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AT D —% 3D AT L. RN S LD RE LA 7 R ORI E & F T,

XfGee Jrik 2013 42 1 A5 2015 4F 12 A £ TORNIC, FEELL EO MR IZxL T
FITEAT, RN RIE 3D Loa—4affTL7z 114 filaxtgE L7, MR OJFEH
7 FEIZIL Carpentier 77582 VY, FRASIEBNIE R (1Y), SRR @Ml (118, FpAemlE)
HIFR(MA)EL . S Fp LI E (e A& F RO mB (b Bz EL
720 BREMORR AR TE Lo —3D Tl EE % i L7z,

fEd FREFHEIE T RSl T CHEICRED >/ (1 116.8+15.3 mm, I
i 127.9415.6 mm, p=0.02), FE/HELLIZE DREICIB W THZEN L BiEOFEM B2 1%
FFL QU RITR RN T ALl L, b B CHEICE -7 (1 & 22.624.4 mm, 1T
b 7 26.4+5.0 mm, p=0.04),

fham: FRREBIZED MR A2 &3 IR CH Fpiigl XL R U7z, Mb T CTRIR EAVER

FTHIEDRIES I,
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(e 77 PHEH A E (Mitral Regurgitation, UL T MR ERERE)IEFRIBEE RO CTH AR
@<, DA RER SR T EERREBETHD, MR (T3 25T ik
(%, fE 18 IR & #Lif (Mitral Valve Replacement, LLF MVR ER&FED) & A& 1E 77 I ATk
(Mitral Valve Plasty, LT MVP EERE)ED 05, LLRTIEAEIE A OFRBEREDIFIK &L T,
V= TFPENZEDLL % HED T\, V7~ FHFRBE T, :pRBLOF THfkD
AR AT - WAL L, SRS R T BT A5, MVR <A ThiL T,
LU TRV~ FHEFRIERE XA U, B MEICE D5 R OBBAEAE ML 72720
MVP ML LATHONLIINTR> TS, AARIEAREEOMAETH, AARENO S
IRIEFIF DI B MVP D LR ITFEIE F T 2R D 29.8 %, EEFFiFDIH
59.6 %% 5, HUFRTE IR L THHIML TD U, 2 MR 1IZxF32% MVP (%,
MVR EEEBEL T, IR /2 SBHERE O s | FINSE L3R, i Rl 1% . HlEEIREICE
2 A AR MR E L RS 72 & D N LI BEA JHE D BB E D I BT
BN THHIENHESILTN DY, A, FRROIER, AN LR RE LI D=5
TR 7 1 D B 7 T4 A B R T 272012 TR R e (1 SR TE RE A4 375 2
ENROONDIINTIR 5T, Eo, BEREME MR 1T 287 EL T MVR & MVP D&
LOBMENTODINIIER A H TORNA, F0F TRk E TE O - EIR R E AR

DIEREE MVP O T ZENBIHL TWDEWHIMENHD I,

AN

AT ENE O RRA TN 5 L TR AR THL OB E IR A THDH, £ D4k
BN Y 72T S ICB T FE LMo ICKIY RAeE Lo —
(transesophageal echocardiography, UL T TEE EB&EL) D three-dimensional (LA T 3D &

B R B OB 2N LTz, ZOZEIEY two-dimensional (VA T 2D LB FED). Lo —



BE TR KN 8 CTdo o 7o BHEZRBIR T OTZRE DRI E AN Al e L 72 o Tz,

808 5 IR ME F I O N IR E T HBRITIE, SRR OBEICIVH KR EZ 2 FEL 72
Carpentier 77 AT %, LU, ZIVETIC(EIEFEHREN Carpentier 43 $EAfICE
DINTEI2 D% R A_T-HFFEI T, MR FAFER 2% 4212, Carpentier 437D
SRR U DITRTOMEIE I AE O FHIEIZ DT, 3D-TEE DOFFHTHE A D bl ii

a7,

)5 &7k
1. Xt5

2013 £F 1 H 75 2015 42 12 HETO 3 F M, Y TIE 166 08 ITfE1E 57 F
ahifT LIz, D95 41 fITIE, BT, HDOWITEIE LAREW ST BEH Tt
ATZ TEE ZHE1 T CE72h 7=, RIS TEE ZJififTL7= 125 FiloHh | B P EAE
DS AR TREME SR 0TV L BB E C oo T I B (IR SR AL A (R SR A 14 O B T
MAREBIZ BRI LT, SATIC TEE 517 C&7z, LI Eo MR B 114 #il% 5
[l DRRFIRIRELTZ,

2. Hik

1)  fEbE TR O R

{EIE P IR O FIEE AL L T, FTRMBE D —a— A EIT o7, WT—Ry 7T
—EFEDNE DT D 40 %LL L, Vena contracta width 0.7 cm LL_E 37 & 60 ml
LI E (BBEME MR I 30 mI LA |E) | 3973 % 50 %Lk b A #hitiie o O i fE (Effective
orifice area: ERO) 0.4 cm? L1 _E (BEBEME MR Tl 0.2 cm? LA k) D&, EE MR &

2Lz, = AT —Fy 7 I —mENEREmfED 20-40 %, Vena contracta width
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0.3-0.69 cm, Wit 30-59 ml, Wit 30-59 %, H 2Lt M EFE (Effective

orifice area: ERO) 0.2-0.39 cm? DEX|Z, HEE MR &2 WLz 999, L) o

&R I WA B DN DIER TIER EE L= — R EZITV, TORIRAE IS ET
B R 21T o 72,

2)  FArimEes

{EIE R O FITREIEG I, 2012 20 A ARPEER B A2 AR T A2 9, 2008 FEF L0 2014

F.DT AV71 (American College of Cardiology / American Heart Association; ACC /

AHA) DHART A 99 2012 DRk (European Society of Cardiology / European

Association of Cardiothoracic Surgery; ESC/EACTS)DHART AL NZHECT=, 15 FiE
R SL T, JRRIEL TRk e 5 — R E L7228, HE M D A E PR R O

FIEZR EIZEOBERENE MR O E121%, RROT I 7 ORI - TIFR Pk

ZARAF LTS E BN A T T U7, AR MR ICRL T, @R KBRS 72 &
D LEIR B FIE S TH D6 D RIEFFirE LT, RIS — 8 IRE L THE

RSP FIE S E LT,

3) MR D43%A

A RIE T D72 D MR OFFRFHEI T, BMEE Lo —iid L TEE ICXDMEIE T

BLOLELEOESBIOIREFHNE , REEZ AL CTHIBrL7-, Carpentier 43%H

FROT, RROBENIEF THD T FpROBEMBEITHS TR (Fp R |

FROBENFIRINTODIMA | SHIZMHA T B RO I LD Ma Tlé, Fp

THAROMRALICE DD B D | 7 4 72 MR 2704072 (1K 1)

4) 3D-TEE

A CIZIE3B B M v AT A& XT-2t 22 #ads(Phillips Medical System, Andover, MA)
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LD ME A RET D7D fRAT IR I FAR AT - P B  F O G HILH 97, #%
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LUTFIIR 8 BB D FNATHEMT 24T - 72, QIR 71— LOHMERE : A RFFROD.L
T —2D E§G | IE AR ORFH TREME S ORI RV 7 L — LA 18R, @i
DALE S ABEFOFEIS U, BT 7 MR E T2 b <720 5912
Rewfiig Gei R I - SR ) Lo abg: OKSEW) o 3 75 1m) Tl 4 8% & (Multi-Planar
Reconstruction (MPR) #%%) , @U 7 7L > A RA L hOFRR . Fruim F0 T HiI 5238 « 2 452

E « FT IO T s o> o () - & RO FPERO TR (1) D 4 &, B ROBESED,
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REB RO HED T BRI I TR, A2 - 12 A3 M DN, AL A2+
A3 & P1-P2-P3 DEE H 2R 7E (X 2-C), @FLEAM SEbmOMEE : LI OALE A IR,
U EDITRRZ &2 58 BRI R AR S5 (X 2-D), FRARDR—ZAD
B MVN AN CIRRTR B DIEREIZ FA LR ER S DI E I N A LA

HRDRWATREIR S TWDTD | — DI RO Feima R E T D XD 7R 5E b
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HICED, Lol %ML LD IR Fe i A AR OB A & % TR RN IRY H
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BRO% RGO 3 DBFHIESNIRNZ 82D, ZOHWOHELRIETHY, —ED
FHTIRELLNDO R ROFEIUNEMEICHIE TER, ZORI 728 BE R Tl
AIREZ R EE 2 RIS THll 2 2T L= (K 3A,B).,

5) &FifiEH

(1) Carpentier 33EZ LD BRF I A LLE LT,

(2) 3D-TEE TOFHAEBLZ =<7 (X 4), (40T ORERE, HEFE (A-P) | FpE AR | Al
RELLTA2 R BARRLLTP2RZFHAILIZ, IR 2fEMIEL 7L, ZDIEHE
DIEAbZANE 3R (B MEREEL) TR L 72, F7o. (8B IR O Fplmin KR4 | fiEEE /Al
(AR LT A RT3 (A2) K & TR L 7=, Carpentier 43580 Mla B4 FR\ M= MR
K-#£D 3D-TEE HIEE% Hlg L7z,

3. WERTFHIMRMT

TREHARIFRITIZIE IMP Pro version 13.1.0 (SAS Institute Inc. Cary, NS, USA) % H >
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1. BEYR

BEE R AR (F 1), TINERELFERL 68.4 7%, BIENT6 4(66.7 %) Th-o7-,
BEAEAEVL, it 81 Bi(71.1 %), BEIRSE 29 $1(25.4 %), Rt L OFRIEMDRE
ARG EANE) 48 1(42.1 %), Carpentier 23¥E ik, 1A 17 ] (14.9 %),
775 60 5] (52.6 %), Ta %78 13 ] (11.4 %), Tb A% 24 i (21.1 %) THY,
RO EDNNEChoT, DBOYS | R ISRMAEFI 3D~ 46 fi (76.7 %), AR
HAEFI 3D 26 B (43.3 %), ZE BRI R DA DBMBIERIH 2 B (3.3 %)Y,
Z<O U MR THRGEMZRDT-, /L= (Ejection Fraction, UL T EF L
70) (X 55.6 % ThH-o7-, b HUTix, Hi7AT New York Heart Association /CMEERE
S (LT NYHA LBERE) Tl BE LA G PR A B 22278 I o T3 | fe S RkRE
(ZRIL TIE EF 37.3 %<&, fltfE& L L THEICIR /S DEERE T o7z (T 7Y vsTilh Y

17 vsTTb 7Y . Ta %! vsIb % v 43318 P<.001) .

2. 3D-TEE fi##fr
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TOMENEFRIZRED 3D-TEE #HlllfE F a3 (3 2),
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127.9£15.6 mm, p=0.02)7%, FPEmIL KL TIL [ HEDORITH B 21T h - T (e
[A2: 17 15+0.2 mm, I7%! 1.5+0.4 mm, p=0.83, JHAPHE “A2: 1% 53+0.7 mm,
17 55+1.5 mm, p=1.00),

F5 =R (BB 13T R COBETY 1.1 005 1.2 THY, EOFIKICED MR T
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BRI polz(1TAD vs AL p=0.66, 1% vslllb % p=0.74, M %! vsIlb
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Mh AL T AL L CTHEICATREDNMER L TV (T A 22.644.4 mm, Ib &Y
26.4+5.0 mm, p=0.04), Ib B OFpiimHL K= 1%, fEEIA2 BIOVEFKEIA2 L6112, il
D2 FEE LI L THA BT/ NS o7 (fiEe/A2: 15 vsTllb #Y: p<0.001, 17

vsIllb %: p=0.01, JEAFAE/A2: 1% vsIlb #Y: p=0.03, 117! vsIlIb #: p=0.05),
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%
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G A T, LGN IR 235\ Tl Carpentier Z3FEIZ X > TR IEE R
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MHTHD, TR ITORGEE M EEW572012, 3D-TEE (2L RTOEIE T OfiF
FEDHELRESN D L1220 TETODNYY | A EIORKREHT, MR BE 2RI AT
FRDOIEHEL | Carpentier DX A7 Z L2 3D-TEE fEATL7-WIO COME TH D,
Carpentier I #4ClE, Fp RN L > THIRNECLBETH DA, T AL [FIERICfEME
FETRICHL TR L 5O FflmE Lz, ZOZED, N LfRlmE AV fimE
FAIZ 3BT, VBT U7 LIRIRRICHERE 92 ZE DT B THY, 1iAT> 3D-TEE iR
TOV T HAXRED ATREVEN RIRS VT,

—&AE9IZ Carpentier Ma BTV ~FMERLL, FlgCIpRICAIKIEE L EREIL,



3D-TEE FEMTRRZADNELDT-8, EfEZLFHMI AR E#E ThH LD, £/, Carpentier
a BT E L TR EBRITEZBIRTHIENEEAETHY, S RIOKBFHIB T
073 91.7%I I REAEZ NN R T2 MVP 24T 72 D% L, MMa T3 92.3%IZ MVR
ARATUT, BB —@INEL TR 2B E T 501L, 18- TR -Mb BTHHEE
25, ZDT2, A [ElIZ Carpentier Ma ARy N7z T4« AL - b B D 3 BED Hrisehk
AEAToT,
FrEmHL IR
RS DB NMENE F O FJE A 1T 102~114 mm EOHE A B NOW A EDOAF5EIC
BWTTRTORET EROEZ EFb->TEY, FiaFEL2E 95 MR ERITIX
woEE AR LR L FREEE LKL TV e, BFEEOLLESTADE, FROSIERNCR
FEADTRN T RIDRRIE, YR DNIBER 72 SN2 E D9 RO ZEFL TR T I LK
METHLHD, TRTHREMRITIERTHETFHRIL, UL, EEICIT T ROX
AN, T RN U CHEICHREEENE) o7, &I, LEME) (atrial fibrillation,
LUF af LI8E0) 12Eb729 2 BRI MR DR THHEWI AN LL b g 1213),
Machino-Otsuka 513 af & OGRS & RS MR OEE BT AL TR M 2
R ELIRRTNG B, SEHEL-REHEZ, 18O af FEF O (n=9, )
124.5cm£17.0 mm) &, ODRBEI Qb B TELEILKRLI2EZAH, WTNOMAE
DEIZBWTHAREZZO T, af OH5 18 MR Tid, & [FEERICTEHEE D
JERZZ DTz, Flo, T O MR IZFRROEPUTE KT 205, FFEHED MR (Z&-
TZIRANTHERL TV, FpRIBILDDHDIERF] DIE . MR DBHDRERFIDIFH A MR D
RUVMEBIEDS FRJE PR DR ENZERREIN TS W, JER LT Pz E DRI
R ZEDMEE R TFH DO RERAED—>THY, Carpentier HH S IFIF T
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® MR JEFNZN L das AV BRI TONETE LR TS 19, Gillinov!o<e
De Bonis'?5i3 A Tzl L7 -7 82 5D MR OFR IR Z5E I 511
FENZVEHRE L TEY, David HHIZIT T TOREMNA LIrfnz TR0
R 2Dz miEL Tnd ¥ David Hi%, £ MR ®95 b fibroelastic
deficiency (FED)IZFHih It/ NN b (8RR 22 DU RS Z- G B LT L i
R LR 272825 LR BMRAT TN Lotz VA B2 MR BIRYAZA T
Elgolz 9, YBECIEINETH R TOMIBRTER TN C A Laplma i AL T/,
FEFL RS E B R TRV TR MR KL Th N LA RO R 22 Tho7-&
FRBND, Flo, ARORE T I indL R & LT E PR O 3 L O m ik
R (HERRIA2, 708 T RIA2) Z LEiE U7z, Fp )8 PR R Of e E O Hi Tl TR CH
BIMIERZFRO T, L L KBRS A ZE035H2 L1, [EIEFim D KESIC
HLIENERHDHITT THS, Barlow disease T, FEHE N2 ~e—/L=° FED i
Bl L TR &L A2 D08, Froe RS KELS 02 MR %k 7- 9 RS 57 JE B & Oiffs
KHEIZIER L T EE X DID, FREOILR LGN T 57212, 4 REIE— I
RESHHEVEALLRWEFONDATRELE HWT, iR LA R RO HERB LU
AR LATRRE DI HRERH LIz, fidREL T A2REZ W, IERFEESHEM T
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BAZERL T IER L7 e ORI R 720 12iE, T AT TRTH 5 PR 5
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FED IIxt FREELA B 2203720 ) Barlow disease TIIMEREDIL RN K ELHE M= 1.06
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The evaluation of the mitral valve anatomy used Three-Dimensional image of the

transesophageal echocardiography analysis in the patients with Mitral Regurgitation.

Kaori Nakagawa, Naomi Ozawa, Tsukasa Ikeda, Tadanori Harada, Hiro Ota,
Tsuyoshi Tomita, Kenji Nishimura, Tomohiro Imazuru, Mitsuru lida,

Tomoki Shimokawa

Department of Cardiovascular Surgery, Teikyo University School of Medicine

Objective: Three-Dimensional image of the transesophageal echocardiography
improved, and the remarkable technological changes such as ultrasound devices allowed
the complicated grasp for the mitral valve anatomy. We analyzed Three-Dimensional
echocardiographic images in the preoperative Mitral Regurgitation (MR) patients and
checked the difference in morphologic characteristic every etiology.

Methods: We reviewed the records of 114 patients who had over moderate MR and
underwent Three-Dimensional echocardiographic images before mitral valve
surgery,between January,2013 to December,2015. We used Carpentier classification for
an etiology of the MR and classified as the normal leaflet motion is type I, the leaflet
prolapse is type Il, the restricted leaflet motion is type Ill, and classified type Il in
leaflet retraction is type Illa and apical displacement is type Illb. We compared
three-Dimensional echocardiographic analysis measurements between each group.

Results: The perimeter of annulus was significantly bigger in type Il than type I. The
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wide / length ratio had a difference in no groups and maintained the form of oblong oval.
The length of anterior cusp was significantly longer in type Illb than type I. The
length of posterior cusp was significantly longer in type Il than type | and type I11b. But,
among typell, the meaningful extension of the anterior cusp in the anterior cusp
prolapse group did not accept it, and even posterior cusp prolapse group did not
recognize extension of the posterior cusp in comparison with other groups.

Conclusions: The perimeter of annulus extended in type Il by the leaflet prolapse, and

the anterior cusp extended in type Il1b by apical displacement.
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#1 &

El=8=N

H A\
ESXIN Carpentier 434
(n=114) [ A (n=17) % (n=60) IMa %! (n=13) b Y (n=24)
in (%) 68.3 +11.3 75.3 7.8 65.6 +11.8 70.5 +10.1 69.5 +10.7
Bk 76 (66.7 %) 9 (52.9 %) 45  (75.0 %) 3 (23.1%) 19  (79.2 %)
i 81 (71.1%) 11 (64.7 %) 42 (70.0 %) 10  (76.9 %) 18  (75.0 %)
B PR 975 29 (25.4 %) 4 (23.5%) 12 (20.0 %) 2 (15.4 %) 11 (45.8 %)
N 48  (42.1 %) 9 (52.9 %) 23 (38.3%) 9 (69.2%) 7 (29.2 %)
NYHA#
I 14 (12.3 %) 2 (118 %) 11 (183 %) 0 (0.0%) 1 (42%)
11 47 (412 %) 6 (35.3%) 26 (43.3%) 5 (38.5%) 10 (41.7 %)
I 42 (36.8 %) 8 (47.1%) 20  (33.3%) 6 (46.2 %) 8 (33.3%)
\Y 11 (9.6 %) 1 (5.9%) 3 (5.0 %) 2 (15.4 %) 5 (20.8 %)
BSA# (m2) 1.6 +0.2 1.5 +0.2 1.6 +0.2 15 +0.1 1.6 #0.2
EF* (%) 55.6 +13.1 57.8 +7.6 62.3 8.1 57.2 +8.3 37.2 #10.8
MVP# 89 (78.1 %) 14 (82.4 %) 55 (91.7 %) 1 (7.7%) 19  (79.2 %)
FREEHD 70 (61.4 %) 6 (35.3%) 54 (90.0 %) 0 (0.0%) 10 (41.7 %)
MAP%only 19  (16.7 %) 8 (47.1%) 1 (1.7 %) 1 (7.7%) 9 (37.5%)
MVR# 25  (21.9 %) 3 (176 %) 5 (8.3 %) 12 (92.3 %) 5 (20.8 %)
MICS#’ 23 (20.2 %) 1 (5.9 %) 20 (33.3 %) 2 (154 %) 0 (0.0 %)

#1

#2

#3

#4

#5

#6

#7

:MVP (Mitral Valve Plasty) ; {& i

: BSA (Body Surface Area) ; /A3 [fif&

:EF (Ejection Fraction) ; /& == B HH =2

: MAP (Mitral Valve Annuloplasty) ; f&0i5

:MVR (Mitral Valve Replacement) ; {&1i§
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# 2 3D-TEE FHHIME & OV & Lk

[ (n=17) 7% (n=60) b %4 (n=24)
BEFE (mm) 36.4 +4.1 40.3 +5.6* 38.1 4.9
e (mm) 32.7 #4.7 35.3 5.6 33.0 #4.2
JEFAE (mm) 116.8 #15.3 127.9 #15.6* 124.2 +15.0
AiT5S A2 (mm) 22.6 +4.4 24.6 +6.3 26.4 +5.0*
#%22 P2 (mm) 12.7 £3.7 17.4 +5.6* 14.0 5.9
RERE / HERE 1.1 0.1 1.2 0.1 1.2 0.1
fiEre, A2 1.5 0.2 1.5 +0.4 1.3 £0.2*"
JEBHE A2 5.3 +0.7 5.5 #1.5 4.8 £0.9* "

*p<0.05 vs 17!

~p<0.05 vs 7Y
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