 2 FHLb, HWVEFELLR
— FICEREBBOLNRVEHE X AT v OIEM BB EOREE

AWz, ZOHRALEEEOFEBITAMRE 5% T THELL,

3 R
W1 AMV2 & 27 RBTNZ AMV3 & 3" DR SD K

ETOBICBWT, HEHERDO AMV2 & 2°2BTNI AMV3 L 3 DREREE
g L7z,

FEERBETIT AMV2, AMV2' , AMV3’ BLXOVAMV3 O R R IXZTN LI,

12.194+0.88mm. 12.25+0.89mm, 13.31*1.41mm Z2H TN 3.63*=1.53mm

49



THY, AMV2 & 228X AMVS3 & 3’ LOMICAEZITBHLNLoT
(Fig.31.),

i R B TIE AMV2, AMV2’ | AMV3® BIOAMV3 DR EIZETNEN,
12.00=2.02mm, 12.79+1.80mm, 13.21+1.76mm 725N 12.41+1.52mm
THY,.AMV2 & 2°RLTNZ AMVS & 3’ LOMIREEZIR O L) o7
(Fig.32.),

18 F R REETITAMV2, AMV2’ | AMV3’ BIWAMV3 DER K ILZ
NZFh, 13.78+1.84mm, 13.66£2.00mm, 16.52+2.22mm 725 TN 16.18 %
2.93mm THY, AMV2 & 2" 25N AMV3 & 3’ LDICA BEZE IR OO
o7z (Fig.33.),

AMV2-2" 26TNZ AMV3-3" 13, ZNENR —OHEFH B ZHF DL, X
TEESICHLNRENRNIENS, AMV2=AMV2’ | AMV3’ =AMV3 LT,

PITOlEBESHI. AMVL, 2. 325N 4 DA ER SR ELT,

B2 HHACBTIEREZROLEK

EHTEENO AMVL, 2, 3264 DIERRZHER LT,

ZFORER, B KB TIE AMVL, 2,3 BTN 4 &, FhEh., 9.33 %
1.03mm. 12.06+0.92mm, 13.39+1.60mm 25T 11.94%1.99mm THY,
AMV2, 3 25TNZ 4 13, AMV1 KA BIZEL EHIZ AMVS i3 AMV2 JVF

BICE W NS oT- (p<0.01) (Fig.34.),

50



iy REETIZ AMVIL, 2.3 25 TNC 4 13, R Eh, 9.54+1.74mm, 12.00
+92.02mm. 12.42+1.52mm Z25TNZ 10.25+ 1.44mm THY, AMV2 725 TNT
3 13 AMVI BHNT 4 IVE BICEWVWIENRS o712 (AMV2vsAMV4 D &
P<0.05. F D% p<0.01) (Fig.35.),

(08 % L REETIT AMVL, 2.3 Z25TNZ 4 1%, FhE 4, 10.84+
1.95mm. 13.74+2.15mm, 15.83+2.53mm 725 TNZ 14.04=1.28mm THY,
AMV2, 3 2L TNZ 41X, AMV1 KV E BIZEWILEDR 52072 (AMV1vs2 O

p<0.05., it 1% P<0.01) (Fig.36.),

I SHMCBIIERBROLEK

2 TOEER T AMVL, AMV2, AMV3, BITN AMV4 DR R Z LR LT,

FORER . AMVLICE L TIE, 808 Fp % B R BRI, 25 REERD O F i
REIVEWVERICHILOD, FEREITRBDONR» o7 (Fig.37.) Tz,
EHETORE TIIHEH, (EIERERN KRBT, FRAEO 116 £, T
RED 1.14 (FThHoTe,

AMV2 IZBILCiT, B H R b RE L, EMRBELROICH R RELIVE
WEANZH DD D, B ERZEFROLNRH o7 (Fig.38.), £z, FHET
DB CIXHIHR., EIEARGEREIL. BMRED 1.14 £, PR REOD
1.15 fF Th-oTz,

AMV3 1B LTIk, /408 o e B R BE 1T, B i KB (P<0.05) b TN H e

51



REE(PCO.0L) LVE BIZEWVWIER D o7z (Fig.39.), £/, FHETO K
B TIEHAN, EEFRBERFIT. EBHRED 1.28 £, Tl RIFED 1.27
fECThoT,

AMV4 (ZBIL Tk, {18 98 6 il KB (P<0.01) 72 b ONTH i K # (P<0.05)
X, RBLIVEBRICEL EEERERRBI. EHRBEIVE R
BV Z eSS Mol (P<0.05) (Fig.40.), £/o, EHE TO LB TlEHH 05,

R REEIT. B RED 118 F, T RED 1.37 1 Thol=,

WAE KHANTORZEEOHMBEBER

£ TOEMTAMVIL, AMV2, AMV3, BEXONAMV4 OB MHEZRETLT
FDRER

SR BETIE AMV3 & AMV4 IZBWTBWIEDOHEEENR DL
(R=0.89, p<0.01) (Fig.41.),

i REETIE AMVL & AMV2 KRBWTHEREOHEBEMERRDLN
(R=0.70, P<0.05) (Fig.42.),

e Fp R i R BECIZ AMV3 EAMVA LB W TH BEREDHEBMENE DL

L7~ (R=0.77. P<0.05) (Fig.43.),

Fadi S

S E OREND. EE R KBTI, Hm REROICH I REE L

52



LT, WTNOERGMETLHEmIZITHILOD, FiZ AMV3 25T
REZEICHBELTONAIER ol

ZOZEE, B IEILBVWTLZa—THE R 4728512 MR E BTN T,

FIHBTOIERE AMV2 2D NI 3 ELTEBE ST R 2D, KEIZBWNT
BIEFERREOAMV2DRERERIT. FEREIZLBOLLONRVHOD,
B RBEASICHEH REICHBRL TR WEBICHY, E258 3 ETHWH
HRWIT, FANT, wAF— AR5 —RA—RED MR R RENE
ENTVAHIENE B39 SELBERRLMEERFERREI, FHENR
EATLTOWAAEMENEVWEE XN, ABEOERE TOLVEITLMHER
RERARBRIZEBMTAHIENA R THIIL, AMV2 OB EEZIVEALNICH
krbDEE DO,

T, EIE B REEIC AMVA OBEXROLNIZN, & 3 RO/ RE
ERETHEAMVA I, HREZFETHIRBCTHOREELDD, ZOFF, I
ZCIARNLOO, FIEIZA E T 5 strut chordae ZEIWT L CHMRIZAEL R
W2k, bbb f1E MR Tl \Z{F # L7z strut chordae ZEIWT L, £2
SEERMSELHABEETHIENOLEAMATOND 17,

WNT, 4 THOREDD, Tl R TIL AMVL & 2 12, Bl REEL(EE
LR BETIZ, AMVS & 4 LICH BERB ORI, ZTOFIE &
LEGICHB L TCRIAEGOEIO>BELED LALLM ETIHOD, FLH

GROGS B gLEHOMBIIEEREZERHLILND, REDLEAT
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HEOBRZRRECEBEERCHEESALNTIC, AUHLEHHROREE

AR BEERIBDONIZLDEEZ LN, ZOFEIT, AMVI RETNZ 4 %,
BODLIZBRETO AMV2 25N 3 OXE B BEEORELTHIEE. &1
HORRHIFEHOBERIVI. A—OHLBEF LD, 7205, AMV2id1
F.OAMV3 I3 4 Z2HELLTERITAHDPE N THLIILEEW®R THEE DN
720

NEHEBE T, MTAPRELZES . EERERIT. AMOEFE AR,
ThRHbLBROBILENAN Y 2 BT, EF RTIEHI0, IFFFHRIEK
INT . BROBEREOHEZIRE TChHo/, LOLRYKL, BRIV, HED
EWVETR TR O A RIFFICBWTH, BHAIVES T £ TORED
BERLRIOPEDNFE TH-7 (Fig.20.),

LEDZEND, /}‘f£<&%ﬁﬁ‘%‘ﬁG:‘L\%kﬁiﬁﬁu&)%ﬂfmhbﬁﬁﬁL:ivsb\’c\
AMV1 72BN 4 3B L LB ©, Sl d bR VR E L H B E T E
RME—DRERTHY, TNOEREELTIHE . ThE WA —OALBEHEZH
TAREE, T2bb AMV2 i3 1 2, AMV3 (T 4 ZEIELLTHERTHILNE
WHDEB b, £72, AEND MR E BV T, AMVL i34 B 87 7 23,
AMV4 B ERERBIBDONTZIEND, ZHD O 57130 & 5 FE 23
BEAEAMONPOERBMMEBLTWSEBEREIND, ZO0FIX. F 1 EICBY
b Ta—FAWEABRAREZEEOHEFEX. ThHOEREZZEL T

RNV, MROBELZFTRHTRAEREIC.DLENLOHEEEEZRIRL
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LB E  METDIEENRRRSoTNEIEND, AMVL 25 TNT 4 A
BREICEELEZEC ERIDLENRELDL, LRLERDL, ZOZEiX,
BLELIZEZ, EH ICHETEAMVI 25N 4 28 ETS B, #f &
HERo>TND AMV2 726 NE 3 2 BB 7L ERHHIEND, FHTRERH 2B
KIBIZER THRREMEDBHD,

MEFBEFCRIH EHERERRROBFELLTUIRAEZZLNDE, WT
NIZEL, FRBIVELEM AR LR REELERNIIELLADIL
FHBIET D, SHIT,HE WCBWTHRENZIOC, AEMERR=-2E
ERERETIERNIEND, BF T ABEZBWTHRBRBIEIBDLNLLLOD, &
SELY, WMARISTICEF REELE T5AMVI 26T 4 OERFEZ
FNEFNAMV2 RO NC3OEBMBEREOEZELLTERTZL2E R,

2, A0, BERELRLOCCHBET. REOBENRBOONRP-TIE
TEZROMBIX, AMOEMIZ T TR BEROREM . TROLMEI

FHAEMELZ 26N,
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woE REBOAD=XLORF

FHE2EORBND, EW RICBITOERBEMICEVNT, ATREOSLE
AREH, BIABEHIOB LR OF NEL FHE I ERLCICE 4 Ehb,
MR EF TIX.MMAEHOBERTHE AMV2, ZHLBEHRORERETHD
AMV3 25TNZ 4 DR LE WILA RSN,

ZH X AR BREIRAFTRINZORMEEMOLR2LT | KELOTIZ
FOAH=ALEMBILICE-> T IV EZHE L, SERURBRICEDR
HEBEAELTND,

FOED, AETIE, BEBBOAD=XLEHALMIL ERBREIFOF
BA~DT7A—F Ry 72 Bid TR TEREER L,

iz, S E ., FHFEHRUE»D MRICERBELLAN=A LD

THRETZM AT,

HIE BTRICH T2, BALBH OXEFEHIBIZ OV TORE
HIE H®

4 BEHhH MR R T 2L A @H}%F";MEE@LEN\T EMEDRIB X
NN, FOBERILTIT. RIRAICH LBEF MO RBEFIIRENIE
b, HREOEICLIIAFHOEN MiIROOCICHABEHMUORROMEE
FEICE BB EUSHRIAN=ZALD—2LLTE 2LNT, 2T, EEO L

EARZAWVT, FLBEBICBITDARDORESEZHLBREFT LIS,
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o REMBRLOICHIE
1. #ERXR

R KRFEHHER Y —LOBAL, —BEERE, DERBRERD
L Ta—RECBWTEERROONLVWEEF A EFE -7V K 268
BLOARFEE MR BIVISEEFRRB AR EINE—7 VR 8 B (R
R 4-6 & ) DFF 33D LR AR ZE AL,

FER RBE, B R GRARRH) SHEBIOhimRNEE (6 —Trik) 17
B EE B,

BB EERERRERER, D2V HBERFREFHBIOLE
DERA~®EBELTHBHELE 2,

B, HER 4-6 X BRAREIDERZBESOKBEZETEALL
Fo, FNRLA OB RIT, A RKZICBWTEE BIcishzboTHY,

EBRTH.MERICHLE

2. MERF &k

R R ARV EZ =L F N T A (VLR F O, 3 RERAR
) CREEEL7-% . KCI(K.C.L.2 A 15% A A HMERNSHL) TREEL
L. DfEik %, R cB ML, DR AR ER LI, DI ZKE K I
EBAHEATHHCERL.ECEL2YRE . ELE2AHABH TR

FRIWCHEL., EAICES THILT, AALEM . BALEGH . ThicH <z



RBLOMEE AT RPER TELIOINM B ST,

WNT, PRI RBLERILE CAF—NVEBEEL, T YVFNVIATT

W% PC b CHRE-EREAEY T (Excel & THNE Free Ver
2.00 Copyright (C) 2003,2004 furu)ZFA\, LD AMV1 OfFEFH?H
AMV2’ O} 35 55 % A1 FLEE 7 (R I . Fp 8 D AMV4 DS EE 22D AMV3 OfF
EEECTEHILEMHERELL, BELZ (Fig.44.),

MER. REICBWC, AMTLBEBHER B AR EREL L, 45

BRIV B EG RO B ALER 2T LT RBRI LI

FIE  MEFIE
EHOEBREOMEITTEHME L ZUERZE (Meant SD) LU TRLT, 2 B
MOREBREORKIL. 2 LIV BEERECBOTESRENRDLN,
SO FRECIVEHMOBESBRELVE T AFa—T D t iR
Ex, BT NEY=LFO t REZRAWV. 2 BEEbL, WNFELL—TF
CERMENRBDOONRNEGIL, vV RAvh=RETR W, AEEZEDE

T, ERER %L T CHE LT,

BATH B RDUNC R
ZROMLEFBER., B ALBEHERORSOFE = FERZE (mm)

ZLLTIZEE T,
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EhREE (n=8) ORTILTHEMH EIRIT 8.1=1.6mm, HALEBEIRIT 10.4%
2.4mm T o7= (Fig.45.),

d s R EE (n=17) ORTILEEAS EBE 8.5+ 1.7mm, % FLEAMS EEIL 11.5
+2.0mm T -7z (Fig.46.),

{8 b8 Fp 1% BLE B (n=3) ORI FLEE A SH I 7.8 £ 0.6mm. % FL B % 62803
11.4*0.1mm TdH-72(Fig.47.), & FELL Al FLEA M o L TR FLEA B |
B BT A < (B K BE 1T p<0.05, i R B LG 08 S B R B
p<0.01) , ATFLEAM EBICH LEALEMH EBITBLE 1.4 FORSZFE DL
BEESNT, 3 BEMICEWT, 57 HL B 7 1k (Fig.48.) /b UNT £ 3L R 5 1]
i (Fig.49.) IZH ERZEITFE DOONh o7,

B4 BB AIARLDOCEAERUORROMBREECERNDD
AN TRENTIEND, BEHEIL, ZOAD=ALELT, B RLbTNCK FLEE
BIBIIEEOENRAWMOELAELSE FBRELTHERBRBEICENAED
BELIRHERE L, TZ T, EEOLBERERNT, FHLEH TR
HETRDOREIEHBBF LI,

FORKR.MAROBLEHBEEIT. TAEDHEBELVA RICELS, FY
EO LB NSZDHITH 14 B EE RSN, ZIEEAOBELLEZ LN
HIENG HANRKEWE B R, ThbbEEN K&, FICE BT
BOZRICHHTHIENDE 2, EEICIT 14 FLU EOERDHLHILPHADL

Welprote, SEERALEZY 7M. BEOL25T, BELIE AR THoT,
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LS, BTN H ILEGAICBIAHR ROF LEFRETHIENHE

#TholzZinh, HEDAEDRIE LT,
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ol SBBOKSICHETAIHRE
w1E BB

B 1EORE»D, BALBEFMOMER THD AMV3 25T 4 BHELE
WEHEERELT, BE ZHICHEALBEHFUORRPRENILIZER THEE X
LN EIEIIBWT, boa—2AWERFICED, MR E # TiZ AMV2
ROENC3INHBEL, HROFER LR TSR REINI,

DA =RLEBERE A TIIRF THLHH, AMVIZ2HLTNZ 41, BRO strut
chordae IZAE S L, BB LEEALOCICHME=ZAZAEICRE, EL0E

DB W R EEHERTIRVERCTHY 'V WEEIEEM OMEICH
Bl THLEMEFHEENLD P AMV2 5N 3 13, AMVI1 22HTNZ
CHBILT, MMEEDNNSKBEEBLS WA REERHALDRFEZIL T, EED

ODIEZEAREZRWCHEREORIZREL., BB LI,

F2H MBEHMEHRLOICH &

1. R R

52 #LRR R OBARARZ AV

BL, FE RERLDONCE B AR RBREEICE 1ERBML, Fiim X8 8 8,

R 18 BEARDONCE I @B AR 4 HORMAZEA LT,
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2. MEHE

EOMOFEICHEL BELLTUVANVEEEZ AW, PC L THEE- m A
£V 7k (Excel BX-HE MM E Free Ver 2.00 Copyright (C) 2003,2004
furn) A WTRHEL, FHEROKIZRE LT, #IEIEL, AMVI, 2,3 BLT
4 OB BTRARALICILEESG ICFHE THRVEA TR MRATEIN
3. &R OKRH M WEAL TTT 72 (Fig.50.),

KNT REEEBVT, HBHICBWT AMVL 226 4 ZHBBRET L, £

o BRI THL, TNENDOHER DR SE LB BRFT LI,

AT RO NI R

EZHOBFEOKRSOFEHEZERFZE (mm) (TLLTIZ WO THD,
Tebb,

EWBREE (n=8) D& MR DO KSIE, AMVL 23 0.76*=0.16mm, AMV2 A3
0.49+0.08mm. AMV3 23 0.50=0.05mm 33X AMV4 73 0.71£0.10mm TH
-7z (Fig.51.),

Hs R EE (n=18) D& B Z DK EIE, AMVL 28 0.67£0.11mm, AMV2 23

0.48+0.14mm. AMV3 78 0.44+0.12mm X TR AMV4 23 069+0.16mm TH
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-7~ (Fig.52.)

IEFEMIER (n=4) OFBEROKEIE, AMVL 2 0.64+0.06mm,
AMV2 #% 0.46£0.08mm, AMV3 25 0.46+0.08mm LT AMV4 75 0.66+
0.1lmm T&H->7=(Fig.53.),

FEERBZBWTIE, AMV2, 31X, AMVL, 4 KA EIZHI< (p<0.01) |
BRBICBWTH AMV2, 313, AMVI, 4 ZVE EITHD -7 (p<0.01),

{4 18 Fp Y L E B CIE AMV2 i3, AMV1, 4 J0E E 1< (p<0.05) , AMV3
(. AMV1, 4 JOMIVWMERIZH DO D, FERZIZRONRd Tz,

FlEAEHMICBITS AMVI ORKSZITZAEERZXR DN P12
(Fig.54.), B ICEHBHEMICBITS AMV2, 3 BEUV 4 ORI EEREIT
BN (Fig.55-57.),

SEIORENS, KEEBY IFERBIZB VT AMV2 BN 3 DER
L AMVI 25 NZ 4 IV E BICHWIEKH AL, B O E X EHEICHT
Bl BLENZYEERMEE DS 2P, AMV2 725 TNT 3 1L, AMV1 26 THNZ
WHLT HELGWEE 2T,

Fo AE, BEFERRBLEES RHEORROKRSIIZ, FERER
BOLNZDSTZN, HELTVWALL B BRITE R0 LE b7, B
T TAZETENELIARESRIIR WER DS, JVEEREE

FBRBREMZDIEICE T, ZREFICRDILOLEbND,
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w3 EMHE—AVMCIDETR ORER I TR M O LR
wIE H®

w1 HICRIABRALBEFAUOMARRENEVIRBERIVE 2 o
AMV2 2B TNZ 3 BZENF N AMVL 25 TNT 4 VMW EE I A ND, AMV3
DELHBLEWVWER THHLEZ BN,

THIE.E 3 ETOERREE MR RICBITHLZa—HiAET, HIZ AMV3
RHBLTOAEVIREIC—ET2bDEE bR,

L L7e A6, Kunzelman D3 Ea—F— 7 LERWCERIZENT,
HFRICKHTHIAMOBEICBOT, #ROBEEEICEHLTE ANIE, AMVI
B4 O EBICHEL AMV2 8L 3 OfFF & #EIRIC, JVRWE KA
MbbBELIHENDS % AMV2 23, AMVL ZR2HbTNT 4 JVHEL S WREA
FVBEZROMIOATIEHRZNbDEE DN,

FICEET, EBEAFEREIIE TERVNIENS, B Y TRV RS
LhHMN, BT AVMBREAV TR TIATMERN T5ILT,
R Z2 48 E LT,

Thbb, EEFIIREREXALTIRGEHEE THY, BELLO
B2 X 25E R CTHALRELES A EHOH L. T2bH AMV272H
DN 3 I MR DD E S E VW&, BRI OB E— AV MIBERED ZRIC
W4 AoEnbE L AMV2 25 TS 31X, AMVL 2B TNT 4 &Y, KVFEVA

M bEbDLEE T,
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el C B BRI OERE THDE AMVI X, BAMNKENI LMD, AMV2 X
DR TROLLBRHERNPOOEBEREL JVERAMOLA RN DHDLLE
B iz (Fig.58.)

FITEBROLBEAZRAVT, XAPOERBORRMAEHETOME

BEZBIEL, AT RO RBICK TOAMNEZ BB LI

W2l RBREMBIROVICHT
1. X
EOFOHMRRDIL, B AR 6 ERBIOHFEHRE 12 HOLEELRE

i,

2. MEF&E

EIFHOFEICEL, FUANVEEREELZ PC ETHEBE-EHHEMEY 7 (Excel
B X-HMHRE Free Ver 2.00 Copyright (C) 2003,2004 furu) ZH W T
MEL, ELEORMEREZESEBENMAOIRLEEL, £I0LE R
CEBETAL, ZOEBEZHELL, TNENORREOMAEMICKT T 5
BEZ . EE L. (AMVL) ., (AMV2) . (AMV3) 225 TNZ (AMV4) &L T2
(Fig.59.) o

EENEFRCEZRES r OBOERIC, EEmOYEEZLY DT, —ED

BEE o CHERLHESHSEHE . ABPHRBOKREIE L F . L=mrle
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#FHTED, ZOHKXON, mrxBHE—AMND &

il

9o TRDHEIE D

Wik, RO E BICHAIL, LK APOLOERO ZRICHFI T2,
#2C, B o (AMV1) . (AMV2) | (AMV3) 225 TNZ (AMV4) 2T €

TRTAHILICE ST EEET— AN S BICEEM LT,

RNT, INOOHEEEFHEARDCICHEF THBMEI LI,

WA RO NG

£ BED (AMV1) . (AMV2), (AMV3) 725 TN (AMV4) O ¥ +4F HE{R
A E
FEE R EE (n=6) TIX. (AMV1)}X 5.23£1.70mm. (AMV2){Z 9.25%+1.39mm,
(AMV3) 1% 9.98+2.29mm, 25T (AMV4) X 5.21£1.65m THY, Tl K
B (n=12) TiE. (AMV1) i 5.04+0.64mm, (AMV2) ¥ 8.95+0.75mm,
(AMV3) 1% 11.18%1.16mm. 25T (AMV4) 1% 5.99%1.39mm TH o7z
(Fig.60.),

Hl R B (n=12) TiL. (AMV2), (AMV3) 28, (AMV1)., (AMV4) KV FE
125 < (p<0.01) . i K BE TIRRRAIARIC (AMV2) . (AMV3) 23, (AMV1) .

(AMVA) IV A ZI2EL. S5 (AMV3) X (AMV2) KV FE BEIZE N2
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(p<0.01) (Fig.61.),

ZBED (AMV1) 2, (AMV2) 2, (AMV3) 2225 TNZ (AMV4) *D SE 3 B £ 1R 7
fm 2=,
EESREE (n=6) Ti&. (AMV1)? ¥ 29.79%+19.51, (AMV2)? {% 87.16*
24.05, (AMV3)? X 104.03+45.33 BL TV (AMV4)?1% 029.49£1.65 THY,
H i R B (n=12) T, (AMV1)? i% 25.80%=, (AMV2)? X 80.61+13.35,
(AMV3)? % 126.31£25.83 BLTV(AMV4) 213 37.66£16.40 THo7,

g R BT, (AMV2)?, (AMV3)? 23, (AMV1)?, (AMV4)? XD E EI
K &< (p<0.01) (Fig.60.) ., F # KB CIEREERIC (AMV2)?, (AMV3)? 23,
(AMV1) 2, (AMV4)? XA B IZHh<, EHIZ(AMV3)? X (AMV2)? KV EEIZ
K&EMN-o72(p<0.01) (Fig.61.),

(AMV1) . (AMV2) . (AMV3), (AMV4) . (AMV1)%, (AMV2)?, (AMV3)?
BRI (AMVA) 2IX VPR LEE TOEIZR D LR D272 (p<0.01)
(Fig.62-65.) ,

EIEFITRRERZ THY, AE TR 2270 BHEET—AVIOEFIX
AEYLINATMREELDHLD, AHRHEFLCERESHLTVIRREX
2B T.HEE AMVI RHTNT 4 X0, AMV2 25N 3 O F REVAT
RIMbAFTEEREVWEEL, EROLMBEARERA VT ANLERED
FRAAEZEFZTEREL, BB L,

FORER EEE—ACNEAVESS . THETORB TIEHEH, &
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BRBERLCICHFEBH REOVTIZBNTH, AMV2R6TNI3 X, ThTh
AMV1 25 TNT 4 IZHE LT, 2-4 fE DA RN ELDFRIEEMEN TSN, T
T MEE— AR O ZRICHATHHEE DR,

F7. Tl RBEIBW T, (AMV3)?2 (AMV2) 2k A IR &<, ¥ E
DHETHAN, 1.5 FEREOAWMBMbLAIZENRINT, ZNIEE 3 FEiZ
BWRENZIIIC, BHEE—AVMIBWTY ., % L EE T 7 ORE R 238 &
LB WIERTBENT, BB RBETRZRRDLAZVEDD, (AMV3) 223
(AMV2)2X0 REWEBBHY, FIEEZEMIEHILICE) HERENE

HHNDFREELHDLDEE b,

68



WAt RIREHEORE
FIEH B

ERR T Z T, BT R ERERDCICEEZEOBR S IIEIN TN Y, RizBW
TOREIR, 22T AHH TR AXCBTAEERATROEBEEZFTML,
QOEORTILEGERE S AEHEREOELIVEFHRKELLTEHT
A BRI, ERCHHLELBERWTERBLZ,

E BEHIhFEEELAVTEELOMBEEERET TR, I E
D MR RICBWCIEREMBBITHLELAEEND Y, Bl KRB, T s K

RENCHEEFRERRAFEOMARERE L LERFTLI

B2 BREMBROVICIH &

1. AR

H1EHTHWELRBROLBIEARZERLE,

(BL. FEREEIC1EEBML, i KB 85, Pl RE I8 EARLUICEIE

FiR LR EE SEHAM AL,

2. RERFIE
B 5 BOFEICHL, TUXINVEERY PC ECHE-BHEUEYTH
(Excel B X-EREIE Free Ver 2.00 Copyright (C) 2003,2004 furu) %

AnWTLEL, EiFFaiRomBEzlE L,
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EIEAFREBHEZALORERRET VHLER LTI, AONICKH
FTRIENRHER AT, FHEER — 7520 REEZALZE OEHE
BRETHILELE, Tbh £ RHEROCICHE RHMEZ A O REHTR
DN g ERESERERIREELL., S RIL (Fig.66.),

KNTINDOR E B2 FEH THEREFLIZ,

HIE KRG
BEHOFEREOMHEITTHE FEERZE (Mean=SD) LLTRLIZ,
PHEMORZEOLBIT. 2HLIC X HEERE BV TESRESRDL
N, EHIC F RERIVARMOBESBRIELTWE AF2—FT D t £
T B LARTNEV=AFO t BEEZRW, 2 HLb, ZIWEIELLN—T
CEHEMEREDLNBVE AT, v Ry =R ETA W, AEEZEDEHE
ML, fERE 5%LLT THIE LT,

e RBENORBEROMEBBOREICT. 2 HOBEFHORTICE
HENHNITE TV OMBEREORELFEAL, 2 B#Lb, HWEEHLN
— FIEHRERRBDONRVE AL AT OJEALHEBEREHOREZ

B, ZOBALEREOAEEBIIARE 5% T THELL,

FAE RSO TN R

FEESREE (n=8) ORT AR EE T E R/ 13 2.02£0.49cm” T, FEHEHIE
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2825 (kg) 1% 10.9%+0.77 ThH-olz,

s KRB (n=19) ORTRE B T E ¥R 21T 2.1120.36 cm® T, FEXE
8 (kg) 13 11.0£0.28 Tholz,

{4 0 Fp 3 B R B (n=3) ORT R EH TIBER 2T 2.06+0.27 cm® T, F
HHERERRE (kg) 12 11.1£0.58 Th-o7,

FNENOHEORREBICITHEEZIR DL 27 (Fig.67.),

FEENHBLTNBE =L RIZBWT, KELATREHICITED
FEBAPE AN E BB OLNZ (R=0.42, p<0.05) (Fig.68.),
PLEDZE KE T ARXCRITHEEAAROEBEEEFML.H L H#HO
WAL EGEIR S AEFERLOER IV E AN REELLTELE 7L
B, EEOLREAREZAWTER L,

o BEHEN-EEZAVCEELOMBEEEBRF TR, Fik
REE, D RERDCICHERRBRBEORI REE L LBBET LI,

FORER . NEOHEND OV HEFEBRREORSRITMESTHEAI
NN, BHRBERLICHBRBICH L TEEREZIRDONRIPT,
LALZenb, L@ TEEL MR RIZBWTI, F ORRERZEITLY
FHETHY. BEOHEMMBALNLFEENESNHOLEEDLND,

AR E— AV ROBHEZAZELHEERFMREREITN 2em*TH
BIERS hofoN, EDLEOWRMEHEZ 120mmHg L L7235 & .

760mmHg=1kgf/cm?* THHI NS, 120mmHg=0.158kgf/cm*THY | I
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EimbAA ML 316gtE HINT,

EHET AN
| 1E LY, BUUA%ILEFESIT. AT EHERIORE DR
RIB 1AL EOENHAENTENTZ, ZOZEND, 5 4 E D% 3LE A

DEEFZTHA AMVI Z25NT 4 BMERBLS WA, ROCI/NEOHRETD

LA RO VRZE 1, B EG A O/ ROEEAKEL AR

=N

WM DOIIEFTHILEND, INE XA AHABEG A OREFRIC, LY
BWARBIINDE&LE BN
F7- . & BE LG BT L EE # B8 IR U TR LEE A5 BB IR B TR W R 23
257, % HLEE A s IS L CRTELERE A BRI SR WIS R ol (28
BEH 3 FH.11%), 2L DFNITI VT, LB M KD, ATFLE G A O fE
RICATMRIVE DB N, 8 3 BIZBWT, ATALEBG R OH | 57
& AMV2 SEIRA DR AL T TOBIEGIBAH o722, T DE G, /O i
EEBETAILIIAR TR Tho A, FARICAT LI IR K VA HE
HbHoHEEZ LN,
¥, H 2 @IV T, 3 EICRITD AMV2 25 TNT 3 O EIX, AMVI
BT 4 KR PN LICEE THE LI RBEZ T, EROLRBER
ERVWTHERBEORSZEHF LN, FAEDFEICBWT, AMV2 2bTNT 3 13,

AMV1 25 TNC 4 KV B BICWIEB D ole, S E, TYINAATER E
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COTEFEHRLE, TRbLEETRAORSERF LS, HEEH LS
2HEA EEITEREO RICHATAILOIC AR THBRLZE S, &
DR ERENRELDLE 25N T2, Kunzelman [XEhOER OB EAEZ R EL
TEY. 2 CORERZOH T AMV] BLO4IZF % 5 strut chordae 2A/RHBK
< 1.15mm*%& R L, AMV2I LT 3 (248 & 45 primary marginal chordae @
0.45mm?*% K E BBl o TWAZEHEL P &z, Sedransk {I7 ZDREFRIC
SUNT basal chordae EE 8 L. marginal chordae 1 68% 72 W\ B8 ThH D
SEAEL Y,

LLns, ABRECAMAMbLALRE LGS AMVIZRLTNT4 XD,
AMV2 25 TNZ 3 BB LS WEE X528, strut chordae, 720 H AMVI1 72
SN 4 28, BbLARBNMbAETIEMENS N 430140 = DET strut
chordae Wb RWHER THY, IRAETHHER BN E TIHBEDB L WDHIC,
BHTOAMNRRKENEE 25NT (Fig.69.) , LOLRNBH, FF 1L, strut
chordae MK, MWENTE NI LT, WM DDA T DI TR,
strut chordae ZHIBF L= LERICB W TR Z A LR HOBEBENRELL
LE B Vi, SRR T, B E AR CHDERME S A LN L
FAIERZLT, DFOFREERE DD TIRRWNEE XD,

LA LA NS5 . Kunzelman 6D Ay Ea—F—- T VER W #5RIZ
HTABFMOB BBV, LA BIMb> TWDALE L strut chordae

DFEWMTHLIFETEHAN, EEE THILRICEHLTE 2L, AMVI
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BERU 4 OfE EBIZHEL AMV2 BEO3 OffF FEBIC, LVHE VAT
MboTWAHILEREL TN ¥, ZOFT, KEE 3 SR\ T, EH M
RUTZEE T = AV MIEDFEMICB W THLRBEORENE SN TS,

TR H AMVIL R6TNZ 4 13, ERL IR HEEE LA TOA TR
ROBWVWELTH, D ICMADNIEB R, EHHELZH R THAMEMEDH
LHER THDOW DR R LIZA G20 &1 W2 R4 20 BB L
TE AL AMV2 2L TN 3 IR BAMBMDY | EHIZINHITHIN =D
MEL, MHORELRIbDOER b,

o S ENER Lo BT — AV MIBEEOLARLT . HiED
FLOLEENTEmICBITIEELAWMICKH L TEERELKEZRL, 2Ol
FRREREEICID, FRPVBELFLOOOEBENRENDZLE, ZLT
A EICIEERECEENEMTIIEE, WIFhb, IVERE~0AHEE
MMAZBDERERY, IS, BHLBEHAICBWCERWVFEEZHE/NELSD
SIEHERIER A ICER R IEERIC AMV3 OB ENEITTTHILE
ERThL0LEEbNT,

T R AHICBO T AMAOEBEIL. K 2cm® THAZLIVREN, ELE
DI HEH E% 120mmHg L7354 | 760mmHg=1kgf/cm? TH B &b,
120mmHg=0.158kgf/cm?* THY | F REMEITH DB 1L 3l6gtEHEINT, &
HIZE 1 EiRD, BALEM I LELESGOMATEEEZ L adeb, 1.4 5L

RELIEZHEBICBWTH, BIRESEOEE N 316.0g THADT, 1 DO HEE
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BHi=v . A FLEEH Al o WX THAMIT 131.4g. & FLEE 5 Al DR ST %
THAMIT184.4g THY  BMETHEHAN, 1 MU0 E 1008 &
Lic &, 1 2 M TiEEn £ 13.1kg & 18.4kg\ 1 ¢ ] Tl £ E 4 788.2kg
L 1106.5kg. 1 B TIXZhFH 18.9tL 26.6t. 1 » A TIXENEH 567.5t &
796.7t, HIZ 1 B TIEENE I 207141.7t £ 290795.1t 720, KEREMN4E
LoBEEEINTe, ZNIZEY, —EHZVORE TR REREZIRDLNA
WHDD | FERITKY, %?LF‘E%@H@?@)JD@@L%U&% EERRELTY
HbD LB iz (Table 18.),

F . AEMROBEEBAEEICHFTHIIELEN RINTZN, ZOHE, K
BMRTEHARICIVANAEAEN BIVWTEERICLHRVEAEPZE»ZELE
IRFo5bDEE b, LALREE, BEFHAERNSEDZ. DR RICELEE
Do, RERIZITD 220, B FEHBERLHEMOELELHLINPLLARVD IR/
BEMNRER . BEROBMBE, REBEOKSLROCICRERBZOARE, TLTH
I—ODEBERERELT, /MR RIZEXTHLZOLHAELE 2N,

FI ERTIE B RBEBRAZ NEINDHR W, 2, KR &L UNHE R R
BEWVWLEB T, #ROBIMES BEEPI/PINH RN, B BB
BEWEDIZ, BERECEIIBHL KN THREOEINEL BENK
SVHIRPBERICBHL.EETHILT. BELEHFLHET BT
BRVPEPOAHTAMAEFIZALIICHEBHAEL B, # 2R

WEVARNENARREERHALDOEEZONEZN ., A EIIIBS LTV
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VY,

UE ABEIV BROBBEREOEL AHEHNL2ERICEERTH0
LB b,

T b AMV2 25 TNT 3 IZET E BB /NSWeD T E AL, R
CBIAEEDE SNLOEENE WD, B U HEA2HI B35 4250

B TIZAMVI 25 N2 4 &0, BWAR BN EBLE L, £ 4

BEH I DORER THD AMVI 25N 4 13, B ABEGRI ORI AREENIREN
o3 e HBEHAIVBBWNAERHAIMDY, SN0 MEFREN LK

WEhEfich, BRELTHRBIZEDNAE L TWD R RE M AR B ST,
INICED. FE2BIZBWNWT, ALBRROLERE N ILIEAR O HE 5
STZEX BABEGFRUOMAEENE, DRV ATRR XY ERES
PHETIC, EAVELKRLBEbN, F. 28, F3ERLVIAE
ENPD, AZADMRIZBWT, FHROFEE LR, FLBEOLENDHDRE R
AMV2R2bTNZ3 THY, ThOIZH TR BRELLT. AMOERERLUIZ
FREEDIEIDND, AMV2 OB BIZIIFAIELT 2 FOANTERZ,
AMV3 OFBICITFAIEL T3 ROANTEREZEE TOILERHILOLEA

DT,
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e EFLICBITIBRREMBEOBRITOVTORG
EI1E B

B 3EOMENDL. MR EFICBWT, AMV2 25N 3 BMEELEL, &
TR DR E L72oTWDZ LR 4y 30 FIH O MR T § 5 5K B 2T ICR
WCEEOXNRERDBERIL, INOOMER THLFAREMER RV,

B2 BEEZBWT, Loa—2ANAILT, AMVL 2bTNT 4 DA I
REZHEL. BREFRETVICH L V=T Ty EERIEAL, — K
DODN—T LICHEEHEEENICELZFE 2 DRSOV —T2HEHFHL TRIZLT,
BREOBEIIFTIE Tho7od, AMVL 26N 4 OFLFE R g oL — 7%
BETHHETHOTZDIT. TNODOEF REIELIERIEE 2O, MR
JEF~DIZRITEEELE 2 b1,

F-.E 5 BID, ZILEGFO WX T HOXEEEBOZE, BREDOKER

DAY A2 RBERVERLIIET, MAEGMEEALBEZ MO
BRICBOWT, HRBIZENPECTWVDA BENRBRENTL, ZOZEEFF 1

BIZBW T AMVI 26N 4 DA BEREOHEIEA LB ELLD
. BESh, TRLOLABNREREIHEETRE THLLDOD, MR
ER DI A DBERICID RARBECHBLEEBERORSZHE T
HIENBOTHE THAHI LT, BH BB TED,

FITEEILAMV2 225NT 3 A DREROAN L LIZEE T, IEF

RIZBWTH, ME— B EFRETHo2m AMVL 25N 4 OERE ., AMV2
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RO 3 OEBRRREOBIZE LDV NEE T2, F2. TDHBE . H 4
BILBWT, ENENE —OIBEMHICE B EFFOBER, T42bL AMV2
DOFEIFEITIT AMVIL 23, AMV3 DFEIEITIE AMV4 238 L TWHZEBRENT,

AMV1 BZBONZ 4 13 MRIEFIIZB W CIE, ERoBEHICEY, F 1 2B
WTHERALIEREEZAVWTHETAZLIIAAIRETHY, £, L LR
KEBWT HEHCES IS ERMONICRIENERE A CThol, AIRK
R EFTAHLUUAMEL, 3D (ma—22BUNE MRI REDIHSREBER VT, EH
BALTHHFERERZEZONDD, LU, AMVIROEWNZ 42 ER T22 L1
FFWCELSTHY, EERHICEMAIRE THHAD ., ThbDERZ AWV
AZFREFLRNBDERDbND,

FIT EHIL MR RIZBITDH 727 EEL T, EH RIZBWTHE—

FEETHoTo, AMV]1 ZRETNT 4 DERE %, £HEh AMV2 2L TNT 3
DEBELLTERATREINENEBRITTHILELT,

L2, L% OIBEZRAVAILE, FRTICFOL—TF2ER TS
TLIZEoT, FINRMEZER CELLTHIRRKRDOERNNOHENSGZLZRLT
W3, |

ZITC N—T T 0=y 7ERIGAL L AKDONV =T LB EEAONV—-T%
B T2DTIERL H A BEORBHIOBONIZER RTORRELELEL
FTOEL2 DRSOV —TFDH% ePTFER TIER - HEM L TRE, BRBEN

DEEIZIE, AMVI 225N 4 ZFELL T, EREN AMV2 225TNZ 3 1ZXFL
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T UEBEREIONV—TEERL EETDEV STV —T T =y I REE
R L7 (Fig.70.), THICEY B2 EONL—TF T /oy 7B LR R EICFIN
B AZEMRIE., S0, A REICHHISHRETHID, TVEHRFIE
LirpnlBbni,

MERBFEMICBTD, EHEBEREOF/ZLLUIK LB IONDIN, T
NIt AR BIVELCEMA~ARR L REELERNIZELLATLIL
EBEIET B, LIz o T AMV2 2B NE 3 %, ENE A AMVL 26 TNZ 4 D
EERVIETNUTREMBTIZLICLSs T RREBIELENICED
A ELIZHRREROIEE - LT T, E® THREHMEDOHH 5
BEPEBEETIETREINDZIEND, TR RDRBBELNDEH EINI

FIT A ELAMV2 TN 3 OFEMEICH LT, ZhEH AMVI 26T
4 ZHREBLLEGBA . ECOREETOEMIIEI T, BREOMIZT+TES

HERF TELONERATHREMT, LTEMELL,

FoHT RBEHEIRLOICGIE
BIE  DBEAR

A RFEEYERE Y —JOMAL, — R ERE, HEM X %
. DEMKRE (cardiofax V ECG-9922, B AR BHR R &) 2oL =
o —# 2 (Cardio&Vasculer Ultrasound System Vivid 7 Dimension, GE £&77]

AT ANV AT LR EH  Fig. 1D ICBWTEENRBOONR2WER A E
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HE—J VR IBEDLBEAZERLE,
AEHEKRITIHEARZCBONTERACEINZLOTHY, EBFKT

%, mFE L

Ho2H MBI

EBVRTHOBERRIEEUISNAEZ— L FRTL (VLI RFLO,
HZERKNSH) SR8 R EE . KCI(K.C.L.®E IR 15%, A
EEA ) TREELZTV, LBIEARLLTRBIZH L,

TNENAERL 25N EL, ELEZURLT, BIEFBLVF i
HPRGFICBETELINMEBEL, REREREZFEZL T, ELERNICTA
RAMEAWTKEKEZEAL, WHTANEML, FHRBPECRNILEH
Rl BT K Z1T o7 (Fig.23.),

HAEIL, AMV1 26 TNZ AMV4 ORESZZER L, AMV2 2HbTNZ 31X L.,
ENENAMVI 2O 4 LRIE D WEENU EEWA L L -7 2R
L. tdonr—7 7=/ BEEZRAWVWC, BRBECHIETHREMRIE
770

EELTRBINV—TRELTI.E 4 BIZBWT,AMV2 OAEMERE
T, EE CHEE R B 12.06mm, F#E KEEIL 12.00mm THoTZIEND,
R/ANEEHEDOESICHYE 5 6mm &L, 2T, B4 HICBITERE

DEHEEG, B REED AMV1 OF 35%E .. P KREED AMV1 OF9 37%
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T L {8 0 IR IR B RBE D A5%TEL, B i R BE D AMVA OF 50%E . i REED
AMV4 D 41%18, 72 TNZE 18 70 5 B R BE DK 5TRRUICHE ¥ 5, EbIT,
A TIE AMV2 R6TNZ 3 OREBREZHE THILITH KRV,

AMV1 Z2BTNZ 4 BEDIOIRREETHLRIE TEALIIZ, 6mm 225 1lmm T

18mm ¥£T. 4 3-5 KTOIERKL, ¥ L7, (Fig.70., FMIXE 7 I

au

) o
N—T DREFERNL L, AMV2 225 TNT 3 OFLEE 5 AR IR ITFT VN, I S Al
1. AMV2 2B TC 3 DT EZ LT,

W OF EIT BT AMIL - THER L,

E3H AR (Table 19.)

A 1B W CHETILEE A AT AMV2 OF R4 35 BB IC AMVL O 37%
WETON—T% FERICH LG RITIE AMV3 OFf 52435 FBIZ AMV4 D
) 36%BMETON—TEFEE LTERHRITBOONRNoT,

AR 2 TIEAMV2 25 TNT 3 DR RAAEFEIC, ThEH AMVL OF 13%
BRI ONAMVE DR 249 DN — T EEEG LT2EZA DT HRIFHAE DL
Ni=bOO, FRELEOFESBEITA KL TV, IRWT, AMV2 RLTNZ
F AT EEIZFNE N AMVI DK 30%E B LN AMV4 O 31% B DL —F

BREELIZEZA FRATOEEWITHIBESELTVDLOD, ATEX

UASSULRWiEE 2GS
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EAZTIE. AMV2 2L TNT 3 DF RAFEHIZ, TNEILAMVI 25 TN 4
DR 30%BDN =T ZEELTLIA ZEOHERMPBOLINT, £Z T,
AMV2 BELTU AMV3 DF RAFTEFIZENEIN AMVI RO 4 DER R D
K200 MDON—T R E LILZA D EDOHRIIBDLNTZLOD | F L H

TOEEEHIET T ZITEEH LTV,

HAE R

SEIOKRETIE, EFLIEBWVWT, AMV2 26T 3 &, FhEh AMVI
BRHUNT 4 O 30RHDORSICEMLIHE R, BEEICA—BBEL, BHA
EUBLIENL T,

LWL RG, B TAMI, 2R EBRMERLICKRE., TRbbLILRA I
BILFROEEERIBOTHY, WHEH TOROHEZER TOLO TR
Y,

ELENBMBIAIZLF, WEHGBANFICBE TI2ZLL2EKRL, £z,
FREREOILREELDFEEDHY . ZOWT b B AR E B 77 800 I
PERERLDAFE O XOICIRIE LD iR OB RO 5 D IO FHLERf O K AL
ZAEU, R EEITHREERDD,

FOED, FRTAMIMA HEOARRFTR., TR0, + 5 2#ESE
BRONCHOBERERE REeRfFMbyELEDbAL,

AE.ATOLETHEEMITRDOONRN-oTHEREIX, AMV2 BT
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12 3R LT, AMVI 226 TNZ 4 @ 20%EZ W U7 B & THY ., 30% TIiL., ¥t
MNEBDHHIIZ, 30%WMLEDT LT, FHE TOLE TIEHDHH, AMV2 2L T
3. FNEFNAMVI R4 D 1.2 5 RECABEMRERELZHE ST
EMBE X, AKDEIDOR 60hDEIFEFTEHMINTCILEEKR T5H, £z,
MR RTiZ, EIERAANBE -HELCVAAEMELHY, EHELIBX5
B RICHLHINSD BVITIHE S O R B AR M FE &0 £ .0 E
BABTREMABBTHHSE, Wbwd, I #8757 & B (Systolic
anterior motion, SAM)Z#& L, KEAR# T OB Ry 2 L3RI, F7ziZ MR
RAELSEIAREMRSHEEE bR ™Y,

SEORRELD, AMV2 225N 3 123 LT, AMVL 2B TNT 4 ZFREEIT,
FNENRK 200EDOEMELBEI. EREBRELZRETHILES/LETDH

HEFEZBIIZ,
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wWIE BE MR RICBITBRRFENF OB
w1g HAY

FABERDONE 6 IR LIEEIIT, FHIZ, AMV2 25 TNT 3 D @
REDEIELLT, ENENAMVI O WVIZADOERELZFER T80T,

ZZ T AMVL 22bWNT 4 OFERMED, ZhE AMV2 Z2bWNZ 3 DEHE
BREOHEBLLTHEDIPEPEZBRFTH5EHNT. BAREELIZMR Rz H
WT, ERICERFRMZITV., BTl

T BBEREEMELTUI.E 6 BELRAK . NV—T T2y I BEZHNT
1T o7,

FEAETEH U EOEBBHIIMA, B 3 ETHRFLL, Loa—2H WV
WIRERAL OHERIEOREZ, ERTICBIIFR LB TLILICE TR

L7,

FoE MR RACBIIBRFRWNORE
F1E EBRMBIRLVCTE
1. #REX

HEKR 4 IFEARFHWEE X —LIOMA LT 8 sl O, FEIX
13.2kg DE—Z N REA W, BIZLAL2EREIBBEITR2VEOO, £ R0
R E R IR A L LT Levine 4y S8 I/ VIO UL #E #1 30 JE MEFE F ABEER S Tz,

DT — 2 Gk MR(Fig.73.) LE L E ORI BDLNIA (LA/AO;

84



1.21, IE#;0.83-1.13*") | X MR E CIILOIEKRIZBDONRN -T2 (CTR;
62.8%, VHS;10.3 HE1K),

DEXNBRETIE. BEERTFET R FOEENRBOLNIDATHoT-
(CV6LL;4.5mV, CV6LU;4.4mV, IE% ;3.0mV LLF ),

UL E2ss ., AREEF % ISACHC 403, class [ a @ MR ¥ L7,

BB MHMAR 49T A REIVERZEESOEAREZE TERL,

2. W—7DOERK (Fig.70.)

lmm B CEEORR% 6mm—18mm O —7 (R XD ILE 6 FHiTH
UClz) Z2ER LT,
ZEESOL—T%, FNEN 3-5 RIER - EMHL TR, T O H I
2770

N—FDVERIZIE CV-6 @ ePTFE sk 2 H o, /XRARER LIz —T
DEIZEDLE . COESIZEDET 2 KAORNALVFEEEL, SHIZEE
LI=ARALYFITR L, ePTFE sk 2H X021 6 BIfEE LI, #2001 B HIX

ABFEREZIT . 2EBUBRECEE O CTHEMBER L,

3. RBG&
e, &2 CESNWTLHTa—ZAWT, FRBMLERAL, MEL

TWOEREZF AL,
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KWT, A RBRICIIERFEMNEEM L=, FAERIERSTICH
DL, 8 2 BICELTITo 71,

B2 . NS R ERAL DK} E 21T o723, Thid, e ERERIC, B 18 7
2, FEEBIVER ., TRbbELER~ZEELTWDHENL 2 & i # AL &
L ° . ZOERLITAT S O R AR R U7k R L i Uiz (Fig.71.) . &7z,

WHTFANHEETERMLE, ERTFAMNIEEIT—FT NV (FT7—F®, 1

il

EHRAEH) %, 50ml VUV DICERL, ik HEREZNTLTELERNK
BALI-OL, ABEABEKEAVWCELEZ RIS, MERLEERESED
LIV T ol INOOFEICIVRIELMERER L IFETOLTa—IT
JOVBBLTVWALHEELLBRLEZLEL, boa—0F AELZREIL,

FD% . fB%k % AMVI, AMV2, AMV3 7225 TN AMVA (28T TESESIL,
iR E I P AT UL AR OER (Fig.2l) # AV TEREREZEN
LIz, 0% BEURESOLV—TEERL. BRBENZIT o1,

FEUDIZ 2 2OF LYy bEAWT, KEY R ADE THLEMG 23k &
IO BT Z D ePTFE R EZEL, WHAOE R LN —TEZHABLIZHE

WAL, WHEGICE ELE (Fig.72.), TOHB AV —T % O L FE @ CTHEE

A

FT5E912. ePTFE R 2 A WVWTHELEZBREOMEWICES L., KT Ab
RO FERE kg hiE, sl ez,
B LEGICRBITARE WM. MELZEROEEIEL,

ERKE TS, BABRIOOBEDIL. 5B 2 BICE SV TERLI
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o AR D CNCFEAE

frAi oL Ta—IZKD AMV2 RETNZ 3 DOHDFE BB OLIL, FIZ
AMV2 2D N B EZ SN T (LU, AMV2>AM\/3 ERFL) o

B OLEER TFTORRICBWTIE, AMVS’ £ 5 5 O 5 5L 23 £ D FE HJll ~
BBHLTEY, SEHFERTAMILY AMVI N0 HF FE AR OO
(Table 20.),

Il EESNT AMVL, 2,3, 20 TNE 4 OERRITENE N, 11lnm,
14mm. 14mm 725N 11lmm THo 7z, AMV3 OfE R A 14mm, AMV4 O i
FHEMN llmm ThHhozDIeMnb, 11—14mm O 4 KONV —T 2% JLEH
AMV3 a5 I E E LTz,

FO% BKEWL—T 2R RO AMV [ ETICHES LT, BERLLT,
12mm DA —7 1 K&EFIRO AMV3 ICE E L7 ZAM L 23 lk sz,

RNT—BEZLELETOL—72BVBRE, 2mm DA —7%2 24K %3

’U

BEA ORI ERICE E L, #i R D AMV3 25N AMV3 {4 35 B 1T ICE E L

FLZ A BTRD 2 RO —TREESNIZEA DM ALHE R ABDLNT,

FOI AMV3 (FIEEIZEE LIV —TE#H L THERT AT 7L S,
VR NBDOLNEoT=IENnD, BRELIEAMVI 2B LT BREFERT L

L7= (Table 21.),

OB OERE. Doa—RE TR+ S ICLEBIERL TP

D, WA DB (Table 22.),
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BRI REFRILZEZA AMVL, 2, 3 25N 4 FEFNEF N 1lmm,
11mm. 14mm 725 NZ 12mm THo 7z,

HER 4 IZBWTE, Dxa— iR AT REFZE &I — B Lo 7ehs,
3 ENLHERENZEIT, AMVL Z25TNE 4 Tid7ed, AMV3’ 233 it DR
K &7 o Tz, AMV2 236 ER T TIRER BB OONRD 27T EIE, LT
a—TOFMBFRERLVIIVIT.  BEDHR THLHE . EHR T TORF
MRRETHLFEE R WbDER b,

F7- AMV3’ OB FTIC 12mm O —T7% 1 KEE LA, FHRT AT+
SICHELTOALOEE bR, BEZO.LT=a— T MR O E TR
DHENIRoT,

FREAZERLRP T AMV2 BREELE XLNEZR, S E., FH OB
7R SRR EAEESERIENH K oTefodil, EOEALHH
FENECTOEE EREICHER THZLITHERNoT,

LS, BALEGPOOE R ThofcbThIX ERALILV—T DR
X, EEOAMV4AOREZE (12mm) EER Tho7olehb, LVESTIHIL
Glibﬁﬁﬁé03%@172%‘[3&%?&%@&L’C’F%%ﬁééﬂ‘él&?ﬁﬂﬁ‘é'@ébo?‘:&%%
26, BE R L ERbDEE b,

e N—T% 2 RBELEEOWIE., FREELHPELCLILICER
FHREEDNER, SRR SHICHEMEED0, WIE 1 ROHTEE

THILILL-THEMELE DI
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w3 HRARSCBIRRERIFOKRS
F1E HW

E1IHORENS. AMVALRAFORITEHHEREZL L TAHZEIEIARFRET
HAHFRREN R INT, T THENL, EFERELL T, AMVL IhEbHIC
EHHETHLEMEDLHLINENE, BERICBEARAFBEELL MR RICHEERFEN

EEMETHILICE>THREFT L,

FolH ERMEIROCIIFE

HER 5 IR ARFZEDEEREZ—IVRALZ 9 BB OEOY —7
VTR EL 12.0kg THY, FITLD AR L2OHEITRVLOD, ER/IDRE %
BoR AL LT, G 1 0 R HETE 28, Levine 0 I/ VITHRE B S L7z,

DrTa— A TlE MR(Fig.74.) L E LB OILE IR OO (LA/AO;
1.19, FE % ;0.83-1.13°Y),

X @BAE TIIOIE R (VHS;11.1 #f&, CTR;65.4%) B3R HLNIZ,

DERBRETIIEF IR DONENT,

LL e A JE | % ISACHC 4335, class I b LI BF LTz,

KB FiE, ERAMEH OO ABR IR R 4 ZIETT,

HIHE RO R

R Do —Tld. AMV3 OB EHET L, EE TICBWTH RO KR
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e STz (Table 20.),

AR OREZFROE, RERIITHEATHLIN, LEERICEV+ 2 7205%
BESNEDoT2Zen b, RIHORE B NE AMVI ORI E K EET
ol AMV2, 3Z2bTNZ4 DR EIZENEN 14mm, 15mm 26 THNZ 14mm
Tholz,

EH T COBETIE AMV3 O FHOFRBELER~BRBL TN
ZEMB AMVA OBEREO 1dmm ZEEEIZL T, Imm TOWKR, ML,
14mm, 13mm 725 TNE 12mm DFF 3 RO/ —7 %% FLEH DO AMV3 46 5
([Z [ & L7z (Table 21.),

13mm DA —7ZEIR DO AMV3 O FEICEEL, HiRTANEIToTc el
AW IR DN 0T, i LDTa—IZBW TS, FREBEBEAD LT
7z (Table 22.),

RER KT BCHREIZERLLEDS, BABRNLOHENEZ . LEMTZ
RILET LT,

HREOW T ANTIE, BTAR DO AMV3 fHEF AL THRFHARB DL

l~

N, FRRA OB EITHEATL T, £2, AMVIL, 2, 3725 TNT
DEFRELFBEHPLZLIA, TAEN 9.7mm, 12.4mm, 20.9mm &5 THZ
16.3mm CTHole,

HER K 5 BT, hTa—tER T TOFEMIT—HLTEY, LTa—

XY, EENCH R LA E THIEBFRE TH T,
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o, A EIOEF T, MFLERER 5%, RERIIRETHLH. LFHS
BEICIHEL, T ORETREONT  FRBOEHZBELARAETH
27,

R B RN ISRV D AMV3 {15 #IZ 13mm L — T % E LT
AR, iR — TR B R LT,

o, HBRBEOHHLZLB TEIBEORE AR DOONILLDD, R
TIFEESLTRY. HHIT+ 22T TndbntE b,

AEEA L 13mm OL—7 1% ZREDO AMV4 28 16.3mm ThH-o7zZens
5B 6EICBWVWTEENRED, INMERE THDHK 209 ThHho7z, L ED
DD AMV BB LB A AMV4 OERE O 20%E DL — 7 %%
RETBHZLITEY MR 2EHE TR RERHLILOEE DA, KEF T
BHOONTHEROERIZ. BELEZALRIRORFHR D LNILIZER

THRLDEE DT,

Al HRK 6 BB FERIFOR
BIE BM

INETORMBENS. AMV2 25N 3 MERELIZHE . AMVL Z2bTNE
REELLT.EEDN, HWITEIVER. FIC 209 ETEMETILELDD
ERRBINT,

LLesss, 2 Bl oA TIREEMITH#EL R R 3 ZHVWTHEERN T2
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NP2l DY

o EBHMBRLWITHIE

HEH R 6 IRARFEHER LY —J0BA L 1l BlOBEOE—
VTR E D 10.8kg THY, FFITDL A EOEBEILIRWDS | AL 5 #8 & B 54
A EUT, UK B W R HE B 25, Levine 0 I/ VITH RS,

LDTa—fBE ETE MR EELEDIEENREOLNT (LA/AO;L1.23, E
#.0.83-1.13°)b 0D X BBRE T LOILEKEIR OO o7 (VHS;
10.1 #Ef& . CTR;65.0%)

L b, RIEHI A, ISACHC 4348, class I a @ MR LB L7z,

MR LA DB BT O o T,

EBRGFIE, ERME FEAMSSEIHEAR 4 IZRT,

FI3H A RDONCFEA

MR L ma— Tk, AMV3>2 LHETL, ER TICBWTHRER ORER P
BTz (Table 20.),

WHICHEIE L AMVL, 2.3 25N 4 OBERERIZ. ThAL 12.5mm,
13.0mm, 18.0mm 725 TNZ 14.0mm THoTz,

BATEBO AMVS AT D, BTRO AMV3 BLT AMV4 fTEF O 2

EFTIC 14mm O — 72 EETHI LI Lo T, W TAMIEY, HF R AITIE
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W4 L7z (Table 21.),

EHIC, ATFLEE MM O AMVIESRENOHETR D AMV2’ 38 &Ik LT,
1lmm QN —TZEETHIEIZEY, HRTAMIEVHEFRBHERLIZTD,
EER5E T L7z (Table 22.),

WHAETLEMN, 3 BE%., HRBERLEBEOE(ADILDRUIILES
— e FRIT A (VLR F AR, B EK A M) TREEHE . KCI
(K.C.L.® & {EKE 15%, A ABMEBEHEASH) CRERET o/, KD X
BATIEMATE L, DIERPAHLNIZ(VHS:10.1 225 11.3[#F#% 18
B,

Fio, Lo a— FTOWK O BIXALNRD -T2 (Fig.75.),

HREOF R TERBROIL KRB AHLIL, BT ANTIEAM R EE R OE
B EENPOHE PR DL,

HREEIZBITS AMVIL, 2.3 25N 4 OBRIEEIZTEIL 14.2mm,
16.3mm, 15.9mm 725 ONZ 13.5mm TH-7z,

AEORE TR, oLz a—ER T TOFRRO—EM»D, LHxa—
DF BRI,

- WP ORBREOERELHREOERENRL>THIETZD K
N B COERAEREOAERCSCEE THHEEbNIZN, SHIZH
D OBRBREERILICES T HOLFOFHAEENOEIZIB L TNCHOLE

bhi,
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R K 6 Tl D AMV3 BEO AMV4 [ EFRIZEZF LTIV —T RIE
l4mm THY, AMV4 LIZIEEE ThoD, BB E LB R ER-T-, TH
LR K 4 LRABOBRTHY. IVELEAICHELLALIENLETH
AZLERETHEDOEE b,

BIAR D AMV2 fFEFHICkEE L —713 1lmm T, EED AMVI DR S
(14.2mm) O 23% Th o7z, 4 H ., fH%ZOLEEICEWT, R ENZ L,
WTINOEM DS EFHNEC TODINEER TERMoTR | BALBEHOMRE

REBEZDHE BLIELESTHIbOLTEEINT,

oM HMRR T ICBUIRZEFRMFOBKN
F1HE B

THETORBENS, AMV3 BEEBLTWDEE, AMV4 OERENLEL
EETALEERLILDEEDbN, TZTAEIL. H 6 EIZBW T, IE
ERLDBCIIEBORELE ZLND, AMVL 22BN 4 @ 20% B C7e R &%,
FNENAMV2 A5 NC 3 OEBBERFLLTHAL, ZERICMRZE K%
ELERICH LR RZBERFE2EMTHILICI-o T HEELLTHEIE .

ERRET LT,

HoH EBRMBRLOICHIE

Bt R 7T IR E R —IVIMA LI TR OEOE -7
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TEEIL 9.0kg THY, FITOLDAREOHMBEIT WL DD | 2 8]0 R % &% 58
A LU T, IUHE B HEE AY, Levine 0 BN/ VITHE BRR& iz,

DITa—RE TIEMRBPEDONZNE LEOIERIIB DN oT,

X MgAETIE, DIEXREIRDLNRM o7 (VHS;10.5 HEfE . CTR;
56.6%) o

LCEXBRECTE. WHEBFZETIE R HoEE R HLN7z (CVELL;
3.6mV., IE & ;3.0mV ELTF 29),

LI Eb, ARE B % ISACHC 47 #8. class I a @ MR &¥| L7z,

MR LA DI BITFE H LN o7,

EBRGE, ERME, HEABRIIHRR 4 IDEC,

BL, V—70ORIX, 6mm 25 lmm & OEH THL2D  AMV1 25T

4 DEBRED I TEHEINT-ESEZNUB I AL, BIRL,

F/IHE  HE DI FE

WRTLD=a—TiE, AMV2>3 LHIF L7, SLER TIRBVTHRED
ALAE A3 & BTz (Table 20.),

WHICEl EE N AMVL, 2,3, 26TNZ 4 OREZRREITNLTI 1lmm,
15mm. 13mm 725 ONT 12.5mm Thoto, M T AT AMV2 bR I35 it 23
BOLNT,

BN D AMV3 R AEE 5. BTR O AMVS’ £ E#  AMV3 535 8, 72



HTNZ AMV3 £ 35 B8 & AMV4 B HEDOR @ 3 @ATICx LT, AMV4 @ 20%
WTHD10mm /b —7 %A L, BTILIE T O AMV2 215 5B /T4 D AMV2
it FEIZKT L, AMVL OF 209 TH5 Imm L —7"% | KEEL., HHRT A
FafTolebZA R BB OON N0l MM K T L L7 (Table
21,22.),

WMHBRAFL BBILZ. . BELTa—RE, W XBRBEZITo/,

SEIOMETIE WaATOLTa—tER T TORRAR—FKLEZNLL, L=
a—0H AESERINE,

EAREOEBRTIEIBRBFEMEL T AMV2 260NZ 3 OHFFTICENRE
W AMVL 25 TNC 4 DEREOKR 20BOEEONL—TE%EE LR, Th
CEOHRITHEEL P OLza—mETHL MR O®ENB OO

WE% ., DETIIHEEL Doa—ETOHFRENSKBICHFEINT,

WE 5,7 A TXBRBE LFIERERBIEIBRDONRP o, hoa—
EoWEIIZEASFER SN2 o 7 (Fig.76.) .

TOWREBEIZ.REOEEB+HICELEMIELLAENDILIZLD,
REWICHAEEL, B L-EE B IR IWEFILEL, FTEICE
AIZEAL A mEL THERELIER RLE DN,

e BALBEGMON—TOKE 3 RICLI2ZEIiITED, #FBE L TE
Tl Rl ALER MO T HXELEIBBARENTZDIZ, VLD

N—TrVBELLEFEREE DN
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N—T DREGER T DBE DB EM B ThHoTe itk 5 » A DRFERTY
FELTNDIENDb ZRICHERATREEDN, S%LRBEBRL. £

EHTOATHREOREZRNTHLERDELOLEDNS,

wmefi WMRRBICBIIRRBERIFORE
BIEH HHAY

ASEIOERTHE, R 7TIZBVWT,AMVI LN 4 D 20% B LR S
. FNENAMV2RONC3DEBRRR L TERMATHILICED, IEFIC
BEREENELRIENb, BREELL MR RIZHL, RAHOFEHT

HRFRENEZERL. BRAEOFTELER L

B2 EBRMBRLUIFHIE

HRK S IIMARFTYEER LY —IOVM AL 6 RimOHEDOLT —7 v
T EIL 11.45kg THY, BITLREOEMBETZZRVHOD, ER/ILRE 2K
SRR L LT, U HE 1 B 23, Levine A3 BRI/ VITRESLTZ,

LIa—RETIEMR EEDLEDILERR LN (LA/AO;1.16, IEH ;
0.83-1.13%%),

X @pE, DERBE CRREREF IR HONLI 272 (VHS;10.3
£, CTR;64.9%),

PL E#ss . ASEE % ISACHC 4348, class I a ® MR &¥[Er L7, MR LLSH
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DR BIZBO NIRRT,
EER . ERME EASRIIHRR 4 ELE,
Fio, IO REBIOME X BRELEMLE,

N—TOEFIT, HH KR 7L,

HIE A RDONIFEE

ffEaT L= — Tk, AMV2>3 LH[BT L ER T IRV T [F Bk DR 23
Bonic, Hio, AMV2’ DR BB DL (Table 21.),

e I L7 AMVL, 2.3 2HNT 4 OREREIL. EAEH 9mm,
11.5mm, 14mm 725TNE 1lmm ThHoTo, BRI D AMV3 BIRE S, Bl
220 AMV3’ £ 35 58 AMV3 £+ E # . 25 TNS AMV 3T & B & AMV4 {55 #§
DD 3 BWETIZHT L, AMV4 O E DM 209K THD Imm DL—T %k
HL.BTAEG O AMV2 BHEEHE, BTR O AMV2’ FEE, 26 TN
AMV2 33D 2 EETIZKT L. AMV1 O X0 20%8 THh2D Tmm V—T%
HEEL. HHETFANTHERBBOON D72l blF e T L
(Table 21,22.),

AR OBRBIZBNTH, FETOLTa—LER T CTORRADO—ENDL, L
To—0F AESHERINE, AMV2 FEIRICBITSEFAZ - F—VERD
BT, WREL LT AM2 IRV EShzb LB b ais, iR OB KX

AMV3 BAE E THHTREENE 25N, BB L =2 — [k ThE R I & 05
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R RARVE A TH, BEICRERETY AT F—UBhiiE, 2R
AEBTHIHLERDDEE DN,

HE R 8 TIX. BIE ERERIZ AMV2 BEI TV AMVSE OB FTIZENE L AMV1
BLO AMV4 OEREOK 20O N THREAHEE L, iifFlLxza—(C
BT MR ORIBREEN AL,

WHNPLOLHEFITERL IHZ 37 A TRXBERE TEIREIREABAHD
NEhotzd, Dra— ETIEIMR OB RIFFELER OO o7 (Fig.76.) .

TOZEND, BIRBEO MR RIZBWT, AMVL & AMV4 OF 20%78 D &
EON—TEFNFNERBERELL T AMV2RLNIIITHEE THZ L.

MR OEEICERMENHD, AMV]I 25N 4 B 2BELE 2 b,

BIE HMRRICBIIBRRFEFORS
HBIH HB

TR R 8 IC#ELU T,

FoE ERMBIROCIITGE

BEE A 9 IR 2B — B E LV A Lo HEE 16 B O HE OHERE R T,
R E T 10.8kg THY . HILAREFEIBBETRVBOD, ZRL R ERK
B L LT UG B S MR A A8, Levine 08 V/VITHE RS V7,

D To— R TIE MR £ D EDILENRBDLNI (LA/AO;1.20, EEH;
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0.83-1.13%*%),

X BB E T, DIERIIBR DN D o722 (VHS ;9.5 HEfA . CTR;62.4%) .
ELDEDIERDBPRBDOLNT,

LDERBRETEEFT IR D)7,

LA B DASE A ISACHC 4748, class I b @ MR &HIEr L7z,

MR LLA DR BITER DO o7,

EBRIFIE. ERME EABRIHRR 4 IECT,
Wk, BENICLZa—REBLOHWEH X BBREEZITo7,

N—F OFEFIT, R K 7T ITHETT,

FIE R RO IR
R — Tk, AMV3>2 LHIEFL, B TICBWTHEER DA 2 S
Hi7z (Table 20.),

W ERILZ AMVL, 2, 325 N4 O R EIZENLEH, 15mm, 16.5mm,
19mm 725 ONE 15.5mm Th-otz, BHLBEHF RO AMV3 EIFEALRTR O
AMVS {3535 AMV3 AT & E . 2H NS AMV3 i & # & AMV4 {355 # D
D3 EFTICRT L. AMV4 DR R O 20%8 THD 12mm NV — T ZREE LTIz,

SO BTG O AMV2 BHBEMHD, AR O AMV2 [FTE MBIV
AMV2 3 5o 2 EFTIcst L, AMV1 O R & DK 20%E THDH 12mm /L—

THREE L (Table 21.), FHETAMIEVH R BB HONLRN 21T END
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R T LTz (Table 22.),

HRR ICBNT HRR S LAKOFHE CHEZFEMEEML, i+
DOLTA—RETHROKENLLNT, upum% WEHZOLMESE
Levinell/VITHEKFEL, LDTa—HRmEDOHK R, % LB HE L WD LA ¥ A
Ulzo ZHLIE, BT R 218 B IS HE LT R Tl B H2c kO B Al ~i% il
LTWAZENL RITRDEERGEROZDIZ, B ROFMAEMICH R T
WD o T 28I XD I W L,

Mo TMTE L, FIRE, INATE R L THEBESNLLOO K T2
HTNZ 8 DIHREIM R FITR O ONh 2T,

LL7edn, 2 7 A% OLTZa—RE TIEI MRBLRVEESN, 00 H
EFHE &L TV (Fig.78.),

e X BRES ETHOLREOM/DDBIBOLNT,

<+

IO B ERENKRIBIZEAD LZZEIZED, EEF A8 MG

pe)

I RRREOBEAEBEMEMLEEREE 26N,

H8HET  /EE

AE LY, ISACHC 4548, class I a b TN b IZBWT, #HDOFRK &2
BERRIL, &5 3 ELEEIC. AMV2 25TNT 3 THY ., FF12, AMV3 13 6 fE fll
4 45 (66.7%) I BB HONTZ, ZHITE 3 EORRLUIIIFAK THD,

e L% BHMAES T ERMONICRES TR AMVI 2B TIC
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4 DOERED 200BORIE, FNEN AMV2 25 TNC 3 DEBEERE LT
Bl REMEICLIERBBOLNT ., R OEIMRE E TERVEFIIZ
BWCHE, FIZERTHDHEE 2 b,

AMV1 Z25TNZ 4 D 209 D& ST, AMV2 25 TNZ 3 DA BEAER R X
DRBRIBIZHE WEE X DNDD, ZhICkY, IBE - 58 /b U7z 58 S 36 6L Tl /e <,
ZMCTIVEFICEVHAPEEEmEL THRE LD EE 2o,

Flo . BREORFBWILRO LI L, MVP 2 EHE T 5355 . 5 i #E 1 I
ERVWTEL | BERBENZTTEELATR TOHLIZEN RS, FEN
— OHIB DL ORI R OEME b DR sbnEEbhi,

ULt R K 9 OLIEF T, B EHRHZFAL. R A
RBERETAIILICISTELENIEREELLIAL EIRAERHTR—
MOBTHEESEDLZ LT BN OBEERFROKEBLHF TEDHL
DEBoNN, ZOHE . EHEBERENETIAREELDD,

S%IT, IVDIERLAEFICNTS, HFIZEROBSHIERICHETE
BRWEAS . RIEERGNERBINENPERTTTHILERZDDIbD LB DT,

o R R 9 ITBVWTRERTLIIC, EBEEM K, HRENED T
ArLIZE(EEFRHBENED TEIEND, FIRORE OB E TP
b2y AMBETHD,

REB.OAE.WAICERTIL—FELT, bmm FiK/MEL, Imm FIZ

18mm £ T, & 3-5 AIER LM, EEICBVWTC E—I VR FIEROE
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BICEDLIEFAICBW T R LA —FEIX, 7-12mm ThoTo, &/
fED 6mm I =7 VR TERETHobDOD, LK D/INSiA ITH L

Tk, 6mm A T ON—7HHEFHE L TBIMLERHDILDE R b,
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HRE B

REFEBRICBOT AXOMBERBASHASE (MR) X, RiEAE, 1T
B AR -NROBRRROCITFEEZNBRFEREORE 1T LS
TN BHAH 132020803040 R T B W i R DR ETCE DM B AT =X ADfE
B, ELCHBREROBE FIE, SLAREHENRZEA LRV
HMVP)BEIWEERBFRINICBT2EBHRRROHETE ., RIZA XX T5
N—T T =7 EDIC R RECBEF LR E TR,

SELVEFZ, Oa—Z2HAVWTEERREORFTBLIV, /XD MR {2
BIAHELGWEROHRELEZOREBAAN=ALORKEF . BEIZMRIZBITS
N—T Ty P Bl L OB RERNORGROCICEE#E R EOHEE IS
LT ET 2N 27z,

Thbb, Doa—E T, A5 E IR a s T, BT ELEE 2
SEMEAATRAERECOERE (H e BALBEMPOBEBBRA R ETE
TOHEEE () EEBIEL, TNENIC, 0.45 & 0.56 E&EFTDHILIZE-T,
AMV1 2B TNC 4 DA BB RREZ TR TOIENARE THoT,

HRLFBRICHLCEERRZESHESN GG TOEHERRED
BXOATHRY MELERBRICTLTEETOIILILI>TREOHEEZ
WERE L5, INETIC, EHBERROHRELECRERFEEMOFIELL
T, ARCBIAHRETRVBOD, NEFEB TR, EELCEZIOTIENR

HFEInTna,
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ThHROL EPTIRBERORINFEL T, BTR OO F LD 220D
D MO HTROBERBFREMEL T ABPLEMROESEZ RICEDESLE
DI, BROBEREAMRICERETIHE YO ATRRZ(ET7TTv7 X0
expanded polytetrafluoroethylene ;ePTFE) % FH W CILEEA LRl LA HE
EL.AMRERROBEHIVILEREICEDESFE Y, boa—72b
MZ Mitral Apparatus EEDNDREERRB EEZFIALEETAHIE 2 25
CIZRTREBR REEFDOUZRTHRAEL, BSEE&DE D edge to edge I V72
ER 2 e FERHD, EBIC, Hif NTHERELT—RICfEA SIS ePTFE
RO BV HEDECRENPE/LLTLEIEVIRAEZRARLIZTEL
LT.1 AD ePTFE %k EIZH LT BIELLLRROESLEROLV—T2HE
BMAR L. ETHINV—T - TIr=y 7k 380G EINTE,

ZOEIIT, ANEBER T BB TARBHEEMITIZ A HRESN
THWBLOD, BRI THIEHEBRRELLTUL, FREDHE . BLEICH
LB ROBIEZERLTNDIIEN T 0D,

LR EF I N —T T 7=y EREAT252LT ePTFE SR DIRY
GWVEVWI R EEFIRTHERBEIC, AL Ta—2HVWT, RROFBIT
F BT ADERCTHHAMVI RO 4ADEBNEREZHEIL, T,
1 KD ePTFE % Lo #EEHEE HEMICELLEEOREONV—T %,
4-6 AAERR L, BHLTHLZET, EHFREAVERRHRET VIZBNT,

EL 4 7R AR A I 3D T2
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R, BTFLEE B ICRB WV TIE  AMV]L O#EEBELFD 110%DE XD —F D
#H2AK% AMV1I OFEFHEBE IS, TNEFHAMVL 25N 2 OFp AL+
BEEICH L THEETOIILICE> T EEBAEFICBWOL, HEHEEFEE
EDOREDN =T § 3K % AMV4 DFLFEFH B IEE 5, AMV4, 3 25T
I L THEE THZLICEID  BRRBREISNDAREMELZ R L,

THICEY, ePTFE R 385D, ME MR, MBS BB VWK E., S
EVOMBEZRRTHOERFIZ, V=T 2B THDRTHHIEND, /N
WEHICBWTOEBAES THY, RN —TDERPFETHS
b, BT OEMEb L EbT,

—F T, S RIORENPDL, Doa—xBWeMBERROHEIZLY, MRE
FITIE AMV2 RO TNZ 3 MR L, #i DJRE &> TWHI LA H B LT,
BEROMBEAMZ, FATICHEE T2, IFRE2FMICRFT5 LT |
HDTEERMEZEDIN, AEERICBVWTHL BRETa—2AWNWT, #
HZHREBRPOEDMADORRBPBEHPEL TVINEFT R THDHT Y,
BULEBZREZS R T2b013 %< BREFEIRIZBOTE, BRIVETRIZHEND
RENDDONELTHRRDLTHH7 P, LLiehb, SEEZEENER
LEFETIR B 2HRE ROZ TR AT FTIEZH W IE
W OEF A7 NRE—VEEOLBRIZEID, FROEHEALDHRET,
MELZERECEHEEARELEST,

LOLAERS AMV2 5N 3, MEL, B ORRK L2 TNDHI LT
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ERONV=T T2y VB O RBENS, BRBL VAR EEITHS
LODEFITHEEL TS AMVL ZOTNC 4 OILEEG RGBS LT3
UL ENOOMEICEEZRIETAREERSBEVEEZLNLIE)L, MR
ERNIR L, TOEESATHZLIIRETHEEE b,

ZIT AR NV=T Ty JIECR B EM A, RIS DR ED
W=7 TOERL T, L BERRIOL—-TE2RIRLTHRE T
=TTy BIERZER U, TRIZED AMVI 25 TNT 4 Tidded, BB
MEROHLEMHEIEMELHEE S LL FEEEBERESBLOBETONLR
ol LTh, REICH S FTRETH D LB b,

LINLBAe, ERICNV—T T 7ol BEEBRT 7201, THIT
AMV2 72BN 3 BB TAHEAD=AAMCE B L, Thbbh, BE. BRE
BAFIZ. W EOEBICLIRBHICERIN TV IORE R THDIM, KIZ
BENRDEHZERICIVREREICERRECTVDIELES S ER M
BOAN=ALEBATHIEE BRI L TRBROZTIIRL, FE 2
RIWEZREFTRELE 272,

FIT, IR LB ZAICHRELER MRIEMICEITS, AMV2 25
N 3 DBIZ, BEOKEBE 2D CITEMEE—AVFMEAWVWDSILET, HE
F<FHRATHIENTFIEE ThH o7z,

Thbb, AMV2 25TNT 3 13, AMVIL 2B NZ 4 K0, Brm /e, 5

MOMEIZMERICHATEEINIHEFNEENLHELE VES XD
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N FEEIEAFREEIIAVE TIZ NI enh, Y I3 VWA EELH A,
EHEE— AR TL BRI FOREOX S THY, BERITHFR

ARREWMTXFTTIOIRRKY THHZLNE, AMVZ BMHEONT 31X, XADD
MR EMETOEBEBENE AWITEREO RICHHITHIE05 50,
AMV1 2B TNE 4 &0 3-4 R EARBENDIER T RS,

T EIERORBRERERICIY,. FRABEEL. RREHPIEETS
ZEIF X RDPODHEBEN R RAIEERLTEY, ARFICAREROEE
PHEIMTLHIEZERL BRICATFTZE LEMIELEZER ERS, 20T
SiE, KR IEREENFRICEB LR AND, JER . FINEORE )
5 AMV3 O B I E R IZET L TUOKH EBERHLIbD LB b,

. Kunzelman 51k, arEa—F— -5 AW RICHTHHE R
DR EIWZBNT, HOAFRIMbo TWAALE L strut chordae Dff 5 & T
HORIETIEHEN ., HEEE THHIARICEHLTE 2T, AMVI BLT 4 OFfF
AFEBICHEL, AMV2 BEO 3 OFFFEBIC, IVRWARRE AN D- T
HILEBRE LN ZhiF, SERIOEEOHAEE—HLTNDHLDEE DL
7,

E5IZ. S EIORBEND (8 4 ) MR EF TIX. R ILBEHUORERE TH
A AMV3 25N 4 BMHBLE WIENRB IR, THid, Bl R 2 HTEL R
R EBAFEGMECS TGS BALEGMORE, ¢ 2obbEmENK

L IMEH L E I RA B R ARNWIEIZER b0 LB DI,
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EBIZ, EBRONWTNOEBAI =R b, —HBIIENRBHEOEDLE
RN HEOMENLLHBICIVEMESh, RBLILICHEBLELER
HIbDEE 2Bz (Table 18.),

PLEDPS,AMV2 3R TNT4 AR LE WEER THAHI LN RE IR,
A B D FEBR T AMVA NOH B33 DS FITTELE L -7z, AMV4 2
HRZHFRTOIRETHIN, BAONVTREEREICHERboT-MT, B A
TIRHATHLN, B 7TEICBWTH, ITENSORRET RICHEWT, AMVI
BOCIZADE LERM~O®EFIIB OO oTc, 07D F 4 EITB
T REFEDOEBERDST2ZELE E TERVA, JE I A3 LRI
JOETLIZAl 2z RETHZLIZIY, BEBRFN TOILERDDLOEE DR
7o

BIZIE ERERMEL, LHERVRLOATELILG S S Tl
BRI LETIEHLD, BOBLEBRAFEEL, TNEBEM I+ RBEND
MITBVBELOA IR TAEBUITE VDS, + HRBERRVGE K
WEMNELD ¥, BIEAEBICEERATLS S RV EORENH NG
B BVBLOARMIZED, BIE S HEREC, MRHDVIZBH TS
TEEBEWRTH, MR BEFETHX Y ANIT TR, BEREPHESH. BOTE
BEEDDDORBBMENTNBEH ¥ TnHDOREIZEWT, BEERSHEM &
LT.BERRE THAIEEIA S ICBETES,

ZIT. INbOBMBEERRT2HTEE 2B RIS
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DIEVERVBLEE RO AWEBMLSLFEThHD, Thbb, ZHd
NEREIERICEHTZY, ToXAT U U B RBE R T | hL o A 57 3
RONTER T TV R EIZE DB AR OB | A7 AEWEE . BRI
FHLAEDBP RO BEMBEOBREE W IERICLBEH (AT OM
DT INBIE WTNOER~DABERBTILOTHY ., KR ERE L

EITIIIHI TERVWHOD, EROME, MK EHDEEELTHILET
BIZTDE M THHEE 265,

INORFERETHNE, FlAEF NI T RETIEIOMOEKE THRE /A
WZBBRTHILIZE>TI MR DEROHEIEZELEDIIENARELRDLD
ETBEhD,

EJ NS $in ROREBELEEZELIEBEOBRVIELORE R LTHH 5

(]

HY WV FETRYE L NIER TR EABE VKBRS 2D O 08 S
LHWIZEND, DREICBTAM/N R BREZEM TR ELHD ¥,
HaE.ATREERV N EFERTHEBLZBOL, ELHRTLINHEHDLHT
LS T IRE B ERLBUAFBEERHD, EDIT. FREWDIEEDE D
Z.EERBUAILEERL, BEHE—AVIOMENLL, ER~DREL
LIZHLAZLZEW®RTHLE DD,
F COEZ BEOMBIETTIIEE, IVBERHITTHLODIC, In
FERoITDHEEZIE TAIENEETHLILERE KL TS, 77205,

BAWMEER TS IEEEER -EAERER SBEYPAD THLILDL
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B, BirBRESN, OO MRICH L TEE_U 2 U2 H B LEER.
R ERREENBALLIZE P A A RSB R BRBHREL,
B BALLEZLICEET5L0Z 2505,

BI— ODFHEELTIL, IR ERZEHICI B L, B HE /N &LARY,
EMELTOBELR T EREY, MERA LY CEEBEADILTHD, T
Rpb NLEREZRWEABBBEEICY 5, ATHRLLT, BERL
2 TOMFR CePTFEABMEHENTWAR, ZORITBD THWVHELED,
I AEEBTIE 10 EUERBL T+ REELZRELOWEIEEHR
ETHHRIbHD Y,

BRE IS BV TH MR IS T84 BB R IIHABERESNTND
A3 12182040 o LRI B L O WEDOER NS, FAEBRM O MR IZH L
TEMBSNTVBORHIR THD, LnLARRS, IR0 EEZ R 71T,
BB BEREER TR, EFIGEVLHEE S LIRICH T
EWRTHOIENDLEL, RMBTHEICLG RENEETIRETERE TS
YL BELHEEOUAZER /NI A BERHESLOEB DI,

EMZBWWTH . MR 181238175 MVP 1, EiE LRSI TR %L
BB ICERSNDEIEND, R BBEL B RLL TR LSO
A BRI RS DIl DEESEF (L TIRENEL BEFRE
HE B R EAY R aNAL, SHICREHEMICLo T, LEME, LA

ETHENVNIREROETREDIAIVEMINDIREDH IABHD, o
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TR IERERBDIER OBV ThHs NYHA T EOBRE ICXT5
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Basic Research in Mitral Valve Plasty in Dogs:

Focus on the Optimal Chordal Length in Chordae Tendineae Repair for Mild Mitral

Regurgitation

The mitral valve is a one-way valve located between the left atrium
and ventricle. It is made up of two large cusps, cuspis anterior and posterior,
and two smaller cusps (cuspides commissurales) occurring between the
larger cusps. These cusps are tethered to the papillary muscles by strong
thread-like structures called the tendinous chords (chordae tendineae).
Together with the cusps, chordae and papillary muscles, the mitral valve
works as the mitral valve apparatus to prevent blood backflow from the left
ventricle to the left atrium.

Each cusp is divided into a transparent clear zone and a rough zone, a
coarse, opaque area at the periphery; it is the rough zone that contains the
line of valve closure when stopping regurgitation.

The tendinous chords are classified based on their locations and point
of insertion to the cusps. Rough-zone chords insert into the rough zone,
commissural chords into the commissural area, basal chords into the base of
the cusp (the base zone), and cleft chords into the indentations of the
posterior cusp. Among the chords that support the coapting surface of the
anterior cusp, the thickest chords bridging the area between the junctions of
Al and A2 scallops, and A2 and A3 scallops are called strut chordae.

Mitral regurgitation (MR) is an acquired cardiac disease in which a
thickened cusp and a stretched or ruptured chorda secondary to myxomatous
degeneration lead to incomplete valvular coaptation, which in turn causes
blood backflow from the left ventricle into the left atrium.

In the early phase of MR there are no apparent changes in the
circulatory physiology owing to the cardiac compensatory mechanism. As
the disease progresses, however, this compensatory mechanism gradually
loses its balance eventually leading to death from left cardiac failure.

While MR is commonly treated with medicines, medical management
has limitations in improving the prognosis or the quality of life (QOL) in
affected patients, although new drugs are continuously being developed. In
human medicine, on the other hand, surgical repair under cardioplegia

assisted by a cardiopulmonary bypass has become increasingly common.



Recently, the procedure has been reported also in veterinary medicine.

As one of the options for surgical treatment of MR, mitral valve
plasty (MVP) is most commonly employed in veterinary medicine.
Although technically more challenging, MVP has advantages in that it is
inexpensive and that life-long anticoagulation therapy is not required. In
veterinary medicine, MVP can be divided largely into two procedures. The
first part is chordae repair, or chordoplasty, in which elongated chords due
to myxomatous degeneration are shortened to prevent backflow. Secondly,
in an effort to further reduce backflow, shortening suture annuloplasty is
performed to restore the size of the annulus. In chordae repair, chordal
length just sufficient to prevent regurgitation is called the optimal chordal
length. In human medicine, despite a variety of studies attempting to
determine this length, each surgeon depends on their own experience when
performing the procedure.

In veterinary medicine, on the contrary, no optimal chordal length has
been reported, and the focus of cardiac surgeons is to repair regurgitation by
shortening suture annuloplasty rather than by adjustment of the chordal
length; the chordal length is empirically and visually determined during
surgery so “to prevent valve prolapse.”

Currently, because of the success rate and the cost of MVP in dogs,
owners tend to choose the procedure when the disease is more advanced, i.e.,
after their dog’s condition becomes severe and irresponsive to medical
treatment. At this stage, however, the mitral valve lesion is too advanced for
preservation. In humans, on the contrary, the rate for successful surgical
repair and reversing cardiac function is high, because MVP is performed in
the early stages of MR. Since MVP promises favorable long-term outcome,
it is more increasingly used in patients in NYHA class I, the patients with
no symptoms. In this light, it is expected that MVP will become the future
mainstay of surgical management for early-stage canine MR. There is,
however, an impediment to adapting the procedure for canine use; the
operative field is quite limited in dogs.

The present study focused on improving the chordal repair technique
for use in dogs with early MR, even though it is not sufficient for evaluating
chordoplasty and annuloplasty separately, given that MVP consists of both

procedures. The study sought to develop a method of determining tendinous



chords that are more prone to stretching, that is, the chords that should be
targeted for surgical repair, the mechanism of chordal elongation, and
finally a method of determining the optimal chordal length for repairing

early canine MR.

Chapter 1 Methodological analysis for estimating the physiological

chordal length using echocardiography (preliminary study)

Although currently the optimal chordal length for the anterior cusp
is determined intraoperatively and adjusted to the height of the posterior
cusp, the surgical time might be reduced by estimating the physiological
chordal length preoperatively under echocardiographic assistance. In
Chapter 1, a method of echocardiographically estimating the physiological
chordal length is examined in 17 beagle dogs. In dogs, the anterior cusp is
attached to two pairs of tendinous chords arising from a single papillary
muscle. For convenience, these chords are named Anterior Mitral Valve
(AMV) 1 to 4, from anterior to posterior. AMV1 and 4 are thick choadae
attached laterally to the anterior cusp and correspond to the strut chords
described above.

Using the echocardiographic distance between the point of
attachment in the anterior papillary muscle and the point of attachment in
the anterior cusp (Index H), and that between the point of attachment in the
posterior papillary muscle and the point of attachment in the anterior cusp
(Index J), a method of estimating the physiological lengths of AMV1 and
AMV4, respectively, was developed.

Chapter 2 __Adapting the loop technique for chordal repair in healthy dogs

using the chordal length estimated with echocardiographic

guidance (preliminary study)

In Chapter 2, the loop technique, which was recently developed for
human MVP, is applied in dogs to confirm the usefulness of the
physiological chordal length estimation described in Chapter 1 and to
simplify and shorten the surgical chord repair procedure. The loop

technique is a much simplified chordoplasty procedure and has been



developed to overcome suture slippage, the main disadvantage of
GORE-TEX®, which is most commonly used for chord repair. In this
method, the height of the posterior cusp is measured during surgery, and
multiple loops are prepared to fit the measurement using a single strand of
GORE-TEX® and simply sutured to the papillary muscles and anterior
cusps. In this study, in an attempt to shorten the operative time without
compromising the simplicity of the procedure, loops were prepared before
surgery at physiological lengths of AMV1 and 4, which were estimated as
described in Chapter 1. As a result, it was found that echocardiographic
estimation of the physiological lengths of AMV1 and 4 was accurate, and
using loops that were preoperatively prepared according to these estimates,
chordal repair was successfully performed in canine models with

experimentally ruptured tendinous chords.

Chapter 3 Echocardiographic analysis on the location of MR in dogs

In both human and veterinary medicine, there is no established
method of predicting which chorda is elongated before surgery by
morphological analyses. In this chapter, echocardiography was used to
establish a method of detecting tendinous chords that were causing
regurgitation, i.e., elongated chords, in a total of 22 dogs: 16 dogs with MR
that were presented to our hospital and 6 beagle dogs with naturally
occurring MR.

To this end, each papillary muscle was visualized in a right
parasternal four-chamber view by color Doppler echocardiogram, and the
area showing the mosaic pattern was measured. It was determined that when
the difference between two mosaic areas was more than 1.5 times, the
muscle showing a larger mosaic area was elongated. In addition, mitral
valve regurgitation was detected by color Doppler echocardiography also in
a right parasternal four-chamber view for anatomical analysis of elongated
chordae.

As a result, it was suggested that in canine MR AMV?2 and 3, but
neither AMV1 nor AMV4, were more often elongated and were the cause of

regurgitation. In particular, AMV3 was more prone to elongation.



Chapter 4  Comparison of chordal lengths among healthy yvoung dogs.

healthy middle-aged dogs and dogs with mitral valve prolapse

In Chapter 3, echocardiographic analyses show that AMV2 and
especially AMV3 were elongated and causing regurgitation in canine MR.
To confirm this finding, the chordal length was measured and compared
using heart specimens from 28 beagle dogs. As a result, AMV3 and 4 were

found to be elongated in dogs with MR.

Chapter 5 Anatomical basis for the mechanism of chordal elongation

Anatomical understanding of the mechanism of chordal elongation is
of great importance for improving the surgical accuracy and theoretical
structuring. In Chapter 5, the mechanism of chordal elongation is examined
using 33 heart specimens of beagle dogs with or without MR.

Briefly, images of these heart specimens were taken by a digital
camera, digitally compared and analyzed for the anterior cusp area occupied
by each papillary muscle, the chordal widths, the distance from the point of
valvular rotation (the annulus) to the point of chordal attachment in the
anterior cusp, and the area of anterior cusps.

As a result, it was found that stronger tensions were generated on
AMV3 and 4, because the area of the anterior cusp was larger in the
posterior papillary muscle than in the anterior papillary muscle. As for
AMV?2 and 3, they were thinner than AMV1 and 4 and therefore thought to
be less durable. Furthermore, it was indicated that AMV?2 and 3 were under
greater stress, due to the moment of inertia to their distance from the
annulus, the point of valvular rotation. Taking these findings together,
AMV2, 4 and especially 3 were more readily elongated due to their

anatomical characteristics.

Chapter 6 Limits of chordal shortening in the normal heart

Despite the variety of published chordoplasty methods, the elongated
chord is shortened, and the cusps are placed into the left ventricle in all

methods. However, excessive chordal shortening is highly likely to cause



regurgitation. In Chapter 6, the limit of chordal shortening is analyzed using
three cardiac samples from healthy beagle dogs. From the previous finding
that AMV4 can function normally even when stretched (Chapters 3 and 4),
the method described in Chapters 1 and 2 may influence normally
functioning AMV1 and AMV4 after loop suturing. To solve this, the loop
was sutured to AMV2 and 3, instead of AMVI1 and 4, where the
corresponding papillary muscles sprout. Furthermore, it is suggested in
Chapters 1 and 2 that the physiological lengths of AMV1 and 4 are
predictable. At the same time, it was found that various factors were
associated with AMV4 elongation in Chapter 5. Taking these findings
together, it is considered difficult to echocardiographically estimate the
chordal length of AMV4 preoperatively in dogs with MR. These chords,
however, are readily exposed during surgery and thus amenable to
measurement for their lengths, and these lengths were used to estimate the
lengths of AMV?2 and 3.

Using cardiac specimens, artificial chords were prepared for AMV2
and 3 at a length equal to the actual measurements of AMV1 and 4, and the
artificial chords were gradually reduced to the length where regurgitation
occurred. This length was defined as the shortening limit. The presence of
regurgitation was confirmed by the regurgitation test. Furthermore,
applying the modified loop method described before, artificial chords were
prepared in varied lengths preoperatively, and the right length was selected
during operation. These experiments show that the shortening limit for
AMV?2 and 3 is 20% reduction from the actual length of AMV1 and 4

respectively in the normal heart.

Chapter 7 Technical analysis of chordal repair in dogs with mild MR

AMV?2 and 3 are considered the most likely cause of regurgitation in
dogs with MR, and the loop technique and optimal chordal length
determined in healthy dogs are difficult to use in canine MR, although they
were effective in preliminary experiments. In Chapter 7, parameters for
determining the optimal length of AMV2 and 3 are examined in six beagle

dogs with naturally occurring MR, based on the results reported in Chapter
6.



The modified loop technique was used for chordal repair under
cardiopulmonary bypass in dogs with naturally occurring MR. In this study,
prosthetic chords for AMV2 and AMV3 were prepared at a length equal to
or 10 or 20% shorter than the actual length of AMVI1 and AMV4,
respectively, to examine the optimal length.

As a result, it was found that 20% reduction from the AMV1 and 4
actual lengths was optimal for repair of AMV2 and AMV 3, respectively (the
20% reduction method).

Chapter 8§  Summary

To our knowledge, there has been no report describing the optimal
chordal length for chordal repair in veterinary medicine. This is the first
study to show that the physiological lengths of AMV1 and AMV4 can be
estimated by echocardiography. In addition, the study shows that by
modification of the loop technique, it is possible to simplify and shorten the
surgical chordal repair procedure in healthy dogs with experimentally
ruptured tendinous chords.

However, the experiments in Chapters 3 and 4 suggest that AMV 2
and 3 were most likely elongated and causing regurgitation in canine MR.
These results indicate that loop suturing to AMV1 and 4 would compromise
otherwise normally functioning chords (Chapters 4 and 5). To solve this
problem, loop suture sites were moved from the papillary roots of AMV1
and 4 to those of AMV2 and 3. Furthermore, it was found that various
mechanical tensions were exerted on AMV4 rendering it stretched. For this
reason, it was difficult to estimate the length of AMV4 by echocardiography.
In open heart surgery, however, AMV1 and 4 are readily approached, and
their actual measurements are not difficult. The results in Chapter 3 also
indicate that these chords were normally functioning. These findings formed
the rationale for using the actual length of AMV1 and 4 as the parameters
for estimating the length of AMV2 and 3.

Chapter 7 applies the above data to chordal repair in dogs with
naturally occurring mild MR. As a result, the optimal chord length for
AMV2 and 3 in early MR was obtained by 20% reduction from the
measured length of AMV1 and 4, respectively.



In surgical management of MR, technical development is essential for
successful chord repair. In this study, a modified loop technique is
developed, in which loops are prepared preoperatively and selected
accordingly during the procedure. The use of this technique is described in
Chapter 7 in dogs with early-stage MR and its effectiveness and simplicity
are proven even in a small surgical field; loops were prepared at the optimal
chordal length and simply sutured to the papillary muscles and anterior
cusp.

Thus, this study developed a strategy for estimating the optimal
chordal length and a method of predicting elongated chords in dogs with
early-stage MR. The study also provides the anatomical basis for the
mechanism of chordal elongation. In addition, the loop technique was
successfully adapted for canine use. These new findings described in this
study will greatly benefit the field of mitral valve chordoplasty especially in

early-stage canine MR.

Chapter 9 Conclusion

Through investigation on the optimal chordal length for chordal repair,
the methodological approach for detection of elongated chords, the
mechanism of chordal elongation, and technical modification to achieve
shortened and simplified surgical procedures in a small operative field, the

study provided the following new insights:

1) Elongated chords are predictable in canine MR by echocardiography.

2) AMV2 and especially AMV3, which attaches to the posterior
papillary muscle, are elongated in dogs with early-stage MR. The
anatomy of these chords suggests the mechanism of chordal
elongation.

3) In early MR, chordoplasty can be effectively achieved by the 20%
reduction technique, using the optimal length of AMV?2 and 3 which
is 20% shorter than the actual length of AMV1 and 4, respectively.

4) The loop technique was adapted for canine use. This modified loop
method was effective in simplifying and shortening the conventional

surgical procedure.



