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TERHZGARERY V. BBOSEEE
THREEEPRE S, EPAMEENIRTS.
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REMBICERERY . BEUTOE
EOSGHEEHTIFRELEPES, ME
PRULEENIRI B,
VE: EALBBEHOINTERE 4 3MEN0
EERE
ZNEDBERADLTREDERERL TS,
RERICOIPRRES LU/ £23ES
PHEND. EALBFEHTHERE

ROEENH 5.
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* 1-2 MEROEEOSEE

IR AR ERRGENARIE
Es ' 18 ~ 25mmHg
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REE 40 ~ 70mmHg
EE > 70mmHg
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BHOMEMEDZHTE & bic, MEMEICHE)
BOAE @Ebﬁ%@iﬁﬁ@&%.%ﬁ%@ﬁ
LA EOAEDFEMY, LTI —1RE
TIEBEMIIT>TWVLRETH B,

DNTBINREDIEE

OTI—IZLAMMBIREXHET 5 HEEL
T, @ ZRMEHOTRKMITEBIC & 5 BRI
FRHE (= GZIUEHIE), @ MBIk HEROILR
REAIMA R C & A AghARIRIAE, ® AZEiit
B & OFHMmERE, O MmEERo
HEENH S,

SRR ORI R & A ZEE
= [HEEARTBIIRE DHEE Tld, =R OKAK
MFEEE (V) % fv:, fiSBemoullixX (P=4V) 25
FEEE L, ChCEBELXMASZETE
BN EAEMESIREH#ET 5. AFEETK
HIREB LOZOHREEESHOFETROLNS
AEFEIX1I0mmHg & L CTEHT 5. $72, FEHRICH
BRSO HEFRAIA MR & 0 FHl L 72 £
ZIIEREX M CHEELRAMBIRESE L S
LA, 701 a—2 X A#EEFEMERE L,
HERBBEMERERZORKIMKEES TD
TiEEEH acceleration time (AcT), BEHIFFR] ejec-
tion time (ET) L WEH N AKX 2L, WiD2hD
FEX LV kobNE, &6, =S MK

EEERL VEEHDEER L ROLXbH 5
(A3) Y. HEWMmPAZEE (IUEHTEIARE) 2
40mmHg UL E ThIUIMME MEE % £\, BRE,
NT-pro BNPO#EIE, H.lah 7 — 7 WikE R E % g
TFLTWL I ERA, INHEDLII—RET
OIEERMBRERX, BT —TVOREEER
FhmEzR0s2 e L, FREMIMNEME

ExBHTAHELLTERATHS. LirL, LT
I —BRETHEMBIRE X EHHT 556, <D
HPOFELDDH S, ZHRFUTTCHMENIRAHITA
b ThHor, E—rHEEICRE SN TR
KIMFEERE % B/ AT 2560 H5. ZDLD
ZIEFTIZI Y A ML IR HETT U=
RAEROMARERILAABIC LD, L0 IEHE
TR E GRS LA,

LA OMEMEET BEERISHEEALT
7% HEEM B EN LRI CIZIESR LR (Fhf
BIRE 21 ~ 24mmHg, HEZEIHEAMENRE 30~
39mmHg) NFE. FHALHIEELZ &0 H 5.
DL RBEEILEBHRMRELIT, EFED
HiBHARE O & CEEMBIIRIE 30mmHg A L) 7% &
THMT A2 HFEND LAY, BAENDEL ZAHEELT
BHT. ERZBE B THRET LTV LEND
5.

7. EEMEE CH OIS ET LIER T
2. SFIEE LS A ZE O Frank-Starling 4%
FieisE L BZEAEMEIICH Y, (R OoimiReE
L. ZOE)RIEFTIE, OHALEMET TS
EELIIERAERORKMFEEEDET T 5.
Zo7zo. FEEIFEMEBIRESEREOLN S
. ERIIEREE L TE 22 WEEDH G
RETHTHAHZETH), LTI—RETIE
MENREDRED, T A DD TR {, Al
FlEEDIAT) ZEDVLETH B,
DEE(ERERTE
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g MESE T, MEIRE L& & AERMIC
LY, T ZRFERAFICLATERM LMD
D, BELANEL S, AR “/Ei’li%%ﬁﬁ'é@?ﬁ
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ESC/ERSHA RS/ VICLHMBMERED FELRTRF

FERERF THRRIF FhE
BELFEOBFERR - +
| EROETHE oS 2
K = +
6 AELHT > 500m < 300m
RABFEEE > 15ml/min/kg < 12mi/min/kg
BNP/NT-pro BNP EBHroBELR Z6Aa LR
Z-FR
LIRNTE - +
TAPSE > 2.0cm < 1.5cm
REE < 8mmHg > 15mmHg
DERE = 2.51/min/m? = 2.0/min/m?

ST 3P (NRBTQ)BEF b 9 ARIRATF K, TASPE : SR ARINGEHIER

TRVmax=2.78m/sec

= TR Vinax
1

Vmax 280 emis
Kax PG 31mnHg

L

‘ i

0

U

=-100

--200

--300

100ms

2 INEERMR(PVR)DHLE

PVR=2.69
GEbem !
PVR=(TRVqa/ TVlavor) X10+0.16

(X#k2) & v 51 RRZE)

TVlgvor=11cm

=PV VTI
Vmax %04 crvs
Vmean 33.0 cnvs
Max PG 1 mmHg
HKean PG 1 mmilg
LAt 9.24 cin

PV VTI
Vmax
Vmean

Vg
Hy
Hy -

114cm |

ST FEIBEM, TRV SRAWARKRAMIEE, TVl BEFHRISWEEE E
- KD et al : Assessment of the right ventricle by echocardiography : a primer for cardiac sonographers. J Am Soc Echocardiogr

. TT3792, 2009, MHk3) & ¥ 5IHHE)

- BEIGERAEEI RO 51 (R4,5%3,
T ASEDHA ¥4 U TiE, AEERE>86mm
L AZEER(ERALA)EESOmm, FE

= FLEAARLAOV) A>3 Smm B AEHLAE L
Toon. e, DARTUPERTRE SR & R B EHE
tE T, BEIGRREIEAE > 25cm’, HEIUE

S EE> dem AAEI KL 2 S, JAMP Study
=5 THESNTVWALEAARAADOEREE LTI,

SIURRMAABIIBETIZ6 +4em®, THETIE

= dem’, AEIGEREEIZBEHTIZo+3em?
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(2) BZEE

M MUERE Tid, AERAMEARIZL ) F=EE
ReE CHHBEOBRENHEAT 2. MemENE
BARIZ L) BEEEOREIIRL ), RHOMHS
MAEE TIREEREIZRD 2V, MSmEZ L)
BAENZERMINFRT 522 L1 2 ) EZELH0
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i a2 o

B4 HEECMHBIREOERDE
RV:EZ, RAIAR, LVIEE, LA KR, RVD HER
(Z@4) £ 4) 31 BeRE)

&3 HEELMBREOERE

EHEE
HEE (cm)
HEREHE (LR RVD1) 20+28
AEEME (L5545 - RVD2) 27 £33
AER#ZF (RVD3I) 71x79
AERHERE (cm)
ff&AR L (RVOT-proximal) 2529
FigEARFAFL (RVOT-distal) 1.7 &£ 2.3
HERE (PA) (cm) 1.5+ 241

2 RN (R5) V¥ B EAER S MBS, M
= OEERKEFTIE, RiETEBER, iy
SLEHINEETH B, AEHEDIEEE

%), SmmPALIEREL T 5. S
Lo I EE0HREIR06~ L5em IR,
7> moaZzmzor bandRPseptal band & Vo 7 HERND
TR LTIV EE S S NA.

= W N

C o S

CEFlifERR & LT, TAPSE,
; \‘antricular fractional area
TO: EEFH % right ven-
x-W:R\EF.maﬁF7tﬂ~£5

= peak systolic velocity of

, RVOT: EE LR, PA: FhBIAR

BERE hEERE EERE
29 £33 34 £38 =39
34 £37 38 £ 4.1 =42
8085 8.6 £ 9.1 =92
30x32 33*35 =36
24 +27 2.8 + 3.1 =32
22+25 26 %29 =30

(Z#k4) £ ) 5| FRE)

tricuspid annulus : S) DAV LTV 5. HELFH
)87 + — < v A$E#Eright ventricular myocardial
performance index (RVMPI) (&, 5% Tei index & [F]
CT, (HFAYHEFEM isovolumic contraction time
(IVCT) + %24 th#ZHFH isovolumic relaxation time
(IVRT)) /ET TR b1, HEDKREHNEREDTEE
TdAh. 72, right ventricular isovolumic accelera-
tion(RVIVA) % EDEE b H B, F72, BATLHHIN
HEREDFEMELZ 1, 2D speckle tracking imaging 42
&£ 2= HHEBEDlongitudinal strain, strain rate’e &
BHVLNTWS
(O TAPSE (IG) 3, =R FIHEAS BT
HY, ME—-FLa-TROMECEENIILE
INHERE % SHIE§ 21812 CH Y, MimMED FEE
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B CECEARSIUALRERSEEE

BHEE
RV basal diameter > 4.2cm
RV subcostal wall thickness > 0.5¢cm
RVOT PSAX distal diameter > 2.7cm
RVOT PLAX proximal diameter > 3.3cm
RA major dimension > 5.3cm
RA minor dimension > 4.4cm
RA end-systolic area > 18cm?
TAPSE < 1.6cm
peak systolic velocity at the tricuspid annulus < 10cm/sec
pulsed Doppler MP!I > 0.40
tissue Doppler MPI > 0.55
RV FAC (%) < 35%
RVEF (%) < 44%
3D RVEF (%) < 44%
tricuspid E/A ratio <0.8or>21
tricuspid E/E’ ratio >6
’ deceleration time (msec) < 120msec

so. EAZICE, MPLILER/NT7 -7 2 ZIER, PLAX : BB RIE PSAX : EHBEMER RA: AR, RV: AT, RVOT: ATHHIE,

Tamiz Z=BBINMERRZEIRESE, RVEF  AEIRHEK (3Z#k3) & v 5| AzE)

£ SFTAOEEEROERMBE(JAMP Study)

Btk ik
=SZBKYEIE (RVEDA) cm? 16+ 4 13+3
EERERYPER (RVESA) cm? 9+3 7+2

GEREAETE / ARETE cm?/m? 9+2 9+2
SEKIEIR / tRETE cm?/m? 51+2 5+1
SEGHRE(R (RVFAC) % 44 =13 46 £ 11
=EEEHR cm 45+06 42+06
=E2HR cm 3405 3.1£05
EERER/ HhREHR cm?/m? 26 +0.3 2.8+ 0.4
=ZEHE / hRER cm?® /m? 20+0.3 2.1+£03

(3ZmkS) & 1) 51 )

IR ELTHWLRTWAY, 12751, 20
CLDIMERTENTHA L, BRETNTE
S UIEELRITRE RS, EFERIZLE
= «m(3R6)Y T, TAPSE< l.6cmidfGEHkAEEE
" E=ETHY, ESC/ERSH A K5 4 »Tlx, TAPSE
CemiEfEMEDOFREARRF L SR TWAY,
- RVFAC(H7) &, W0 2 —Ho.(5ERY
CEZERT ROAEEHEPRESZAMEITH
= T =K A& right ventricular end-diastolic area '

*VEDA) B S UREIGAME rght venioulr  Lrgg U s u s mmm e o
:=-svstolic area (RVESA) % 5HAIL, (RVEDA - (Xik4) & V3 BAE)

% ESA) /RVEDA X 100 % TRH SN 5%, Figin
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EHE =kAFRIIMMBSEIER(TAPSE)

ME- KDII—T, DRPERKERS ) EEBRRERO=AFRNERBEES
T &, ATEWZE(LR (RVFAC) PAZRRER (RVEF) 4 &, NERINBHEDIEEL ©

"6 ERNMHEOIBIREIERME

TAPSE (mm)

FAC (%)

RVEF (%)

3D RVEF (%)

pulsed Doppler velocity at the annulus (cm/sec)
color Doppler velocities at the annulus (cm/sec)
2D peak strain at the mid cavity (%)

2D peak strain rate at the mid cavity (s ™)
pulsed Doppler RV MPI

tissue Doppler RV MPI

TAPSE : ZA##HIVGEHTZEIIESE, FAC : MTAZ(LR, RVEF  GEEHE, MPH DENT 2 — v L 2384R

JEFETIE, RVEDADELKRL, B OEREEEDHEIT
95 ERVESAbLIEAL, RVFACIZEK T35, ASE
A KTA Y TOEFEEIZ49 (35~63)%T,
RVFAC <35 % IAZRIMERIET £ £ 605,
72, JAMP Study IZ £ AHARANDIEEE L, FHE
44+13%, WH46E11%B ERESINT VS,

(3 RVEFE, AEOREMNFEIZIY2DLT
I—TOFHTIZEREIIRKDONT, DL
W2 & AEHAASHESE S, 3D I —RVEFHDV

+ Dist

234 cm

Time 322 ms

Slope 7.28cmls

UL (\
‘*Fx‘iﬁ

FEE (95% CI)
23 (16 ~ 30)
49 (35 ~63)
58 (44 ~71)
57 (44 ~ 69)
15 (10~ 19)
10 (6~14)
29 (20 ~ 38)

1.54 (0.85 ~ 2.23)
0.28 (0.15~0.40)
0.39 (0.24 ~ 0.55)

(MF3) & 4 5| HME)

7 2.2 7 (4D RV-Function, TomTecft, Munich,
Germany) (2L W EH I 5 (M8). 3D.LLI—T
L) ERRICAZREVETEITE A AETH Y,
MRIDGEERE & BIF2MBERTRT L Vb
. 3D I K ) RO IEFELGEIIREK
HA% f& right ventricular end-diastolic volume (3D
RVEDV)(£70.0+13.9(42.2~97.8) m//im’, IEHHZE
YL #asR R 7 FEright ventricular end-systolic volume
(3D RVESV) 1£33.4£10.3(12.8~54.0) m/m’, IE%

w5

VAN
DII- '\139 Vol.12 No.2
.

434



i" EZERAE(LE(RVFAC)
T2l = 3VZDA—RVESA) /RVEDA X
ShB. ASEQH T RS T
E : <35%ABIURERT T
S, EERMMOEERS0
= *. RVFAC =24 % &£ BAZIN
: L b 5
41 & V) 5| HEE)

B fi i

ARRALEE (cm?)
ARRBRBER (cm?)
LBEEWRELR (%)

= #2222 (3D RVEF) 1352.6 £9.9 (32.8~62.5) %
_:c}iac MRIDEHAME & BIF 24 % 32 7- &
»H5. ASEIZL 53D RVEFD IEE{EIL
;;~69%)’C 3D RVEF<44% 3 = iERE
55,
. ‘a'ééﬁ AR N 7T OIS ERIES)E
‘z~"ﬂw%néa)kﬂmz HEr 7512k
LR EEER BRI IE AR O SR A
=RAGIEDEBEE (Tvs) (K9) 12
SEROEEDIDELTCHWLNRA, EEE
i f‘)~l9)cm/sec’(, TVS < 10cm/sec TH E#E

b 3

ESMEH SN B.
= BELREEEE
CEMEAETI, BHEOMEBIRELFICEAE
Jt«ﬁkio BRMOBAIZLY, Ef#ﬁ

C:‘E_'. \._}J

-BREASHBE L, GEREE
b, FLT, BEVORIBREREE L, E__%:_?fzik
IERAASHAT ARIOR PO S MEEEE L
2L IEMATCEAAIRIETH A L LB, Mg ME
TIEOAE - FRICEETARFLESNTWS
o IS MEEDHERENEOHECLOEATS
: 'Ef-,%in’i}\mﬁu&%—:%#ﬂmﬁu&ﬁm/f
— (TVE (ZRAIRF- MR A MR E),
! :###ﬁ%ﬁ?ﬁﬁﬂrkﬁmﬁﬁ?) TVDcT (=4
.,_;:;«_ai(ﬁﬁ,@?ﬁﬁiﬁﬁ IR IR, TVIVRT (=
= MR OEAARREEN)), BN 7512
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?Eﬁifbt%xﬁﬂfﬂu (RVEDA»
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A% ﬂﬂﬁéﬁiﬁ

A (RVESA)

TEERE EERY

EREH BERY

11~28 29~32 33~37 = 38
75~16 17~19 20~22 =23
32~60 25~31 18~24 =17

Velume

E8 3DMII-ICLBEEEHFE(3D RVEF)DHIE
TomTectt D3DAEHT/ 7 b (4D Real View 5.0) £ BV TEHEIL 7
AEFEH LUAZRHE (3D RVEF) TH 3. AEEZTDIEELR

DD, 2DLII-TRAZRE - BEEOATIRZE TS

3. ThERELT, 3DOI 3—(C & 3EFIRHE (3D RVEF) =,

FNEREAERR - BHROMENTETSH 5. ASEAA K57

>TId, 3D RVEFZ44% N ERETH . ZOEFIE, HLALe

ma‘)ﬂmmmrﬁw 3D RVEF=179% t ERRL ATINELE =~ 7
BHTWNE,



E9 Z=R#FTVE/E'

HR

E AERAMTCREN =R MAEER, A 88 57 50L& 3 =RAmEahRiEh
TVE: SRAIRPMBAMMEE, TVS'  SARRIVBIAEHEE, TVE  SRARIRRMEDRE, TVA': SRFHBIREESDRE

R7 GEERREOEREERE (SRAFMFTEER & ZRF
REFRFTDER)

EH(E (95% CI)
TVE (cm/sec) 54 (35 ~73)
TVA (cm/sec) 40 (21 ~ 58)
TVE/A ratio 1.4 (0.8 ~2.1)
TVDcT (msec) 174 (120~ 299)
TVIVRT (msec) 48 (23 ~73)
TVE’ (cm/sec) 14 (8 ~20)
TVA'(cm/sec) 13 (7 ~ 20)
TVE'/A’ ratio 1.2 (05~1.9)
TVE/E’ ratio 4 (2~6)

TVE: SARRFMBRAMMEE, TVA: SRFHREBRAM
MR, TVDCT | =S 7 M & iRk S O 45k 5 1A R0 iR R B 31,
TVIVRT : ZRRMRERMOZF BRI, TVE : LRGN
PHRERE, VA SRARICREMERE  (T#M3) & 151 AYR)

LA =R EBEE R0/ A—¥ — (TVE,
TVA), BIUVEBEEVHEILREDTEIREL L
THwWoNS (H9, T|7). ZNODEEILORER

TURERTREER & D R b s, HERAMKEER
EIPRIED T, s OfaERRRCER T 5. Lo L, BE
MAMARE, =RFHEHEETLD/NT A -5 —
(&, EfG R RIS E D EETADT, 20
CEREELTCHET A LENDH .

TVE/A < 0.8 TIIHEMBEESE, TVE/AD 0.8~

2.1 TE/E'> 6 D& ) pseudonormal filling pattern,
TVE/A>2.1 TTVDcT<120msec Tldrestrictive fill-
ing pattern £ 2 M5,

RETIE, M N7 2BAWCTVEE, GBE
&, PRRMstrain rate HVG BHLRAEHEOREIE L L
THRALINTWAD, TVEE2~60 EF#EH
T, TVEE> 6D EHTHY, TVEE>8THEE
= 0mmHg CTH A LI HEDH 5.

(5) BERPLEIHEEE

AE L RETHRRE T SHE§ 58 & L TstrainB
£ Ustrain rate KAV HNE, BN 7 EB LV
2D speckle tracking imagingi®23% 5%, W4E, HE
KAF AT 72 32D speckle tracking imaging %3 A
ENDH LN > T Ab, 2D speckle tracking imag-
ingi£1Z & Astrain & strain rateld, (OHADHUN 2 BE
ROBENEEE L BEERE T BEEFH L RO O,

RERATLHEEE L FEMICEEBMIEHETE 57
ETHL, ARELHOFMIZIE, EILREMTRE

%% F\>7-longitudinal strain* AV HIT 5, i
SIE L AHEZ LD 2D speckle tracking imag-
ing /£ longitudinal strain{Z & A ##ir Cix, HZEB
HHEELVF O peak strainfEDKA &, peak strain l23E
’9“5%&3 (time to peak strain) AS/CZE R/ ZE FFR L

i & 0 BIE 5 HE - £ZEDORAAE (dyssynchro-
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#*2 20 speckle trackingi&lc &
S=BEROBESONME

ZEE HIRRMEMSOEE
= rackingi& & AL\ 7-longitudinal
2AEHLUEZEOMI free wall
s-zin & peak strain ¥ TORfE
> ceek strain) 87, ERGITWRA
> time to peak strainld i3 ¥—
| HEMEES T IAED peak
o TOFMBEZRLVEEL, AZEO
% oy ARY. & S5ICEAZE D peak
T gf'i_l‘_ﬁég&)%t

YR

S U TERMFEOONAE. £ LT, I Dpeak strainfB
" <27 Ztime to peak strainDIEIEIL, Fifie MESEDHS
B0 IRBEEBIISLIHEETS. bhbho
# TESED2D speckle tracking imagingiElZ & B
- cedinal strainDARET T, F3°, BEOMEMM
- 20k, HZEBEHEEOtime to peak strainDEHED
L ET L F0%, MBIE - GOAENELT S
- =me to peak strain DBIEDIFE & & & |Z peak
un ADWADE LA RSES N (F10).
strainfE % #5 L TR & 72 strain rate Td, U
- -2ak strain ratefEDHADFED H L7z, 2D speck-
: -racking imaging %@ longitudinal strain 35 £ %
coiin rateld, MEMEEOGZERRE Y FRICERE
BT EAAETH .
=ZE B HEERELOARD 2D speckle tracking imag-
=z =®Dlongitudinal strain®peak strainfEDEEEIZ
22 20~38) % THY, HEMAEEE TIZ20%BLUT L
5. ¥/, peak strain ratefHi%1.54(0.85~2.23)s™"
CZET, 0.85 s Kl CAR LARIUHEREEAHER
2115 (3R8).

B8) EEHLSHIDHEEE (K 11)

RVMPLIIHEE N 7 7150 =R Ea® T
ZRDBFEE, SVARTIEIZLAEZER
TR B L AR RHER L R B HES

ERH
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R RS MEE

HbB. WA KT FTHECLBRVMPLIZAEZE Tei
index & @& T#5”. RVMPI= (IVCT +IVRT)/ET
Lk on, HEDOIED L UHREOREN
LHEERORETHL, HBFTIELIV kDS
RVMPI > 0.558 L U5V A K75 HEDORVMPI (A
2 Tei index) >0.401%, HEHEEEDRIEL 2 5.
IhbofEiMEmE, 2EMeERDEST,
FEgARED FR & & b 12mL, KEL (HOE
REBEELZHTTADICERTHA. 7272L, Ihb
O, RIS LD EBTAZ L L, ARELE
EDOHE I IVRT AEEHET 5 72 HRME I H T/
T A I LIWERLRITIUI R S 2w,

(7) DEETE (®12)

EMEEDFRRAERFOLII-—FREL
T, LERETEDDH DY, S IERE CHLAED
HER LBHENICEEE, #IREFERTLE, L
BHREEORMBIRDOONL. G UBEEEHIE
TLAUAEDNEREIZZ LI, LERLIEE
5. LaL, BEREHOMSEET!Z.
Aepe { THLEBITEVROONSIES
N, LEMOIEETH ORREFMmT TS 2
HETH5s.
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