<
z
c/
i
%

HABE RS - SWAERES
ZEE  EN 5

TR R EFAI O 72 85 (0 T T — FEISEE O R B E RN
MR HIAT ORM HER M IERP S o

L. LI

DT I —3FEH IEME— P — 3 HTH -
TZOPWE LT =k - BA R R T I8 ZRkoT T
I — R AL T O — e LA AL A i
BHEC o T E S, ) o~ F MBS IE D H
L CTdH o 72 DB EAE &, BAE TIEE M RBIIR
IRAERE - ZEVEVER IR M PEREIE P N E L T E
T S 512, FRBEDOWGE S S EIR D S SRl
NEDN)OOBH Y LT TH—F b EDACE 5
TWET. REEOLT I —[EEE, oo
BRRACICHIG LT ) A, RTF X
(&, FRBUEC T O — PIRAEIZE S A A ST & B
XL L OFEGIEFEF-> THEEX, e oigEs Bl
fEypzxHEELET

2. {E18FH¥57% (mitral regurgitation: MR)

RS (MR) (X, 1) FRRPBROGED
BE (B o F UG E) 12X BB S

—MHEMR &, 2) FFRREREOIFENEEH % <
TOREZWARZEIZE BT 2 2R MR IZK
BlanF 3. —®MEMR O E L TEEIA -
BECT AL L T b 0%, A=K - BEEIET
OFERELE L TCZREMR SHBLL TV 500088
AIEEZETY.

A —RMEMR

(1] R - FfEZs &

—REMRIZ, VYT RROEERILE
7 b NI R OIER WP D Froelil - &gutk
DR SNZ & DR FIROBIER &1L ) B L
F9. R LOABERICOWTIE, Bl L ET.

BEEDOT O—

BB (%)

aNs
SRAY
it W

&Y, A% - EBCHFRAMSNDY, R
BN B LA LS. 72, EBAMW
O EMENZ EOFERE 2D F5. £ TOFFEES
(212 T A5, — kM MR O T @ 1 EOEE

—WIEMR 2B 0, @6 »0EEE (Bn
e EOJEIR - FEERREICT ALK - OBERED - i
MEZE) BAHIHL72EETT.

2] Lra—prk - 2

(1) JRREZ M

) < F MR L, FFRICY v FEEL
SRR - WEIPEOARTE - ST R O S R0 28 8
HoOBHERE) 2koTBY, MEfRPREL
WEF, LTI EMRDYDHY, FHEEND
WEIFEF) v T vz 4 (Fig 1).

EEICBWTHRREPL VTV L NE)
DT LONEETT. BRERRLHIZIHE
I FRoEE, TR XD DB Ao P S AL
EAEMTHI I DBHL TS (Fig. 2).

RGO RS X 0 PR ORIE 2 &3 A
MR &7 ) F305FEMIE R L 4.

(2) WFERELEDOZH

a) WY v N

T RT7IFEOMKRY =y NHFIZL S
MR O HEHiE BRI 1L, 6T b R THWS
NTw2HETT (Fig 3).

— Iz, WY v MR/ KRB > 40%
WFEMET<20%IIEIEL HIcE TS, 20k
BB ORE (79 =71, wall filter,
velocity range) 12 & 2 &L 2T, K
BEEEIRIES 285 (Wall jet) Tlda/NgF
iz 52 L1 AEELSLETY (Fig. 4)".
b) WO ERL

LR IEBR G AR, PRSI AT BN BEAR AT - IRBRE AR, DSR2 BRI ARSI SR e oL -

P IMLFE PR, SRR 88 2 INRE:
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HiaRH

Fig. 1
B, RO L% 320 5

Ve

Uy~ FUEREIES SN AE. SRR IR Rz 2 AR (O
(T B Aohig)

Fig. 2

T IR W 5 ¥ 1 C
(IlL@u/LrliT Td;)

I FH S AL T 23 2 A

ea e HENSH ) 3. W
A, WEELREAD Y £9.
(i)

fEMEFT SR E L ML —B LUV A T
FHEEHWTHEBET5200TY.

R (RVyy) = AZRRAMILE (SVyy)

— eI E (SVy) L VROF T,

SV = 18 IE 7765 7 (CSAyy) X I # L X
IV it A L 788 R P A -1 (V T Ty )

SVy = KEMR A ER I (CSA L) X KBRS0 L
A SR HA I8 2R P P R A 401 (VT L)

TH Y, KEMRF I RERIC BT 5 7
£ (d) ZEHUL, AWM THL EMELT,
d*x3.14/4 £ LTRDFT

T 7z, FEVE SR AR 1O IR U AR & e

EEALIFEET

602

fEIBFP B & 2 W0 & iR PR IR S0 e 0 TR S PSR AL IE S KX B R BIR
TBHELLIEDD, I%%JJ:H:/\’C T 1 R° M 2 W e 19 T UL P52 o PSR 1 A3 /e o L

BT D.

M. Rl R AT L T
N3 VA BT
NS DR S, FRA R RIS

2BV TR SRR KO wmE (d), d)
ZUEL, FWSEHTH L EELT, d X
d,x3.14/4 £ LTRkdFET (Fig. 5).

INHnb,

RVyy (em?) = SVyy (em®) = SV, (em?)
EHEIMTEE . S HITHEEAYRE (R
bt & L ER A MR (SVyy) ThLTK
WHNET. ZOHEIZL DS MR OERITH
E 7% AR A BB T MR % #/NGFA 9 5 72 O 1E
EPLETT.

RFMV<%> = RVMV<CH13> /SVMV<Cm3>

Wi 30 cm® DUFAYERE, 60 em® PL R AYEE
EEFSN, W 30% LT AEE, 50% 2L
(ZHEE &G S E 3 (Table 1).

(ii) PISA (Proximal Isovelocity Surface Area) %
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Fig.3 75— 793 =y MAKERIZL S EIEF

=E

FEW O FEAEFEREM. ERAL T2\ & oL

b&2H, HEIKRT ;t777~l\77(2E LY« MEGTEM & AFTEOLIZ L) E

FERE & FITS %

Central Jet

JoyhEEE: 51%

Wall Jet

Ty NEEE: 27%

Fig.4 77— N7 IEx - MEmisiy =y M2X s
FIEEZWOMES, FLIEABERVEESL Y = v b
(Wall Jet) 12 EDN %< CTh, ¥V oy MEEIZPHT 5.

Vi EZ, LA KR

(Fig. 6 - 8)

FEZEPN 7 O AEE F7 38 5 7 1B 2> 5 Sk I
WA RN T IFEOIN R LBHERDI-DIZEZENT
7T — BT HH D HIRNEAL S 2 B G O T
»H L (Fig. 6,7), 77— K750
BLUEELZFRE LS 0xREFIEE O LFHHET
%)% PISA B EIFATWE T, EZNONN
RIMGTAYE 2> S IRNEALT B & FEREAE L,
TR O A AN A U 72 DU I PISA o 1%
rem &9 58, FOERMMMBER 27 (em?) &
RVEYT. TOBON T —EE5OMLNPET S

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

HE (TR LEE) v em/s 358, BREE
iﬁ‘?ﬁi[ﬁﬁ(fTEQ 2nv (em/s) & 7 Ui?
(Fig. 6,7). WU o #iE g K7 7 312
@E'maﬁx_{m,[ﬂl(/m%)# (Fig. 8) % Hﬂﬂﬂl‘é‘#h_mmlj
[if# (effective regurgitant orifice area: EROA) X
LﬁmﬁLﬁ=%WLﬁmﬁ%(Q k- Vil
L CUE DT, W P oo 18 E 5 0 i o 1 TR
(EROA) %% L 9. EROA 23 Uil %58 L
T—HETH S EEL T, EROA &#fEH N7
7R K 2 BRI T FEE D 3 R [ A 4
fifi % 223 72 b DA R O @ iR &= & 7
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KEIARF ¥ EHE(CSA)
=3.14xd %/4
d; REKTE TOXBIRAHE

d,: EEEETE TOEIE

EFEREFE(CSAW)
=3.14xd,/2 xd,/2

FEHE

d,; ZFEETE TO IR FiRE

1B FH 5

EEFFRESE(V )

KB 8 7R BE H 5K D
RERFEMEVTL)

KENARS &8
= CSA, X VTl

(B8 88

HERRA MR D

Fig.5 Wilgs LUV A 7 F3E12 & 2 REMIRFEE 35 X OMEIE 7 5 A M = ol 5E.

FRE(SVay)

K=, LA KR, Ao KEIR (FEEEBKRZE KEm7EE i)
Table 1 B O T BLE FRE BE /(T T — 434

[KiksaeE) (A AR E]

i HEIE i BIE HEIE HAE
Wk P IEI LD FHEGE (mmHg) <5 5-10 >10
REMAEE (m/s) <30 3.0-4.0 >4 FOHH (cm’) >15 10-15 <10
FHERE (mmHg) <5 25-40 >40
FHIfE (em’) >15 1.0-15 <10

<075
(NN

[ KBRS ] [ ]

hiE HEIE EXT BIE HEIE i
SEMERH SEME
NT=F7TFHHEY v MR NI=RTIHHY v MNEREE
L LVOT B0 L% <25 25-65% >65 EREHEEOLE (%) <20 20-40 >40
7= R77H5ERIE (mm) <3 3-6 >6 A7 = N7 THERIE (mm) <3 3-69 L
SEEAHR SEE
WE (em’/beat) <30 30-59 6021 L WS (em’beat) <30 30-59 60b) L
W (%) <30 30-49 500k WiRE (%) <30 30-49 50LLE
WA (em’) <0.1 0.10-029  0308hk WA R (omd) <020 02-039  040BLE

D %3 (Fig. 8). Z® X 9|2 PISA Tl SULTAIIIRY LDEBIchZZVERELZb 0%

PISA K %z PEk & g L, BB iit= O
rEHELTWET. LAL, PISAIZKREZHHIT

FERZI3FERT

EROA 233 HA i A —

604

TlEdh A (Fig. 9)7. 512
mf@étﬁmLTMh

=
i
=Ny
&

Wi & L CRODTWE 9728, EROA 2°
—ETHEWVWIZE L LIFLIERSNE

$Y. DLEOFEHIZ X Y PISA (2 X 5 f#iff 72 35
EEIIHENH ) T LG5, WY v
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80 k=

PISA:

I 57 2R BE AV VIR Lo
THA, EOLEANEE
LB REMNSELHFERD
RETE

N

(ELEERES

20 <« YEL
cm/s HnREE (V)

R (17 =Y D) FE R MR EQ (cm?/s)
= $ZrOFHROREE x RFEZEBYHMBEDEE

= (4mwr2=2) x FURLEBEFEORE (HrViRLEE)
= 27r? X v
= 27riv

Fig. 6 PISA {12 X 2 ER= O JEEE

Peak Velocity = 435 cm/s
Fig.7&kYQ =226 cm3/s

EROA x Peak Velocity = Q
EROA =0.51 cm?

VTl = 126 cm
EROA x VTl = MR volume
Peak Velocity =64 cm3/ beat
=435 cm/s
Fig.7 Proximal Isovelocity Fig. 8 ek N7 73512 & 2 818 30 it Lo 4 A &
Surface Area (PISA) 12 X % O 5 v LA A E 45 & O B8 IS [T A 43I D I 58, Flig.7
g O e &AL, Z DHER WM I & (Q) & e MG 2 & 3 it 77 L1 T A
T, Y0 E LM (A= (EROA) HHH SN D, T a— O CImiiEE o
N ILGE 2555 2 & AR IS B S envelope & 72 € % & MER AR EAHE T S 41, EROA
BHE) H736 cm/s T, PISA D COEERE RS (VTD OfE AU &R oiiiE &
PEr=10cm ThHo72720, I 5

I 308 G 1L 95 2 1 2 m? X v = 226

s EEEEINS e e e
om s = Vena Contracta & (L3 MR DS WVAEZE DS

NS R ER SRRSO (FRRED) IZHET D,

F D& ZAZ LW ATFBITIL PISA 2 L 5 & FEBAL % sl L EBENIC A o 7-d & b NS4
iEFERT IR ICH T, F )RS, ZOWTHEA RN % o 725 Lo 2
(iii) Vena Contracta (Fig. 10) ETHY, WREEMUHRANZRLIS. [T —
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Fig.9 =RICHI— 751255
R MR @ PISA. LEZENHEIZEL
TWw5, PISAEFERTIE 4R L, Hig
EBRROBMOBEEET A VI2F o THE
WELEDRLONHETED

Fig. 10 75— F 75342 X 2 f4IEF
CIFRIMGFE Y = v MiE (Vena Contracta)
7t O EAEEE S, /2
ZENO R (PISA) & EEMNO
distal jet HITHRd ¥ = v + DIEAIK
W& Z A% Vena Contracta &\ 2\, Al
D F7 TR L 72 A 0E 5P R o EAE
FEE RSB 5

Fig. 11 =KITLH 7 — N7 I L B EIRFEBLBEF S = » b @D Vena Contracta.
Vena Contracta DL, W2 L Y RKE CEZ D, Vena Contracta ASIEF] T\ Z &3
HS»THhDH

F7 L DR EHETIRLENT 2
I D WA o 38 51 12 S0 i 1 I IR & & < AH
BL7z2] L) Blgnrs, HEEREHEICHEDN
TWwZE 9 (Fig. 10). 7 mm DL E72 & FEIET, 3
mm PUF 72 L BEE & HE S E $ (Table 1).

RPENL I O A X2 ERAET 5 HETH
D, WL E ¥ — AT RSEMIEWEE (B
BEFEDPS D, AR R MR 2 &) IJIFHEMED
BWwe EBbF4. Vena Contracta M fk & 1
MyHE GERME N7 738 5) O b
WiE e . ok, fEEcEER
HTH ) B BbILE 5, Vena Contracta
DS W LR, W ASESNC X 0 RS
B s (EMTEZR) ZEPMEERD 9.

Fig. 11 (X818 %551 Vena Contracta % 3 X
LTI —THELZLDTY. IEHTZVOD

606

BHL2TY. ZoX) ISR ERILIZELE

RPETT A, IEWICIEMEIZEH 5 1 K #HE

T
(3) FEH MR F

LDIHITE MR OGO BRI 72T 72 5 72728012,

MR OFEHR LY b EREEOHPEZET L. L
L, BIEEEAEEAM S ERE 2> TWET DT,
MR O J5 K R 56l 72 5 AR B AT EHEE TS,
BBLOFMIZNT T2 L, HiR & =2 scallop 7%
ETRERL & 5 #4592 %° commissure scallop b & ©
7o ERIZ BT 2 RO 22 22 A 25 1) 295 R
GHARRZME s O T REM:) DRl EE T
3. R 720 C 72 <, AR - OSSR -
BB LCTZI—HHWT, MIEFREho &
VZIRZEDI L AT 5 225 $ 5 & & DSHEEHIIE
WA ICEZE L 2 ) £ 9 (Fig. 12-14)°. Fig. 12
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ERAINLRI-BIEFH

Fig. 12 ZWiHRHE.0 L3 — I X 2 @R R OBAZ T (7a—

TOMRIZ L D)

EXQANLRI-EEHF

Fig. 13 ZWiTFFAE.0T 2 — 2 X A MiIEF. SE o2 N (P15
T —7 0 THE)

WAL ZI—MOTa— T2 =T L —
Tz SR72REOBIE SN LFRERLTVET.
TH— 7 E RO ZEM B RIARAERNC £ b £
0 FIH, FEHNIKR L CHH#E) T, Tu—
THEEMEEEL I EICLoTY, MIEHFREeE
(A1-3 & P1-3) OBIZENTRETY. £/2, 70—
7% ETFICBETLZLICE > THRREEDOHE

Jpn J Med Ultrasonics Vol. 40 No. 6 (2013)

23U RET Y. Fig. 13 13 0° O{§E T 25,
TO—TERERHEALTTFOLXVE RS L,
A3, P3, P2IIMFCHIESNET. Tu—7%
LI EMIEFROPRESE 2T, A2, P2 A
BRI TwIEY. 5127 —7%5[<{ &K
fREMEMHEFO LOFRRZTEET. 221,
Al, P1L TH Y, ZOHEFITIE Pl OEFEABIL
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PIBl &Y O B

4500 Rl

S Y O Bl

Fig. 14 ZWrHANGEE (T 0 — P12 X 2 (I @ B OS2I (P - Hhoedl s X OMEIEF D) o R .
%930 medial scallop O EFLIERI T, NI Y ORIME TOARRBASBIZ SN D

lateral scallop

medial scallop

middle scallop

Fig. 15 S50l 12 B 1 2 Wi Mot J5 100 2> & OAFIE I o357
gl (M2 SMEIERZ b)), BBLFFIEALI 1k
M (PISA) 23RS, FOSHIEINZHRY = v F2ET$ 5 2

&L, EMIATTRETH B

SNET. AT L —VOMEZ 13B5ELN
2L CEIEST A2, P2 & RN CBIZ L, K&
B0 — 7ROk % NliE S &, NHlo R4
MOEMABETHILELEZETT. TDLIHI
WIIEF D) - Hrgeds - AMAlEE ) o 3 fiEO REgE T
a2 #5952 L1, Bk L a—-TH D
LEAAWETH Y, MEIEFEER TIEEIFTHI N
EMEFHEELNET (Fig. 14). F 72, #ii
Vv bOFETHEBOHEEHTTEETT. Hi%R
BRI THAUTHGTE Y = v MILEREBR, HRRD
middle scallop DML TH UL, £FEDOHTH~NKL .
B, %R medial scallop & lateral scallop @ik
BRI WrfE O 7 — BT LR LIRSl & 5%

608

AENRTL, INLOLEIFEZRTRBRL L
O FEHR TS TP L 72 scallop (2B 2 F53E
SMOEIMGE (PISA) & FOHANZ 1] 2> 9 ik
Vv bEATENIDHIIHEEL T
(Fig. 15). WTETIEZRIC LT I —HEIZX D,

EMEF R R A BT 5 2 LD REE > THB D,
FRRIS A ABIE E T\ ¥ 3 (Fig. 16). Fig. 17
R L E 9%, SMRHE TS5 2 S8 IET %
BIZ4 W% (surgical view) 2535, EEEIC
EOLOTHHATYT. TOMTIEAI S P3 IR
JCOMIER &S —HCTHZE T ET. 2ok
I IMENE TR SR OBIZE AT\, AT TR B
BOSKRGEELEELTBLIED, L) LVWERK
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Fig. 16 = XKICHEMEE.C o 0 — 32 X 2 MiIEFREROBiE (FF &
D EIEF 2 Bi%). MIRFHIRO LR AR IZBIZE SN 5

Fig. 17 ZRIGRAE LT 2 — £ X A MIE%5 (A3, P3). Ffir
BEDBILET L FEBALAEIE L T2 DDHL 2 TH o 72

Mz %A) T

(4) 1o ZEHERE O FT-Ai

— &M MR TH - T EEHIEOFFMITEE T
T EERRT AT L RICTFHR 21T Th
FHRDPEN DI, LR T ANETT T 2 RIS
Firz47) oo T §. EERHE)
60% LLF & %\ A P R IR AT 40 mm DL E
2% RN T %2479 O EAITI?. ®E MR
M b EIEZIILEFEN SR TE 5720 IEFIRE
LD HLLALEZONHEIILHEL 325, MRS
B o T HIEEERHED 60% & B\ A UK
HIEAT 40 mm & 72> TW B DL, BEIC AR
TTFPHFEEL TR ERTEES. £/, HIE
FriEIAATI, FLEEF - B - RO - Il - R
OEHELEENT L 72D EHE LD 35720102, fir
BOEEMEEY KT S HRESH D 5. 4y
BRI ESEREREDYMER T L TV 2 HEFI T, JFIC
FENRF BN L D IR DS E RN b LV £9
(5) FTEBA 14 0 FF

FENEF T AT 12 MR ASERAE S BIEBIDH 1)

Jpn J Med Ultrasonics Vol. 40 No. 6 (2013)

9. 2ok REMNL, WhREEE LT I—I|Z
L) 2O TRt 2 LEEDH ) 3. U %
?D MR A7 % Z OFMOHIFHE L, P
ATV EC 2 EATITRETY (Fig. 18)7. 72,
i WS 78 2 B AR 2 12 70 25 U i B 28 (systolic
anterior motion of the mitral valve: SAM) A3
FTAHEIH Y . WENHEERHRIRE E
MR FEEE DT HREBITIE, FPIBARERICE
Sy EEPAZE (SAM) I2£ 2 MR ASHIEL L 5
WO THEEDLETT (Fig. 19)%.

B TR MR (Hgett - B MR)

(1] 5 - iRz &
FRRCMERN A EAINEAD 2 < THOHHBEZER L

SRALOGHE 22 £12 & ) 2RI MR 283 L £

ZOMR L, HEDLEL L COHHZERD20% &0

REFD 50%), FEFIOLTH % fFHE S, BEER
FPERE TS, LTINS, RkEhs 2 et
% &, BIMED DI BEREYE MR & IEIE T

Z oMY - HERETE MR OBEFICBE L CTiE, il

PR FLBEF AN N 2 SRk 4 R &D S ) 505,
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Fig. 18 P Al .0 0 — LI X 2 MIERIERAroFE. —FEHo
TR AN = DA L 72D B R L (A), W& IZHAL 2 B
e L, “EHOEBMZMKIEL /2. Second run a2 — (B) T

3, FRESEEL TWDDOEFERL 72

Kanpn A
DBE: T EEN
. #1%

e
-

Nl

T t&

Fig. 19 fIE R R LIEBA 2 17 - 72 & & AR/ 2 5 H EE P
FEX I U 7EBI O & MR R, AR, BEIIKE CHEEDIH
T EN, MHBICIE SAM SHB L Tw 5

JL4F tethering & V) BEE TR FSHH I NS L9
W2z L7

JE IMLPE MR B O A8 B8 IS F2 G 130 AR JT TS 284
LTwE3 (Fig.20,21)"". fIEF5 0 HSHM &
(&, DGR X A9 PASEIER (closing force)
EERIC L BIrR % #E G 9 H1EH (tethering force:
tethering & 13 [SH TEMLN L] L) BIRT,
tethering force (I8 IH TR ASFLIAM IZ B DS CTIEHE
WS TE R 2 2EMEZRLEY) ONF L AD
ENneprcivEsns eE26NE T (Fig 22 /4).
B ERT LRI TY, EZILROL L WEEL
FEREKT TIEMR IZALNT, EZEMADLEE
FRAEART & W /5 5 B 22 IRRE TR LD MR 284 b 1L
F9. EEREETCIE R AR, Bt
MROEREZEZENFEFTY. ZOLHI BRI End
BUE T, [ZE SRR I MR L 72 LI 23,
IR R 7 E G| LARDOUEFMHE LT LD
M Z WA ] $7 b5 [tethering 255 Ml T4 MR
DEHRTH S| £E2Z5NTWET (Fig. 20). 3l
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A EL VWIS TIO MR ITHHENT
EF L7, BUE [ALEGEEAS] IR ENT
TR S5, AHEmEEASL, TV IR
MR Z A S84/ T-L LTELC & THRETIEE
ZAONTWET. FindEicE#ERmomTy. ZoF
M CREE MG T AT F 5 &) FHsHET L
TWERA. [AHEERFH (REIZ U
AT 72 BOFRIFEEEL TR v tw) s
VAMBHBLIZTTY. FDROTA T4 2Tl
[ A SRR REIR T I & 2 Mo B EE MR T,
MENX—2 0 T2 EO ORI T 5 BMHHEICD
A b 5 NYHA 11V O 5 2408 7 sl %
EZEBLTHEIW (9 21b) ] EWvHFWTT. 4t
BTMER T HERNS VETOT, —Fl—pFlEE
IR A LENH H EBVET.

[2] LTI —FTH - 2

ORI R E D 2\ T IEEREL O HIES: O /LB fE
KTEHRHY, OQMR2H D, @FR - FEEHEC
WHNEFEL R, S HICORROMSHMEINGR
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--------
o

.
o

# [Papillary Muscle Displacement

|PM Tethering Length |

[
bh T T

Fig. 20 FLEEM OMIANOZERZ X ) Bl IE fr o i s 3 2 85
SEA DAV~ OZE RS FLEER SCm & RIS IR iR M EEAE (tethering length) 12 &
0 FFI S AL %

EMmEMR

Fig. 21 FRIMYE - BRAEE M IE 7 305 1 o IE 73 P EH AL 18 12 L AR T TS
TR CTwD (). BT, DG LS I ERT R T 12 B3V C
FRIFIFI LNV E TERZELMSE L, iiRiE— BT 5 X9 12A S

S O(EKED, ORI - ARREMERIEF O T ARIE AR L NV E T
?UET“% FULRAFIRNEN L2 F FH8T 5 (Y 7 KH)

EEHEET EEHLK

Normal
R Tetherlng Force

»{i\ Reduced
Closing Force
\ \

Augmented
Tethering Force

Normal
\Tetherlng Force

\\i\l glcg;?:g; Force

Normal
Closing Force

Fig.22 RIS 5 N5 LRTIANER L2 IR RS ERTEZ KL ) 5

“ODu e
ﬁrﬁJ/\Nin (Fig. 20,21) Z k%L a—[X{T AT, ZOMHBREIIEZ T, LHTUPERTH T
MR T IUE R E O - IRl MR & W T MR O IR A HALZRL D Db T 9
XFET. MIERROLRFANOEN % FHHT 5 9 DRFINZEM L2 2 AI2H Y, BigIE— R
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DT EERE

Al

’L\TéiE ll_,\E#
———_

Fig. 23 FRIMPEEIE S B A 5 X B IS LT 5. ED LA SRR
RSB EE Cd 2 5, 45 O LA IR IS R EEREICHE L T
b, —HRICEAAL TV AIRROEEEZSEIGEHEEZANELED

s

Fig. 24 EB)EH (2
D IEE D DT 2 BRd T 5
KLTWB. R IET S5

LTWwAEHICRZFT (Fig. 21 ). FREDVFlE
LAV CTHEET & 2 WEHIZH S %272 tethering 7
HoHEEZONET. LRIUPERTIE, FHIlETIC
H CTR72721F THL tethering O FH D FFAi 23T
Zo@;ﬂ&Lﬁ@&b‘KiT FHlFrm ClEEa 5D I
ROEFEWEAATIRE D S LEZEMIAE T 2 OWIE
#T9 (Fig. 2 ). REIRHCIE, EHPSHAE
ERARTEDLREBMITHIHL TWD 2 & 2 HlERE
BYEDNH Y T, REIFTEIIFIR - REOH I
43 % BT FE 3O TIPS tethering % G T 5 D12
ML CWwWE 925, HTRZZT T tethering O

DS DAIZ K WTT . E ORI TR & 27

612

oﬁmﬁﬁ Pl
'jL'f‘

AL 3kICTa—I2 &
@ PISA 155 HS# 121
(FA4F3Ivr) ThHbH

i)
W
ZEhY

VENTWEREAD,
LG
TWRMED B IT RN - FERETE MR 1, PO
BTlE%L, LEREETTOT, ERIHARHEIEL
T% LI DEHIiT 52 EAREETT. AF
BRE - BRHROBEIZD HAANETY. EE
%%X%aa(mmw e 2= WUHE R W2 =
(LVESV) * FEZIKE (LRMIEG O EFE/
Bz ) - st (PG & G0
POEMEREL TEE) OMEIZEZETY. MR
ﬁ%%afﬂ%ﬁ T LML LY. 20
(BRI R IIER OISR L D b S EE

—SED W CEHIi$ % DAY
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Fig. 25 WEREEZIMZ 72T 7L v ¥ 7 % WEHABE G (5 O H e A IE

FE. ARELAUGEPRESIND

EmHEMR

A

fre

FEmtEfERTZD
EMm4EMR

Fig. 26 Frsmiefii iz Ot&aett - RIMIEME I LR 0T, EOIEEFII L THRDAEF DO IR

tethering (25 & Frii & % SR O A L) 1LHTR

HRFIRRICHIR L T b, A5 DR BT 7212

MR 3% o 72 HEBI TIE LR D tethering 25 L <HRKL MR ICHG L TW A I EAVRIESI NS

EblEZOLNTT. EEREFMOL-OIZ,
MR #f5EHE N7 5506 OLEE dP/dt K721,
Teiindex Z K720 §5 EHFHTT.

FEREE - B IMPE MR B THRILIZIE L TR E
CZALL 4. IMEA EF$ 2 & FPNIHFR AR
L7210, (OAEOWEERCREME & ST sl L T2
LEd. BENISTEROEESE %55 2 & 25E
2THh Y (Fig. 23), EBy AR OWMIE % 5FH 3 5
ZLOHEETTY (Fig. 24). Fig. 25 [CHIRFEE* &
L NFHIIRE S & 0 R I MR S BIC 0 L7
FEGI AR L E 9. IBIME MR IZEEICEINTH D,
FEESLETT.

F 7% PR FRAI T WIERA Cd Y R RT3,
Lo L, EZIEAKDEKE O MR 23 LTI % /)
SLTHFHTTLOMARE L TV 2T, RIS
MR AFRAT - F3ET 2 IEBIN % < Dfitikh & i S
NTWFEF'Y 2O L) RAEFTIE, AEIKEL
FFIZT2 92D tethering 255\ & W) FEBAH ) 5
(Fig. 26). FEREZEAT X, Sl o R R % Ein &

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

FFE TS, IR I KBRS I E 2 S
BEILIZ V. ZoOZOMIIERIRIEFHRICEIDE
B9, A tethering bIEIH L FFA. Lo L,
TENRFP R PR & (AR R AT T~ B T 5 72Dk
52 tethering 253458 L, MR Fi38 & B3 % W RetE
»HY 73 (Fig. 27). FEWEEMEZICIEIEH %5
MEDH ) 9. BN MR 6O tethering 1, X
TR D IERANC S H 0 "7, PGHHNZ IS IE R D
FASHZ PHE L, RIS ROBMZHEL 7.
C ORI THERIZ B % AT\ PR TR 25 %
L, FRRBMOT & T LIS LIZAEE 2 [EIEFH
ezl 72 ) £9 (Fig. 28,29). FEOLFENIHRED
T2OIIRIEL o TV ARTIEH ) TEADT, B
REMEMEIE Az L VW2 9. e/ S Ltk
(BT 2 H8RETE MS T A%, 2 MS i35 L X
TR RRERLANVTHIL . oz
MMIEEEIS LI > TWETOT, @H
O H T ILFR AT #© 9. LVEDV — LVESV =
MVA X VTlyy & 29 #ig D3 TORHAE H T3
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EE FrEm 2 AT R EMEMRA®D
EEMMM4EMR Fom s T

Fiffizky)

BELAL

EER EI#RICTTE
tethering [ > L f-tethering

Tetheringl(Z
" REGEITL

FF<kY
BIANE

Tethering®
BEHEX

Fig. 27 fHUEFERIBAMT 1% D R tethering & 4Tk MR FFIE & OB, IR IL, F#oO
BT 4E 2 5 S 2 2%, BEIEFE A I OREIIR ISR ICEE S NABBI L I2 v oo/
TEHTRIEFMIC & ) BEE T, W2 tethering d#5H L 22\, L L, IR PR & RRIE
MEPRAZHI T ~FEE) L, #2798 tethering H¥HE58 L, MR P3¢ & BE$ 5 RelEA D %

Fig. 28  HilBE s 22| 2
9 R M MR 112 4 IE 5

RE M4 MR
EMmE MR [ZFrEm Az R
- Py
BEL
Ms /g
?

Fig.29 HRAEMEMIETSZE Oy, & & LRIk MR B CTI3L5R

T ¥ T ODIHERFFRIIET L w2 h (BEH), oI
A E RIS L 7o T, L L, I 2 17 EIE 5
HIR & M O BREE % 4 S5 &, Rl 1 XA &R SSLEY 7
) 27 OBEERRI L) B E R EE A (FRED A LIE LIS

TN % 47 - 7B, Fp
g (FRED) 3 shT
WA, EIg (FERHD) 13
R > D72 E
BAMET L, SRR L
NOVTENEF AR L 72 o C
W5

B

IS D72 tethering & IR T 5 T fTH 1L
TWE 9. Fig. 30 IZHLERELLHE O & B A 22 )
RLET. EZELRMEHY, BIEFIEmEE D
tethering 735 LB @A L7z & 2 A ETL 2
FHE MR b ST L7z BT (SAVE &
PM Approximation) 3 & OFFERIZET £ DT —
MTid, EEBRBERTEIEVELLZIARD
tethering 2 HIIZCL3E L, MR diH%L, NYHA II

614

ANEYGELE L. 2oL ICERIRB LUK
tethering /0T I —FFli S ZE TS

— WM MR ZEZ IR DG OF L7 REBI & 72 ZE 3L
KIAZ LD Z WIS MR 25 BL L 72 58 51 o 8 1) 1 ik
BIZIEAEENAD LNLEEA. LAL, —KEMR
Tld, ZRMEMR &) I DI =D T,
MEOEHNITEZETY. Fig. 31 IZEEHEEET -
AREMR ZHFERO2HEZRLTVWET. £D
JEBNE, BH S 227 FF tethering 2°7 <, RIZLHG A
L TV 572012 —KPEMR & EZERRET O
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TRl

ik

Fig. 30 /A ZEJEHAlT (SAVE & PM Approximation) 3 & U #ifipifs
(2 & D FEIICEEE L 22 IRRELOHAE. MTRiICIZmE % MR 2% 1), TABP
TIZNYHALV TH o 7258, M1 BRI T 1358 - 7258 MR 25l
L, NYHA INEEE L7 SRR 21T > TV B 72012 HkR D
tethering (IATFZIZHE R L TV 2205 (K ¥ 7 KHD), HISSO tethering 1£3

BlCEE L Cwa (BB,

EEHREET -ERE
—REMRD S HATEREND

EEHERT - IAHSD
tetheringl=&% Z R EMR

(RRERY: SHESESAE $U))

Prolapse

LA
'L

- = 0

Vv -

\
ﬂr
.. = L
_—

Fig. 32 —WHEMIEFE (MR) 12
BU D —kMAM (FOEH) B
Ok v 7 (Yo7 &)

Fig. 31 FAZMEET - K& MR 2 fEdRi2 2 6. £0
FEBIZ, B S 227 97 tethering 287 <, BIRFGIATEREL L Tw»
572D —KEMR DBREBEND. FHOREFNIIIHS 227
tethering 2% 1, ZIRIED R MR £ 2 b b

BRI E NS HOREGNII S 227 tethering
MH Y, EEHEBIT - K5 0 kMR ik
MR L EZ 2z 6NET. EOEMNE, X1 XV
roxg e EbnEd. 2512, —KEMIETEL
THo>TH MR DO IRMEICIEEHERE -
HEREYRL, FOOIl KT v ALK
BomniaechonE 3" (Fig. 32). 2oLk
—®kMEMR & ZRYEMR OERICIZEECTY. &
512, —RMEBEBLTH > TH RIETHF ) >~ 7 H
MR Z#HE &5 2 LS HBL, ZORETFY
Y7 E— k% MR OFEEER (MR 2534 % &£ MR
BEHIEATS) 2K L TBY), EELHELE
AbNET.

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

3. {BIEHR¥ER (mitral stenosis: MS)

(1] R - fiEs &

)Y F BRGSO T A RS
£V FRAIRAL - (SR ASEEROMEAE - I T S
7o B XD ISR S kAR L 2 D), LR
ERLHEMEID S OB - BRrEI LET.
e - Ol - ERREREO VTS D),
AEMS (FEIEFF IR MVA <1.5cm’ & 5\ &
BIEMIC L DEERN D o1f) 255 LIRS, SHEHY
TENRFP IR D 5\ ZIVEHY - R 7 — T OV RYAEITE
FEEMOBIL & 2 ) 5. FlAIKILOEVIEY
7 F P MS OB IEREETH O, EEALE
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Fig. 33 Wrk.0r o — I X 2 M IEFR %2 Ol 35 & OVG IE 7 1 1 A

DOWE

Fig. 34 JEV v~ F USRI AE

AIRAL (IZED) 12 X 2 B AITEAEOBA DI
(BRED) AV/NS CBC. SR

BEEWEIESMET LS IR

Yy F TR RAE OIS
FRAL- TBHEE F AT 2 D10 L, I & % F G o T -

HEL, Zodic

THEE S AREICHRL, MEOREZRL TV D

T9.

[2] Lz —prh - Bl

Wil O 2 — O R TR R O
EFRRIMEZEFZOIUIMS LW c& 3 (Fig. 33).
F70, EREIIZ L H Y THADS, AL L
MMZEVIE) T FUEMS &2 bH 0 T
(Fig. 34). HEEEFMICIIUTOEE ZHET 5
CEDLETT.

(1) &M EEZEOWE

Wb, WREMOER - EEEERSED

WAL, ZOEBZEPSIIRP - BN %207
AL e\ 7z, BETR S o 8 I 28 50 10 7S
WAL, ZOMiEEL>ERP 2 6 K20

616

TWoLK D EL2EAP L% %D ET (Fig. 35).
KB - EREEEZ (mmHg) = 4 % ISR MT
W (m/s)? vy Rz b, Fi?blﬂ~&
(2 &0 EE O IR A IAEIE IR X 2 E
EEWETE FT. F&%;iéﬁﬁ%%mu
Table 1 D) TY .

(2) fEMEFRIIEAE (mitral valve area: MVA) Oil5E

MVA (ZbT T =X ) EI23FEEHOH T
MWESNE .

Wik O — [ & H v CTRETE TR L)L o J il i
&5, LRI MVA OflE 217\ %9 (Fig. 33).
IEH Tl 5.0 em® #EMIEAIZBR L £ 975
MS TUEBBAMETFLTWES. 1.5-2.0cm’ IZ
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m2m/s

/A\jf_’iwh/w\\" = 20 mmHg

EEXE

® 0 mmHg

v .l""\—h

Fig. 35 ik K7 9810 L 2 MIHfpRIc L 58

BoEOIHMREMNE. (F
SRS A AR L)

R R 5

RERSE KEHBILE,

Fig.36 = KJuLr I —[IC X B IS AR ORI X 5 21L. EIEP
PEIZZALS 2 O T, IR ORARIZBL L 72 THIES 2 BE»H 5 (BIEESRY K
i F-oe A R )

BRAE, 1.0-1.5cm® IZHEEE, 1.0 em?® A (3 E
JEE H%E L 9 (Tablel). MVA I B KA E
WZomEErZLsEEToT (Fig 36), Lk
B ORAKICER L 72 MVA ZHI%ET 5 LB D
hET.

S50z, #EEE N7 T3S X D IS A MG
TR OILIRIHE D & S WER TfT b S
2?7 (=R ¢ pressure half time PHT
%) PHEMVAZRDLZENTEET (Fig. 37).
Msﬁ%ﬁ?%ﬂm%éﬁg,#%%@fﬁ-f
EMEBEIZHIIHELT 5720 @FAMW
Eﬁ%%ﬁﬁﬁ%Té:t%%wtﬁﬁfT.
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IR (3 BT ARAF

HFIREIE, COFEIESEE2FLTBY,
TR RS 2 T IEER L T & T
O, MS U OEEER IR
FAFTRFICRESBEEZITET. flziE, K
BRI R LR RD D 5 &, EEEVIRER
BICEMIC LA T 272 0KRE - EEFREITEHE
IR L MS SR TH A D L ) IZFHl S LT
LE)OTHEEPLETT .
HEEDORIZL Y MVA ZJIET 52 LB IRETT .
MVA X jit A5t O W - #EERE - = A
i

FEORXAHY LoD T, Fig. 38 1IRT L) IC
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E&E

//=wmﬁ£§2
|

{8 5 F & 368 1 37 52

il 200 cm/s
100 cm/s

MVA (cm?) =
220 / Pressure Half Time (ms)

Fig. 37 G N7 981 X A EIEARLHEOME. EERZEAH (MFEEAT 30% ) 3
ZEFMAME G MVA I3 — Ik, ZHIZE D MVA 25HEWRECH 2 RERR). Lo
L, EZERKR KEIRFEFTASEDET 5 & PRI ZE LA 2 EA-3 2 0 TR P R H

A 2D, FrHTRISE R S b

3.14 % (1/2)2x VTlyor = SV = VTl x MVA

Fig. 38 #H02 X 2 BRI OMWE. EERHEBORS X OBRHIMFEE R L b, A=
HiiiE (stroke volume: SV) % #lE$ 5. MRS OECIE, SRR x it AL 0 5 [ 3 EERS 3-8
= JAILGEE = SV O & ) OB ORENTHETH 5

R V0 2 B I & & A 3 it A IO 3 BE Y T
75 MVA 23R 5 Z EDUHETY. 2o DT
J& s o — 5% & AR IS MVA 2 EHEHIES 5
BN HPETT. KBRS CAENE T 3051 D & BRI
T, AEBR G & EEAR A MR A R 2
BI2OIZZ DN FEIER N EITEEDSLETT.

CDXHIZ, MVA & — 12 3 HHHO kTl
ELE T2, MS Tl MVA 232 i & 1) {17578
VETY (Fig. 39). EED»OHREFONEE -
T L A MFEATEE AN L CTAE LR - C
AL, FPIL@EEk b M P ~FE g Lkt A
LN TR D ZER] (FEBERYFHL : vena contracta)
B L, FTOBRERENICIEDS > TITEEY. #
REAY SR LIS AT L D B 10 - 50 9% F2 B2 Ik
VILZEPHLENTWETY BT a—-0M
TR 2 DR A O TH D), H#
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Fe DX CTHEIET 5 DOIFEBEW T O T, f#5
A MVA EREFERMVA X LITLIE— L THA.
ZOE, HEBRELDBEAATTY, MBHEN
MVA & FEHEI MVA 28 —E B THEEIZRK X <
RS FE T XE T, Fig. 40 |2 f#H
I ERRERY I YR & (7% 5 72 MS FEB]
ARLET. EEOCAETLY, WiEglta—
B CIIEIEFIHAE 1.5 cm? EBEOMS TL7Z.
L2 L, @ T HOmEE0.8cm® TH D,
1T — 7V Gorlin @3, T d EHJAE MS TL 72
HR2 532 b T A MRIERFEANLBIEET 5 L)
YIRS A 5 L ENIZA - 72 MR AEEHN T
SOZPOR L &) R CHREE T % @l 5 073
s, BEMS THAHIEDMERINEL
f:ZZ).

(3) SEENEMIC L AEE LI oI
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1:% AERY

LV

LA

Fig. 39 i IE A B A2 ) O 35 S0 77 L1 & A RB A 77 1

DE N, LR, S

IR LT < % ML (& fF 5

SFRIF LT, Lfﬁﬂﬁ?%&‘#ofi‘%)\b FrFE b I

i ES HX% L ffﬁ

SN TR RVZER (BRREWFH)

%Lﬂb,(@hf%W~##ofﬁ<.%%%#D
RS LD 10 - S0% R T 5. WilE T
I — OIS THHIS 2 O RER S O TH
HEEO N THIET % DIIERREN A OMAETH 5

Fig. 40 #5077 10 & 6 E’J#u#ﬁ%<E7;)f_1ﬁﬁﬂ1§m%fgﬂﬂ FEoWE.Lra—X
TIXAEME S B UL LAy BAFC, FROER 1.5 ecm?® TH - 7228, #50 X TlEFHIHE % 0.8 cm?

Thorz. RRBIZEREOALETH - 7.

IR S 2> b7 A PRIZEAT B L EE RS

MEFRIT2> H /A A o 72 B AT E S ISR L & ) SR FEREA T 11 2 a5 2 D A3 Ei%:

7z

HREER R LEMBISEANH > CTHHEMS
(MVA<1.5cm’) %@BDHVwERbNLGA
HEMS DD ) T3 HHERERD A 235 614,
EHANEITOEEROAEDSFERLINL 0L
ﬁx%%ﬁfiﬁéﬁfi%ﬁﬂtﬁ@ﬁ% SLET. EHAMIC L
DA E MS IZEEKT B OIMATEIRE O AL ATED &
hé%a@,MMA@@Eﬁvﬁ%fﬁ%MST
HDLWHENEE 2 AXETT. Fig. 41 |ZEBH
T % 47 o 7= A WEFPRRASIE B O = S F7- 330037 IL 375 538

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

p{&

LEF. TVITRX—=%—757 v MEMEIZ
WM EAE IR L, S0 2%0
B (DGR =5 > 60 mmHg © LA ]
HZEIE =4 X TR velocity” + 10 X D &) 253
L7z2 & &, ZoREFDRERIIAIETL72A
FAr#EIG LS E Lz, ZoERNL, izl
FEROER 2 B SN E L7z, HEERD S 5
&, FERD D EHITTE T, EREHRR BV
BFIREIR 72 L & HIr 2 OSRTEYH 1) 5.

H.[\ \th \

jLT
=D

A{
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Fig. 41 fHIEFIRZERERGZ

B L EEEB X OB (v
TA—=F =757 v N) BOZRPWFEMGTEE. OAREER
WHLHNE ) PAHEBELREG TH - 7225, EETEMIZ L) HE
A% (A EE > 60 mmHg) AHHETLZE XD,

FHr o #e & B S 7z

Table 2 (Wilkins Score)
Grade Frnl Bk I T AL IE FRO R KAk
1 i 50 o Al PR FETHEEOA  (ZIFEH b DD ;A
(5 mm i)
2 FIEHFEE T 32 1/ 3 LS Frilix IR FRIR D B BIAE
(5~ 8 mm)
3 A5 T 2 /3 FEIE iR i E TRA&
LN (5 ~ 8 mm)
4 FE AL FEH ETIE  FefInE FERIZH LW
nEE L (8 mm LI_I)

(4) FERZREIEFTZRA (PTMC) (2@ LTV 5
e
MRSz (VB & B W IERE S T — T VIR E
DS H &HI S 72 E 121, PTMC 12
HWTWA0E ) a L9, ol dEhk -
FRIE - FRRAIKAL - FTHBEIZZN T4
BelE (1 55H 5 4 04) CTHEED, 8 HMTE
EPTMC 2T WA &I L 3 (Wilkins
Score)® (Table2). L 7L, [Wilkins Score 7% 8
HLLEASPTMC O 257% v & v ) FRTIE 20
FUTEZTY. EIEFAF D CEBAIKILA D
BIEBNL PTMC 2SAN I Z# D B IEBIA L\ DT,
COHLFHETNETTY. /2, ERNIIEO
AiES PTMC BIICFHES & T3 fEMBEr o —
2 & 2 EREOFHMIEBEEI D 2 O TRE

620

BLI—%4T)RETY. LALHIZE EF DIk
X PTMC Ol 2 ) FHAM, LH DA
T CIMMAEEE L TV A EHZIE PTMC 222 &
%0 E£9. PTMC O®RIE, WELza—12X
IR OYER 77512 X A ML @ i H T
DETICEVFFME L ORBBENTEETT
(Fig. 42). JEV) 7 ~ FEAGNE IR 22 5E O Tl %
119 BRI, ZOBEOFFMEAEZETY. A
JRALZ T B 2 IERMEAS CE-8 25
WANLHFZEELTTOT, AIKIEDSEEFHAN
IZETADIAATYLIEFTIIFHIEZ O TH
HElZR D FET. L7zd>C, Ta—RCTIZLA
AIKALD ZER I 22 IR DS ) AR T 5 2 &A%
EOOTCEETT
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PTMCHI

| PTMC#

w= T

FOM@mE
1 7cm?

{g__f

Fig. 42 PTMC it ®.Lox I — [XFp R B Ot 35 & U8 38 88 L5 3 2 D K

TROHND

Fig. 43 ) 7~ F R BIIR I P $5
NEHE. MR RESH S & &
D)o~ FHEBHTES

%<

T, b1

4. KENRFAEFR (aortic regurgitation: AR)

(1] A - weeR &

DOV 7= F R, B OISR % & O RAE MR
B, R (ZoeH), &M 4MEIC L) KENIR
FRERORE % RI2THE %CM@mmr%ﬁ%
KEIIREHE, KEIIRFAIRILIRIE 2 &1 X 2 7 Lo
KERIETRZICL B LD, O L\fq:llmﬂéi’m#
TERZICL 20 EDORE L 3EHOFRIC
D REMRFAFEASHE L F3. OAEE BB «_L,
EREAEAMICE D AERIEKRB X ORI T &3k
LE9. HREARICHE L < IR GEIRH,
TR - BEREIRE, AT RBIIRILA, EBEHIIK 3

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

Fig. 44 KENRZZS9 0.0 2 — K. KEIIRTT L~V
#h%C, EOIEFH (PR <
HHERRT & 2%, HOMER (FPRgEE) <
(¥ ¥ 27 &), *”ﬁt SrCE %, FEELTI—X

S AT ED (FEEED)
SlEH AT oL

CHIRICET R TS 5

BB 2 MATEIRE) MYRES 2 BE IS TATEIS & 2 1)

9.
2] Lxa—FiH, - 2l
(1) JRHEZ W

1) 7=V AR T, SRR O LR R EE D145,
AKAL % EOBALH Y, U U< T A TE TR
JiE & BRI OSCHEERIZZEA R 2 0 T
REWRFIRERE T GO T 2 2 e %, T2
EAICDLECIZV IR TFERELROT T
(Fig. 43). AR LOHIESRIC X 2 JRETER B
LD RROBIEFEL R LMHREELDLZ &P
»H Y iﬁ“ﬁ‘ Al Rl L 9. SERMEDOFR
BHEIITRADVAMOSN T T DY, REIRF L~V
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Fig. 45 KEIIRFEWILAI L 5 KEIRFHSEALIE (AAE). AAEBITIE, KEIRIERT 5. KEIIRFR
ERBIIREE I ASAE Glfe) LT\ 2 2Ol S KREIIRBEA ML B § 5 & Fr00i3 35 [ &2 %1T (tethering), K}
IRFRG & KEYIREE TG o 3 & AL, FRARPASHALE A LT~ (RH) §5

A (IE&EH1)

Fig. 46 A KEJIREEBRIC X 2 KERITPHSHA 2 DR,

O CHEFE X (Fig. 44), JUHEH O F— 3
YT RIERM O R ARO SN FE T, KEIIR
FROMPMES LB VIETH (LEM)

WCEMLTWRWnpE ) »PBlET LI L HEHE
T9. Fig. 45 [ZKEIRFIILGRAE (annulo-aortic
ectasia: AAE) /R L 9. KEMRAHHAILAL
72REETH V), Valsalva {5 L O° EATKEIIRD
RO 5N F 9. KE)IR 7 # 1E Sino-
Tubular EAEFRFE THVTBY), ROILELHVD
Ft#i (Basal Ring) #EKIE 7% < TH, KEVRIL
KIZ LD FRAKREIREE T~ FREEF| S N
(tethering), IR DIZEADFEE S 1L AR H35E4A
THEEZEZLNTWET (Fig. 46 A, B)>.

tethering 1 & % AR (ZHLK L 72 KEYIR % 1R D

622

B REPIRIEEILAR (FIRED) 12 & % REDIRS A4
A4 RROMEMNE (BEHM) AL M) ([TEMLTwD. C FRoliic X 2 KRBk M4 N
VNN O TR I HEEAILBL L, SRRl e 22 5. D WHEL 72 flap(WHIRE) 239R5R RN A L CRBEIIR
TN ETRE Y

RESOANLMEZERST 2 ZEICEID)AREZIR
9 5FMBEETH Y, MATOO T T — B W
MEIETT. KREIREHEC X > TRENIRF 1
AHHL L 325, FPIRILIRIE & FROTF Th -
720, KREVIRBERMREEIC X 0 OBl L 72
) (Fig.46 C), f&#E L 72 KEIIREE (flap) 25/
FEWEAEBL LA HE T 5729012 AR 25H
Ry 25670050 £3 (Fig.46D). F 72,
FFEBOLE R RIS L Y @B L 7.
(2) DA ERE
a) WY v M A X

AR SR OY & L FRIC T T — R 7 T80
Wiy = OIS IZ X o CEIEEFEMA 2
ENFET (Fig. 47). Wi = v b &K Z W5

Jpn J Med Ultrasonics Vol. 40 No. 6 (2013)



BAEAR

jetlE/FEHE=15%

jetiE/F#HE=76%

Fig. 48 it jet TR & 12 X % FAE R AT

825 AR PHT 479ms

Fig. 49

6922 EDWEERRES S L7012, KEIIR
FFEBOY = v MEIZ X 2 EIEEFH D T
T BRI Y = v b OIE % KBRS
FETHRLZLOPIMELR TO AR OEIEL L
MBALE3. #RY = v ME/KRBEIIRFT R
(2 & % O 2 AFAfi 12 Table 1 (2R 338 ) T3
(Fig. 48)2 .

b) B N7 7RI L B RER - EEEEED

FEH (Fig. 49)

W N TIPS L8R Y =y NEEEH
WCEHIE Y 2 5T, Shd R 53T
RLER S 72 AR IR EE A KB IR & 76 2 O 18
EERMTHZEEFHALEZLDTYT. ARD
BRI 2 AL, PERINIC KRENIR & 725 O i
AN E < % B 72D LT H B O B T
RO E . EIEZSR AR O A,
(pressure half time: PHT) 7%250 msec LA T T
3. Fig. 49 |22 OF I L 2 IE AR & HIE

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

EfE AR PHT 224ms

B 7T 12 & B RENIR A A o HAE BE Tl

AR BlE/RL 3. oI MEFM (AR H
HEFL CTWiv) THDHI EICHEEILE
T,
¢) 7SVA K7 T M & 2 IEERAREIIR O #1714
I

Fig. 50 IR LET L9112, IEEH TIEETK
BRI IZIERY T B - T H DR OMET M i 23
HYFETH, BE AR TIEHTHEOMEA RS
N5 LX), EREESHICEHTY.
d) Wi

AT O FHE X & RIS KENIR 7 30
(RVyy) IAEEFHMEE L @S 2 MiE (SVy)
Mo, EERAMGE (SVyw) Z5IERDH
nFEy.

SVuy = 18 E 77 8 1 F& (CSAwy) X 8 IE 7 51t A
L7 3 e P A 43+ i (V T Tgy)

SVa = KEMIRFFE AT (CSALy) X REIIREE
L 728 2 R A 9 (VT Ly )

623



8 AR
Fig. 50  JEHBICHE IR ML 4 B P 12

fili. IEEZTIE, SRR IEEREIIR

EIE AR

& % REVIR P SEAS 9 O T IE B 5T
2 EONEAT LT (B aeF))

DO NDH, BERBIIRAHG CIE, MATHILR (Y2 7 KH) 25A

bhtb

AVR{iT#. 84

Fig. 51 fiANICIEEED AR LEEOKEIRILAESIT AVR % AT

WAT LFriidm gk Lz, Lol

i 8 4F T BE D RBIIRIE A2 B

L P E o7z WHTL ) REVIREED RE D D 720 0 LIRS D

RV, (cm?’) = SV, (em’) — SVyyy (cm?)

WG ERL, e/ KREVIREKI MR E TR
HZENTETT. WiEIZL D AR HIELEFE
fifild Table 1 IZ7R 381D TS, ZOHEIZL S
AR OEEALIZA E % MR A1 T AR % #
NG % 72O EE LT

e) PISA, EROA, Vena Contracta

FEME AR & I‘M‘% 2, PISA %, EROA, Vena
Contracta % FI\> Tl i i 77 L A O 58 =
23T 58 T 3. EROA, Vena Contracta |2 & %
AR ESEFE R I Table 1 1277 95# D) T,

(3) ZOMOEE R

2 &) IEEBREIRT - IERAME 4 AT L,

O EMREIKT - RSB L 722 R EIAR
#E?Mf%ﬁof HFHEAENT LS TY
¥4, T00H ff%rﬁ%z 50% & %\ i
eSS > 50 mm 127 B ETC T4l 2479 X
xT9. Z—Eé?ffﬁiﬁﬁﬂ % (LvDd), Wi ] 4%
(LVDs), fLEAHER (LVEDV), Wi KA
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T AR

JED AR FEHIIZ

Fig.52 ~ V7 7 VEBEEIC XL A
55 N2 JEEREIIR DR

& (LVESV) OHlIEIILHTY. 72, S AR
BT, BRI %7212 AR % /NG
Y AMEAD ) £9. FEAEB ;/b%h%%?ﬁfﬁﬁﬂ
DREPIRSF O FAMIL, KEVIRE A AT L7—“~
FEPBEICERATHEEE IJ}EL PR -

NSRS 2 55 Db 13D EEHK
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7 B Ak

Fig. 53 Bentall i OMEFNC L S N2 BN & A I &3

DAL

RIAEAMEEIC EF L TWAZLEERLET.
S AR TlE, R A% FMEL OB LE LR 7
DIEEDWLETT.
KENRILAAIRR & 72 5 AR 122V TIZBEIZ
NXF L7272, AR OBFERDPFROGEANET TH
% & [ERE VR BYIREE O %5 B W 525 % A 0F 9 2 e
BRONET. KBRZRBE IV T 7 v EBERE
NZEORFTYT. WH & bFRIEE & KB IREER
NENZTIETEICEN L TITEET. 20720
2Rk 4 R RE2NB L £ 5. Fig. 51 IZERF %2 7R
LEd. WMEicIiZEED AR &8O KEIIRILA
BHY, AVRPMEITSNFE L2 Lal, itk
QL CTHED MATRENMRILAASHH L, FFilr&
O EL REANSEZL L, ML) KER
BEQREDH Y, TNDPMERIETL THrozk
ERENTET. 2L ICKEIRILAE AR BE
PR AIEBNE LI LIZA SN FE T, KEIIRIEK
DOREFEE L WO EIILT LOMBE L EEA. iy
AICEEEE Cd o T O REMRILK A A S N5 6
RV T 7 VEBEEOYE, KEIRZAFOER
RIS BRORBIRILAAEZ S & LTI o g
T YNV 7 VIEBERETIE, KBRS TLIL
Ky Az FoCwE9. Fig. 5212~ V7 7
VHEMEREIC X B AR A BE L 7 BEEB KB IR E 1
R LET. 30T LAz, MEESREIIRIE % &
PELTBY, WAHDOFMA;LET L. KER=
RIFDYE L, FATREIIRDSSEICILR T 5 fakns
HYFT. Tz, XU M- UIEBROEBRE AL
M5 DY) &5 S E AR TRAE T 2 H 6 (TR
R T 5T DY, FEETT (Fig. 53).
KENIRJSIEMEHRE (Takayasu-Onishi Arteritis) (2
L% AR bIFEESVETT. FKEOTEHELRD 5
R T A2 4T O LR IR O REE (Bl 213 A

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

Rt

ANTIE

Fig. 54 Takayasu-Onishi Arteritis
DFEFNZ H & AT NREE (A
R A R) S (€2 7 &HD)

T &M OBES 72 &) - FATKBEIIROILR R
MFREER2SHB L7z LES. A7 FTHE)
P& 2 7214 @ Bentall i F LWCT9.
k7% EORMIMEREORE L a2 —THLZ &
bEWcAHTY (Fig. 54).

5. KEIRFAEZE (aortic stenosis: AS)

(1] FK - JmeER &
O <FM, QERED ZRFH 5 WVIZOE

FHIZROND MM EORE  3HBEOFHIZ &

DASHHHBL 5. EEEAMICLVESEX -

PREIKT A R7- L, UG - Bfe - ot 22kt %
KoL FT. HAEAS IS 0EEE GEREH,
feZBERRACT, B RS 5 B 2 AT B R Sk
HEAT) DMIBES 2RI FATEIL & 22 ) £97. 22085t

b, L)REHICFMT LI EAEETTY.
[2] Lra—fFri - 2
(1) JEHEZ W
FEEREWME TRREMDS B2 &9 iR T
& F 975, FRKIEEICKENR L)V EE ST
FHEL 9. U~ F M AS Tk, RRONE
LHEE ORI, AIKILR EOZLBH Y, )
~ F YRR EE & BRI T O3S E R I 2L -
WAEDTR, BB E 72 2 00T
3 (Fig. 55). ZMME AS ClRR#EEIIR- N
TOFOP RO EEAMET L Y FHOF
AHBL L £5 (Fig. 55,56). %72, LR AS
TRV BIE SN TS (Fig. 55,57). #&H
BET O — T AS OJEKZMATRE T3 25, &
BT I THET 2 L FROMHM? LD FF
M APl BE T3
(2) AS DESESE
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)< FE

Fig. 55 KBRS HEEN L~ BT 2 REPIRFFIRZAEE DK ZW. ) 7~ F TR EROEE - IBE - A
AL (FIRED D720 ORFR Y, B CESSEER LR 2 250 P I o Stk AT L Y 73
OB L R, BRETIZZRF (K v 7 KH) EEsh D

Parasternal Long Axis

Fig. 56 #EEE 0T O — [ X 2 2R B IR AP AE.

BATRETHY), YFUORIIDPBESNL

a) EEGE
AT AR DYy 6 & AR 77 28 8 I 2 B 23
- REIREERZE Y KL F3 (F##E =4
X IMEH ) (Fig. 58). {FEM & LT, A%
ENERIE el (INGN A E R E e i i o
mREGLDETOT, LAT—T Vi ZHIE
12 & BIEEE ii_/J\éﬂFﬁi‘éﬂiTz’ﬁ T —
A X B EBFT AR & REIRO F B IS
h%%ﬁ%biﬁ.;@tmﬁ$®ﬁ4b7
A VTR T I =12 X ARG % 3L G E RS
HRDTWE T, BN 2 K fE X Table 1 O3l
hTY.
b) KEpIRFT I THIA
RENNR P B2 77 2 ML e 2 L ARAE 9 5 7
DI, MLET (RIEM DR LEE Y A X
I2& 0

LB X ORREIT) ASIZEETH B I

626

TEE: Long Axis TEE: Short Axis

FICHEY 5 L RRII=2DH Y, ZCHEOHIKAL

bbb LT EEEN D Rro72, Mt
e (IR A REITHE - KEJIRFT RO G B A
M7zE) I2L) ASIZEETHLI2H 005
FTIEBEPIRKE P72 LES. 22T, KE)
WRFT TR 2 KD 5 LR H ) 3. KENIRFE
R L Y 7T = & M) — LT 2 HE L
F 978, KEMIREE T O — QWG TR 8 22
Bln% {, BEELZI—EPLETT. &b
FERB AR, #EioXx HwzgHilTd.
Fig. 5 \Z/”$ & 9 ICREIRFIEZWEL, [
HAL O L o IR R BE AR 206 & ) KRB IR 77 1 18

M (—EE) 2RO £ 7.

— [T & SV = KB IR 77 i 1 7% (CSALy)

X FP g LoV BRI R R R A )

(VTLy)

—EdAHE = KBRS AR X R LRI O
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TEE: Long Axis

TEE: Short Axis

Fig. 57 fREEOGTI—IZ X 2R REKBIRFIAE. HilicAb EFRIT D
T, ZODORROES - Fv 7 (HEEH) PEEIND

FFSibTa—%
4 x IR EE2
FYRDF-EBRE

Fig.58 Lh7—7ViEBL LT a—

— DAT—TILIE
BIEREEICKD
‘— peak to peak [FE =

Aorta

LV

N~

FEI L D EBGEO®E ., EE

FEA IR H L RBARE IR iR I e R & e B A T — T VG &

WEFIZ X FERZE (KK
0B/ E LA, LT

JEE IR [ 1 431l

T35, Fig. 58 O L) I EEDOH K LT
VA B iE I U B IO 0D B [ 93 B2 A 45 il 1
140 cm & 72 Y, FrdMmE (—REEE) 2
60 cm’ TH UL, FLEHEIL 0.4 cm® (0.4 cm’
X140 cm =60 cm’) & 70 3. 4FICAER
RER N 2 & 0F L 72 REDIR SR ZEE B T UL, 1
MREOBENEZE L 22 ) 9. Fig. 59 1R L £
TA%, TEOHREE AS BT, HEIL S

SICEEDIRAEN D L1205 hb & 3L ERKRE
(SO NPT %8111 B 111 V== 74 | A S 11 B Y
FEoRKLrRoNnEEA. LAL, FOME
wHET A EHEMZAS IZ X L RKPOARET
HHZENHBTE I

FeZ SR ER S IEH A0 REDIRFF T FR 2> & 13

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

FHE - RARBIRE) (ZEOEEE L
=R & B EBGEIL IR ICEHf S B

FE & WS D REYIRFFRAZRE O v 2 R
MEEDO LML 72 & v CEERE <40
mmHg) FEFIASFIEL 3 (FREKR =T
WA E KBIIRITIRAEE) , Wﬂ%é%@?%u
BB R ICHAREBICENZ L2V L
7230, RN A BRI S IE R T b A E A m A
Mzl R E A 7% <, FRICm
MEALT IS & 0 EAET S RSS2 S
LwizbeEz 5N TwWET (Fig. 60). =D
A SR A B E R R B R A1 4 22 iE A3 AR
BIZTFHRARTH L5 ) PICITERTDH D,
Bea e ERAPBEI SN THnET.

ASDEIEFIZ L B AAREETTH, T
ATHREES BHITT. AP EELIER - &
fe (50 L k) - BN AREE A BB - EAT 65
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HBEAEAS
area = (0.5 cn?

peak V 4.0 m/sec peak V 3.3 m/sec

Fig. 59 SRR SERRIRT (ER) (2 52 BEEE O KB IR I 18 5
ML D TTHE. e 88 EERB IR FRASE B T, HREFIL S 5
ZEEEDIRAED D B 12 b B 97 SRR 0 72 8 7 3 L i
AT UGS EE b B OHR L A Sz v, Lap L, FRETHAE 2
FES B EAREGNE KBRS L BRI OAETH B Z L 3E#ET
&5

Fig. 60 #7 SR S AT 2= REVIR AR A2 > 1 Bl /o 2B 301
60% 7ZAYEE KO VTLIE 14 cm, KEJIRFIHEE 19 mm £ O —[EHA
WX 40em® T LTz, KREVIRF % 85 2 fe e M % 1%
34m/sec & HEE AS #RIET A, o X ) KD 72 KERFFFI
MifE1Z 0.6 cm?> L FJE AS Th o7z, FELEHT, EERPEIVNS W (6
A 5cem) T EDBOND

TIE, AS OHEITHEIZAMTH Y, TS (3) ZDMDEZEN
RO DLBICEEIREEEb N FE T, AS I X D AEENK - BREE T 288 4 1I2HEAT L,
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Fig. 61 TAVI THwWw 51 NTH.

INSDANTHEN— XD

HT—=T M7 2 ML, BRBEEIR, &2 WIEE0RE7 7 u—F7T

RENIRTT AT 2

Fig. 62 = KICHEAE LT O — 2 & 2 KRG OFHE. =T — % & O KBEIIRIF 50
ZYIHL, ZOKREEEFHETE 5. REFTIRRBIRFEIZHFTIE% < BAEERELT

(VA

O ZERERRR T AN L 7 R KB R A B4R
MET>TOLFHEIENZ LS TVET.
ZD7HIZ, LEBRHEE <50% 12 7% % Al FAir
ATHIRETY. L Ladsrs, EZEFFHE
50% 12 7 o 72 FEBI O FATBIE A3 VER Tl 5
DNETA. ZOL)BREFICBNTLFHET 5
CLIZK)PESYGEL 9. AEERKT A
BT, FERDBDA ) Ehhsd) LR FMEIT
IRETHY, GEOEEEBRTEH>THF
MradTH RETY.

KEPIR 5T %2 11 ) B E O REIRILK O B
PG REIRF LT OB & 6 T3, AS OFEEE L
REVRILR O IIAHE L 2 VO THEESLET

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

3. KEIRFEOKE S OFFiIL, ALFOYA
ARGENEIET, MraiiAs & L CLHEDIHE T,
TEREE 2 B WITRREE LT O — T, EEFEED
IR 2 T, FAwmMoBEEZIEL 7.
FARIZE D 925 20 mm LT OE1X LA
DI A ZHINE L 75 5 T OGS HSLEET
El

AR WK TR B 1 O T E REIIRF IR ZEHE T &
HIZH b B THEFAT D) A 7 Ay EB]
VZHRERE B RBIIR I % B A3 % {639%  (transcatheter
aortic valve implantation: TAVI, transcatheter aortic
valve replacement: TAVR) 2ThHNLCH Y, fiiHi
(20 T — & F W CORE IR T RE R B IR [
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Fig. 63 IEHGITIE=R
FIK - ALK (HEA) B L OFREEMEOLRITIINOZEN (FERH) 23R 55

DNEZFMT 22 LR EDOTEREIIL>TE
TwE T (Fig. 61, 62)° . RILETLHMHBSNT
BY, SBERELUICHEELELEDbNET. £
7z, AVEHI K Bh AR A7 1 445 %> TAVR 2 12 1E 7
ONGELRI 7 8B B L CIATEIRE D EAL % R /2 ¢
HEFB Y, ZOFBMLHHEICH LT — 3EE
-/6.343)_

6. =RFAKEE

(1] ER - g &

ZRIPFRAENE (tricuspid stenosis: TS) 1, JAA &
DEEV TR FHETHY, ZRFHGE (tricuspid
regurgitation: TR) (IHEBEMED 2 VI Z kMO L D
ML, WE &S HOAELOANER T2k L
S

(2] .G a—prh - 2
(1) KR M
TS b iuL, Vo~ F e L TRE %M

EWIIH ) A TR OIS L VERKIL, k-

BT, CoBaE, FWIEKD L 0nIE=

I 53 B SH AT & @Eﬁf"ﬁﬂﬂ’\@wﬁ ZEVWE T

(Fig. 63). =IO E (LML

= tethering, /0B HIIZZEAL = prolapse) B & UV

”\H%ﬁ%%éﬂﬁ?é = L IZEZ T, Ebstein 7y

2 & B ERE SR Tl ER A RE O A

ﬁ‘ﬁﬁ R ORIBFED 12D Z DRI E

7.

(2) ERERE

TS OFEJEFLIL, MIEFHZE & FARIZAT O E 977,

630

R = e FrliR

FHIFE LV L THSS 2. Lo L, BREIE=Rpisl Tid, &

1) Z2RFOEEE LD PBHETE WD
SRFOMFEERD L L IIRETHY, 2) T
A (PHT ) 12, AE - HEBEoa >y

TIAT Y ADIAF L FeTe % 7280\ L AT
ZEATEY, CRLWEETHY, 3) HFE - A

FIEBFEIERITE £ 925 5 mmHg #85% & 5
THHELRLOUAEP BT 5 1k SIFEES Y
FLTY. Fig. 64 [Z=RFpEEZR LTI, W
J& T3 —THROMBURT 2, N7 7ETHEE
MFEE D EFA-B L O O FEH OEE % 720
9. TROEREE, EElbPHEER7zO1Z,
—#%121% Vena Contracta>0.7 cm % HEJE & L,
HT— K7 IFEOHERY =y MEED S ecm® LT
AEE, 10em’ LEAEEE LT

7. EAFIRIE

[1] 5 - ez &

BROFIEDZ N TN —KIIR S Nl G FrBUE
Lozl (J’t[i@@ﬂ]a‘\v@%%ﬁ)éw IREIRS
D S ORI MTEAE S & ) RIS HERE
PETR 2SHBLL, #ET H%f“t I EhTh
DFPIE DM R EIEFE Rl & — D> —2 % > T <
CENEETTD, TOoOEERSH) T3, HMU
LR G2 MBLEE 2 O EORBIEDNH 5 &,
— D DFBE DB W 72T AT WAL O FE 2 k5 2
EDHY . F72, —OOFBREANCHIH & & I
DR, ZOMRMOFEEIC X B MATEIRE DR E
RER ST T, FIRIE, ZRARIESDH S &G
FERRERFE N X B WP 12 & 5 MATE)RE
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Fig. 64

I o5k 72

SR ORBAIRA AR S (7 L E), ek F 7 735D

?ﬁgﬁﬁﬁg%ﬁl_lﬂ[ﬂlmui DI E Z O JRAIRF R OIEEAS R 5 11
A (ERBEKZE KEMFRE i)

NDGEP DR %Y, EEFRAEDH 5 & RBIK
FEEAEIC & A MATENRED R EN R S NET. 2D
I NI DFIERED B 5 LAl 4 D FPIERE A3t/ N T
fili S, EEALETT .

[2] LT a—Frh, - 2k

(1) MS & AR O &fF

MS A3 % & AR HYLIE LIE#E/NGFfl S 4, i
BEOWLEITY. EAEMS EHERE AR LT L,
MS OFfi 2 I TIT o7& 25, itk ®D AR °
HIE & R ERDVIMESINETT. MSHHL5GE
D AR s L/ NEHl S N E SO T, FE
(AR iy / WO KRB IRBA I =) & 5\ i
AR 7 I F& (effective regurgitant orifice area:
EROA) 752 DA D AR % 1E L { FHiiC & % §i
BmEEZONTT.

F72, AR D5H % & MS OFJERE Rl 12 522
KIFLE9. KW MS OFEEFAMICIZLLT
D=ESNHY EFF. 1) WELTI— 12X BRE
i COMIER R, 2) @02 L 2 EIEF
CIHAE & 3) 8 IE T LT BE O Yl g [ 2> & D
WEFITERETY. HiED BLU2) AR D

Jpn ] Med Ultrasonics Vol. 40 No. 6 (2013)

EfEL7

=/~

s

. TR —12 kY

Br2bEEAD, Hik3) 3EE22TET
Fig. 37 \Z/R 3 X 912, HiE3) 13 MS 2Y8HE T
HIVIIERINA R - EREEBRESEBRISRI T 5
CEFMALTVET. AR A H UL MS OFESE
B &SRR LRI A RS LA LERE - E=ERH
2R EEETOT, ARIZZOHEICL
0 E S AR AR & 3K S & MS e
DM/ B F 97
(2) MS & AS D& F

MS %5 % 72 DI EAE T L, AS 12X 3
FERGERIN T Y 5 2 & AERERLTT, RS

W2 CTREIRF DA ZRET 522 128D,
MS D358 % T 72\ AS OFFliAS W HE T,

(3) MR & AS D& B

MR %3 % L LA E AT &4, ASI2L %
MATENRED LA B ST FE . Lo »> T, E
BEFEIIN 2 CEFBEO S & A KEYIR S O HIFE O ]
ENEREEFMICAHTYT. 72, ASPH DL
WHEIA R EED LA 5 72012, MR ¥ & 13
MLFEF. L7 oT, ASHAHLELIFLIZ
MR % @ KFH L 3. AS OFAHAMC MR 28
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Fig. 65 f8IEF 1254 L72E. 2o & ) 1SEE X MIEFF O I BIRD
REREY E LTSI NS

BT 501 LI LITRBRSNE . MR OFEE
JEREM 2, Wiy = v M RIERIZ X S Sellers 43
BT TITHOTIE%RL, Lra—F7I7%E%H
V72 EROA TEREILT 5 Z EPEETTY.

(4) MR & AR O&F

MR 25% % & AR DS/aFfii S, FEAZEL
9. /2, COMAEDLEOREETIILITL
EFESELL BN TS HBLT 2 LV S H D,
B 7 R BB DS LT

(5) TS & EWEFBE O A bF

TS 258 % & IR EAME T L, 08 12
LD OAREDEIR S NG 7260, FETEFEE D
INEHECER T ALESH ) 9. Uy~ T
BETIE LIELIE TS &0 H 5 2 & % &HHIC
BE, BEWMIZTS R0 ED 2E I 2
EHH Y 4. FOH TR TS OZ WL
TiddH ) THA (Fig. 64).

(6) TR & AT EHE D & Bt

AW EE BN X VI ) - Ifiids & Ol & i 12
%o 72720\ ZIRVEICHEBERY TR 2 HBLT 2356
)< FH TR &) 7~ F AT E YA BE
THHENHY FY. LT a—2X 5 TR GO
KA ME 1) TROER, 2) TR OFEFEEDS &
03) MiEMEOFMTY. Uy ~FHogAE
TS RFAROIIE - AL Z v, k0% &
EFPERILK - PO BEEAL B O LA T AN DAL AS
HALNFETOT, #FHHWEETY (Fig. 63). =%
el L, Ve & N THBFEICEEETH Y,
LR LLT WD H ) £ 5. IO E
MBI, MR - ZRFiHE ISR L T
A, ZRFEROILRIE L) B CREME SR D =
TR EEICHBIL 970

632

8. RM/OMPER (infective endocarditis: IE)

[1] R - ke &

IE &, [FRRER0 DI, R B L T 4R 7 &
ELHE (=9E%, vegetation) ZIELH L, HIMIE,
ME#ER, LEER EERRBRERETET 548
HEMIMEMEERETH L (HARERGTFESTA FIA4
V) EEFRENTT. 20% LI, FORESL
MIEASHEE D ITAE L 721t (FRIERER > v >~ M) 12
EVBESINERIIRY R T oTBY), bW
TR D LT WAL (N LA E) PEEL,
ZICHIEADSD Y, FIET DL EZ LN TWE
T, IEOFMBECIEHETTOT, A FTA >
BT S,

[2] LT a—FrR, - 2

IEClit, B4R LTa—iRz2E LT

(1) JE# (vegetation)

Vegetation 13, LA T 23KH 5 Vi
CbROBHEZa—WEE L THESINET
(Fig. 65, 66). X1 B H ) 3. Vegetation
DLW EIZIEY 7 b (T — N V)
Zra—t LTHESN, Hvdoldo o -
DENERZ IR T OPFERITY. 5 TERHE I
TFEFEFBAL ORI () 2 (X WE T o /el %
REYRFOLZM) (@ EHEL . KEIRHA
EAEIESE, BEIIRST & Z0eFr e BB OIS D
725 T vegetation 5O 5 2 L b H A 720, Hik
ERVE ) ICETORKEBIST 2 Z LHVRHET
. I CTORBDFELUNOEALIZ S
TE2ZE0HY, LRI, LEEE, KEIREE
LDRIBRED Sy 7 LOPHE % EI2HEET 50
Ehie ) 3. Ma ol ma ORET 7
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RENARF I2 801K REIRF REE
ek

Fig. 66 KERFAIZHEELZPEE (V7 vy 443D Ta— X
plane E— )

Fig. 67 =971 2384 L 72 papillary fibroelastoma. 7121753 % 50
S L L7ZBIRTERIIHE LT (RH). YRk %E L TR
PMRRAC CHESERZITIC R - 72

k= e
§ FHE

- -

Fig. 68  REPIREEMIT o8 > & KEYIR BB |2 L L 7=l
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fihaRH YR e A

Fig. 69 KENIRFF EARA;M 7212 AN A O EG I G R 248 2 L 7R IUEINC A T o R

TIHDSKEIIREE & L T2 DD BRSNS

LN '
RA %#"’:'i :"__:

- LV

ek (ZEREHlRE) %

A4 1

 IRiEE (EEAIEY)

Fig. 70 fHIE P EIRAM 7212 AN T 0BG O 4 2 2 L 72 ER o
FEFE, LTI —REEBEOME S Roi R, AT X
D KD leak & O L (IRFEHD). WHEH & ILRH T A LA SEOB)

7 MR (BRE) ABigshs

O—F%ELHMEN, EORE S, HERRM,
7% &2 BT 2 06%0% ) 3. 10 mm LLE,
L5, WEkESE, AR KBRS 50
BIHEBOFIAE, &5WFFLINASET I8
BIIERZEZ LY (EESLETTT. i
WCHEREEZETLZO0E LTL, FUE - #5654 -
I8 R A - AR - Lambl JEME - BEES - MR PRGN
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gz Edp ) £9. BWIRZ I —DMHEEIZHMZ,
ZORFELI—HPHRY = v MEOLHEEGE
T OEMNHFAET 208 ) AERNOKRA >~ b &
%0 £9. Fig. 67 |2 =RII2fF75 L 72 papillary
fibro-elastoma # 7R L £ 9745, 41 V¥ F v 7k
OREE? S LI LIXMTRETT.

(2) MNEE LT —71) — 2= ()

Jpn J Med Ultrasonics Vol. 40 No. 6 (2013)



#wELTo—

BREBELIO—

Fig. 71 KEJIRS EAAT 12 0 AL OIS, RENIRF 2 5 KENIR
RBEZIRIE D D 1), REAE LT 0 — TIERIC B S N5 2%, #EMEE.C

I I—TIIAHETH S

Fig. 72 G OHB RIS X ) BIEFIEE (HRH) %4£
U, IR SIS, 79 - 229l (ERED) & &0k L 726l

IE 2SIR% 2 e 9 % & B MO @ EREHIEO
IT3—7)—AXR—Z2L L CHHBINTT
(Fig. 68). i 72 & DI DA 7 WERRLIZHFSE L,
PRI KBRS 85 7> & REDIRTRBE (2 AT THAE L
. ALREFATOLHB LR, ALROLE
Wb (dehiscence), N TI1 & I i 12 fF B
AT F5 (Fig. 69). ANOFOFFHEOEIE D
RN, L2 A= A0S EEOFfMT AN
HL, 24222 L7 (Fig. 70). FEHgkE
Ta—|2& ), NLHFOFITIFHERN & B
NETH, BHIIBEIHETH ), EHBEs X
CREELI-OWMEBEEZIT) TEHPEETT
(Fig. 71).

(3) /-7 e
IE O 27 2240I%, a4l - PR R R
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LI raMofdie 20 3 (Fig. 72).
BRGSO T I — EA SN WA TL I
WA LAEELRREROBEICXIEZZE 25
VEDHY 5.
(4) BREBLII-BIPHREZREYELIT) S
L OEEN
RREE LT O -3, EREOBRE 5 KBRS
RHEEFTHETE, BEAETH L7012, &
BELTO— L) OENEGEEEL N TEE
T, &6, ANTHRERTIE, ANTHomirifix
BEWERAD WD ICBESHEEETY. IE A
FEONDIEG], FRIC AN TIHERI T, FEMAYICHE
BHELTI -2 HHTRETYT. ALFCTORE,
IR P, IR OB R AE LT T —
FEE R FEHA (Fig. 68,70,71).
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Fig. 73 AT O tear 12 X 2 HFE MR #. EWELa— () CTIIERELRIZ DD 2D REORERIZ AP T
o, FERErI— (PBIUH) 12X D®-E L 27 ML S OEAEMR AWK T, ATLF tear 12 &
LM EZMW R TH L R FER ARG E L)

Fig. 74 AR FrAzeiet]. fEfmi.Or o0 — T, JER:
BT BB MR DO TEP RS SN b (BIRERY: KLEmTeE i)

IE 3 #EATHEORETH Y, HBEELHHRR)
FHEIZD LT —BERIRPEEEA. FEED
KES - WEM - oM - REOKEXS -7
9L - BRI - RO ERRE - LAED
REZREICTE L T LEPH ) 9. £
7o, RRMEE  RABEOLTII—EBHICIETHo T
LU RIES NV Ed 0 3. WiEx
WIRFEMEII D ) FEAD, IEDEEDILLIER T
TR D R LRREE S L OB AE.L T —%1T) 2
ESHEITT.

9. AIFHERETE

[1] J5HK - ez &

NLFIRE 0T THEEF M 1201 5
T9. ARSI E ORIz SRR 2 LB L T
PES I, B R FEARBEE 2 W TES LT T
MWE e bREBLOCHERPEHT2ZE0H ) £
$.IE 2k L, AERTIAROD tear 12X 5l
it & TR DZENE (structural valve dysfunction: SVD)
WX BRESIBLL £3. BT, iRk b
PR B L 9. F72, WE L I
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DB EEICHIR (KA Sh, N7 7.0xa—

v X AR PSR B L £ 7.

[2] Lra—Fr - 2

ANTLFIE, EFEATHEMA T o —THEL
1<K, Bigitr o — L AE L O — DA G HE
RMOFE (v 7 AMER R E) LI TRAD
WIS 2 LE DD 5

AR O tear |2 & B OBWIL, FAMIZ 1)
T L BRME L - NTAZEL MR o — CTBlE
L, 2) HHOEEEE T — F7IETHELE
3. Fig. 73 ([ZHEfRTf tear 12X 2 HIE MR 2 /8 L F
TS, BEMEE L O — TIIREERF T &) LER
Ao LA L, BEIERERITEETY. REMNORA
HOTI— T, FAERMB L OEESTAHRET
I FRICBEIES O N T diniE, e —T
BIELIZCVWOT, BEELZI—IZX5BIEPN
WRTY. DX REMLRT tear |2 & 2 HHITE
HIETTHZ DB ET.

AT ORRZEL, 1) WEIEORT L7z N L%
Wi a—CEIZL, 2) REOEER % EHE
F7 38 CHEL 3. Fig. 74 (2 ERFPPRARE B
R LETA, FROEE - AIKALE TEPEOKT
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Fig. 75 HEMIT oM. BT I — KT, T OB B S (FEH), 203512
S S FE BB L T2 OMER S NS (FED). 3D fEAEE T I — 12T 3 KIThYI I & Bl

OALE, P2 R TS 2

BRI (TEE-CW)

A% (TEE-CW)

Fig. 76 EWEF LA F MUARRES]. FUREFE T2 20b 5
TEEWIIE (¥ 7 K, MEF AR OTEIMEET (5
HRED) B & Ol MR L OB % 72D 72, Pt FEF LRI
THMARBUIE R (RHD 325, ZREWNIR B
o fzz0, SRR ER AT & B BT T & 2o 72 (F

RERY AMEBEd #HRdt)

AET, EFEE N7 7R X 2 AEIE P o L
BER k78 — v b e T E T,

BB OMFENL, FHEEN OWE & I B i 55
JHNFE T, FENOMTIEIC 4 AR TR O 7z64
wITMBT 2 L) ICEET s CwE . PEED L
DOREFMFA D B I121E, MR/ X AT
L5 RMSAEEE 2 9. FEABMLKIE, 20
REICERR CRETYT. BEIMREICEETLY
AIEEF IR LRED ) FEA. LaL, P
FED EoFEFSGIE, LIELIROAERENSED
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M E 22 ) £3. Fig. 75 (2 W56 o F J8 P %
ARLET. COEFTHREELTI—IZLLHI%
AR TLZ. WiE T o — TIRFFPSEROIL D
DA T2, ZWRIe T a3 — TSR OFAL -
fiPlZ =T TERTE, MWRFCEHTY. 7
ISR AEE TH L EI12E, TORNZEET
B EPHEETY. &G - Marfan SEGERE 2 & DM
OWEEENE - FHMZMELR E2EZ T 7.

M OFA2 2B LTI, o0 Bk & s
M EE 2 FHl S 5 L2 DH ) £3. FRRO Bl
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Fig. 77 8RS Aodi 0 O 72 S8 M2 MR AS IR L 72 2. & BE.Coo
O — T, B A O /LS MBI S, IR S W T 5%, FaE.OT
O — T, MO LZEMT e BB TCETMEOBId TE 2w

RERS REmMTFELE )

&, TI—TEHELIICWIEHLNWTTY, FFIC
BREBELTI-%2H05 L BETRETYT. #
B IMEREE I, Eek K7 9 CHESICFHEC X
T35, WA oSAE [ERE] 2sHBT 52k
NEL, FBE=4XVORXRTIEB L 7 20% 12
FEBE & WAEHIE$ 5 2 S ICEESLETY. [[{—
EFIOEE L DK E1T) &, [JERE] IZHF D
R T TR ORI RET Y. BRIk
ZOFERE LTI, FI21) meERE 2) /8%
ATERER 3) RO EFRMA#SE 2 5N E .

NEOF ORI RO BB S B S N D
WZIER Y X A% EZ 970, HFAEELTI-THHE
B EE TS, Fig. 76 [ZHEM T O SRR T & 78
FEWMAE AR AE T I — TS SN EM 2R L
F9. COERNE, BB o — T A I R
FE DBERAZIBEC L 2225 SR BUR T & BB A o i
HeOBIZIIRET Lz Rl I —CldAFENI
B LA LHAEORBAL T 2SI C L7z, PukEE
L ORISR RER MU T IZEEE S L72as,

RN O T EIPEATHE L C X 72729012, FFilr
ATV E L7z ALl prge @ o mfb 2 17
) LERYIET AEMEL, EEAELET

Fig. 77 |\ZEWE AL N LA O L Z MM A O 7
Pere S LER 2R L 3. SOERIOYEIR,
RAEET T — T, O BIZI3 T2 3 ML o —
TORBWAWHRET L. TO LI, ke 2 —
ERRAEL O - OWE % VTR 52 L EA D 1)
9. Fig. 78 (AR IO 12 RE R E Y 23
%L CVRERZRT. M) »HEREETH
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Fig. 78 IR B REG]. PUsEEEET, 08
FEALFRA T T B A A 5 5 12 X 7 mm OFEEY
(Y 7R %80 5. NI ILEIHEEATE W
L DODOMNEEL low echo 7% mass TdH V), —HRHAEE &
o TWh, FERIED ) A7 PIEFIZE LIS
n, WEDFME U CHPBEIRMNGIT S 2o
HETR T, ) — RS & RO EE Ol & A
ARIYPT I3 32 > TH Y, IR HLFT L Tld vegetation
Tholz

D, FMicHMM LI ZAEE THo /2. T a—Jr
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