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* 3 LV 2% 3DE [E¥1{E

Aune et al. (2010)

Fukuda et al. (2012)

Chahal et al. (2012)

Muraru et al. (2013)

N 166 410 978 226
0 o S
i B AETE A AAA A 1 A
EDVi (mL/m2)
Bk, HE 66 50 HA: 49 (31, 67) 63 (41, 85)
(FRR, ERR) (46, 86) (26, 74) ENJEN: 41 (23, 59) ’
Lk, BIE 58 46 HA: 42 (26, 58) 56 (40. 78)
(FRR, ERR) (42, 74) (28, 64) ENREN: 39 (23, 55) ’
ESVi (mL/m2)
B, A 29 19 I A: 19 (9, 29)
(FIR, L) (17, 41) (9, 29) EIEEN: 16 (6, 26) 24 (14,34)
o, ¥E 23 17 FIA: 16 (8, 24) 20 (12, 28)
(FRR, ERR) (13, 33) (9, 25) ENFEN: 15 (7, 23) ’
EF (%)
B, HE 57 61 H\: 61 (49, 73)
(FIR, EFR) (49, 65) (53, 69) ENEEN: 62 (52, 72) 62 (54,70)
2, BIME 61 63 HA: 62 (52, 72) 65 (57, 73)
(FRR, ERR) (49, 73) (55, 71) ENEN: 62 (52, 72) ’
EDVi, LV EDV f5%; ESVi, LV ESV 154§
Modified with permission from Bhave et al."” T FRAT_FFR 15 X H44E +2SD.
4 2DE P15 LVEF 1 LA Z5F3 1) 155 3 [l B ™ = B (1) B
B B/
1B BEE Hh R 1B LS R EHE
Y it i it Y S B ORW
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-53 30-40 <30
LA & KZ5F/BSA (mL/m2) 16-34  35-41  42-48 >48 16-34  35-41  42-48 >48
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3. 1. ZOEFEES NG LV BREEheE, L=
Wy B T B, T BER RIS N RE B SRR ifn. i R

Cﬁ]‘%ﬂ. cn

B Xk, ANEFTBE MO ENAEL, 2 FEEF O
B B U N LA K 5 AR A5 B ARIEAT ARt AL 22 i
(E3) o N, AfTERA 17 WA, MENR
B0 S BSRER RIS & S5 T 4, RS2 B ) Kl 43
HD JES R AR O 2 H R B N 4y A NI [RIRE . R (A
B, FHEE. MUFRE, (UIEE. AUUEE, mIRE, TE 17 YTEE
RS, D ASERA N 5 N TTE:, BLREIRING. TEE. MUEE,
ATEE DL RO G, Dol B XONME s R A Ui 0 L IL
Wy (B3 F04) %, 17 WEARZAT AT 0 LI i E v
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Brp, SRIAROIRTB, MR FLRIUKT, AR (R K. AL EEE S LR FRERL, ATk
AIHTEE B AL S . ML RUTTAR, AL R 6 B AR 60 FERIAHAE T B . 16 3 17 19 BUBEAT LR ALY 4 A& 90 FERY

MRENTB . 1217 B, EAIRA OIS — 5B GORIED .
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AT A BB RIA(E 2DE F &R, —mE, LR
e o bl) 1 P ER Y 1 -0 S DU 2 o YD T AR A A £ FEE K
B AN 53 0 F 1297 Y[Rk, TS A B
R oy, S elam O P VAR AT A T B HL X
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BOR R BE R JR) B I BE Rehs, o T 4R X R D gE |
JR3 0 DA IR B LA B A A AR L LIS, 8 75 L S AT
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BRI, R B0 BoRET A i g B & BRI
FEPEELEL, AT LAES BRI R E ) RERRAG: 10

3. 4. T W)k G 19 i B IE )57 77 Jr) 0 =5 BE
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W RVIDAMBEECHE . RV 57 B far B8 25 2 47 g a8 O 1
ULT, mH, BIE BN DILEIREAR &, HEfe
JE IR0 AT B i JE5ER SR AE T B RS, X P R Eh RE
&= TSN B9 55, IS B Z) 89 57 far
WAFOALER Y BRI T, LA EIFZE i A
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o J5ce o, R DTT Rt B, anoRhe 5 75 sOEAT,
AL B 3h, W AMSEGE EE, 53, B2,
TEAS SR A T BE A B A R R 2 TR Sk,
i MR 2 5% B A hr s DR shev s, IRk, fx
E ARS8, N ARF AR I A AR
SHOE LV IR KRS, gk BRTECARIN S, R
FEAMER AR LR R K, X5 BAERNARP, £
Bk TR A a0 DAL WS AE . R,
IR R E %, B AREE I 2255 B K #H) ASE
EACVI i 75 5204 7 ki i B Dhse BAR bR HE LIS s
B AR /NG R S 2 5,

O ILTE ARTE I (8] _E ) REAE MRSt T T A5 1Y,
BRI T AR /N b, S SRR S AL L
By AE L SRR g R (5 dE W 4R B8R, AT RRR
B8 8) [tarokinesis]) , A3 & H ST 48> 20%,
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W2 R DL BhREAR $83 (anhfn, JEIR) Y, S
BRI 0 tH LS W 0 4, % SR L JULBR . 45 TIE
o R YRR SR R R 8 = SRR SRS 1) R A
BoA KRR, DUN AR () R AE AT ZE T, B AT
WEER ™,

HEF: IR SEE T ] AN [FIAY LV A5 Bl o,
WO O Bl B E G HORAE Al U i SERE LI, 8
1T B, R == B A WU T 16 1B
B, TR D S O T T4 55 RPN R SR AT L UL
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Bl rca [ RcAorcx
CJiap ESLaD orcx

[lcx E=RcAorLAD

Kl 5. AbRBK (RVAD o ZERTFESC (LADD « ZEligse (CX) IS AY 4. kIR A0 o T 7t i 2615 BT

BT e R
25 E, BEMEXRE, AT Z OGRS EK,
B AT TG RS L

4. LVHEE

LV 5Bt O 0 A IR I fE B TR 8, SO o A2 S
SRELTRIAFE bR 7, M- 2DE, Fn 3DE ¥ A HH LV
REMABTE, PR WEY NS kR 3T (&
S P2 BT AIR — it I, B Bl JE ) RO EE N
KERRH—W) . LA (588 2055) i
& 2D M LV &F sk A N R sSREIE R, A SRR S
JUAT 20 LV & A, 1fi 3DE AT [E R4S LV 2 #7,
AT A 5B DA TR DO LS, R U
iR (Z51.05 g/mL) .

ndEAS SR 2DE R, AR AR i, B
BTG 1 — I LV B S 7 IEER AT H AR A
VIR AE R EIEIAINE (£5)

NTAE— BEI TR PN I B AN LY &, R
FE BRI N, 2ED G 2R 4ERE B RAH b, AUk
P ORI, G2 4R RS BORFE B, 2DE FF LV RS
WiE M EA AR JEIRR D, HLeME4ERETE, B M-A5 5
AR, 2DE 7] LUBR DB A0, SEA Pl O
KA BLA LV KN AR L, IX e — AN B 5 RN R,
IR A LV LA 52 0 AR AL AR A 2500 99 AR o

ik, W NEox 2N BERIRE 78, M-
AR R, KOy iEf g, &R, H
AT KBRS SR X R 7 isAOUEffatE, KA X LV
JoR K TR W AE XA S SR X R T 15 6, R, AL
JREE N e, ISR LY ARk, 5LV

Eﬁ]‘%ﬂ cn

K= EfREEIEFEE, K, 2055 M-8 2DE
ELHEN & b M-S e, 55 =, MR R A A
FET 20%m 155642 1E, @il BUSRTE JFUAA 36 IE FOF 78
RILA, 2D [ELHE I 58 BE R A — % /N T MR A DA,
O AT R LV RE AT LIERE B (£5) .
BIX R 5 V5 e BT R B TS B9 SR BRAE, DU i ) R
KEE, B —EERNE, ARG ERLNEN
SR, SRMER MR R RSt AT LY R TR
R RA R A IR

1E 2D 51 5 M- 5. 2D ) AR K B 1wl 485 i A 1530 92
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W ERHE A T S MR RIEAE S, R, mi-&K
FE R MO TR, o Rk LY REASA,, (KIS TH
B 350 S5 B 8 4y Y A AR AE N, 1 SR T S0 FE S B
JEE R IR N BT R FIMELRT, TEF— =AY, A
[l — J7 (LD e SR RE TR 0 28 G L, 3D ik Al LLEAR =
BER BBy ROZET:, [N CHE 50 HERS I & LV &,

LV & BUE R M, ERg, RERm, A SIE
fR | SRR ek T S, (R 88— 235 LU 7E
BYER LV RERS, B5HERA/NER, HM 2005
IEFR R RFZR LI, AJLIUFFo4RaE T 1E % ANBE ) LY
JR B R E, XS SRR R R & ik, B
() B AIT 2 T 41 H B S 4 U T LA RITHE F HERE O 25 f ™
R, FRAT SRHERE A LA R HE AT A B B
HFn 55 RIRE (F6) . Ak, YkEEFER, M
ff%ﬁﬁ%kﬁ%%ﬁ,uﬁxﬁmﬁwi%”m

LV Jofi &2 15 250nT LU Sk b AR ] B AR K /N N B
Aok, REERE &, RE, SREmRERNEE,
A SR, ARFREN, FHAKWN S EER F)
1.7, 2013, 2. 7%, LT BSAHEEL, FEAINARE
FRAAE R 5 N B R 0 R, K EARRSILY
Jo B W F 22 40 ELFE BSA F5 2K,

&hE, Bl TN Cx FEEREE),/ (LV & kKK
HINRR) TR SEEEAEX R (RWT) RRRE LV 5 &80
X 45 9D RRE (RWT0. 42) 80ES O HEARE
(RWT<0. 42) , FFrTLGRAI LG MEER) (LY B
RWT $&n) .

FEZE IR AIE F I, MRUFD 2DE L LV R
AR AT LUE FH , IE 5 ke ARIR, 5 AR b,
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—HBEE
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HoEEEREY (@mm?)

REEENEETEEQOMEES (LV DIILRE
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SHNEETREEROMEERE ( RWT20.42 ) B
HEE (RWT<042), LE&RLVONMFRENE
HERLMENEIRE.

7.2 ZEWE, —“45@F2% (3DE) AEWR 4
8 75 5 MR A5 SR A 5 R 2 BR S R0 BRI &
F D ER AN, LR X EG i R A2 sh = B R
MR, RAEEREA Lmimdkak, =488 248407
wAHL, AEREIE A S EDV f ESY, iR A=
EF,

DR N 3 [ R R D B R T R T AR
F R SRR G BT SRS, CE N E A
RPN, RIEA B0 KT/ AR, 00T
i ERT KR R M iR WIFE s B, M IEARYE A2 =
IR (2 7) o WL/ANEEF0 A R T e F5 1
F e, FEEEALE ShA RIS i OR A A S R
AN 3 AR G VT O PRI D = 52 SRR O B

b G AREE (CMR) AHEE, ™ RGF = 4ifErs
S TRAE A DR AR, BIERE A B
AR TFIE BB 2 1, 5 OMR FIT ) i B &5 B 9F o 2K
B, PRIRMNS, R& % BSAYIE, LM B
BUBSRMR /N, 1 EFs Bm, R4, FRklos, £
AN (EDV U s/~ 808 5ml/10 4%, ESV
/RN 3ml/10 48) , EF Bk (EF Wi & A
1%/104E) , ™ 8 fnzk 10 "M ZMWFSEH meta
SERIBAEERMR (L BSAMFIE) 1 EF =46
P RAGIE F A, RS, RN BSA Xt b alk AT
i £ #MFE 28 8 A PRI EL, ™ AR CMR RBLA =

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

R 7 LB ENE A = RN AR

Ly A DB R, M EE =
5 JEFRTR Wr B RE 2R SR, FE
i = ) o [ 3] [ oy A =
R,

WL/NGE LSRN A R e
TEA L EEA,

7 Rk He 715 ®s B4
HENE (AE) o AFELEENEZE (RVDD = , mgfkhe . MTFEZEHMEXAR HX
TEAZE TN m, WEE K s INTT B AR A
ﬁi@iggfﬁgﬁg iz . AENESRAMRBER
E%qj%zglj;]?é (RVDZ) - E EIE?E?J\ E’gﬁ Z:'Ejagwﬁm%uﬂo ﬂgTﬁﬂ:
SEAE A ORI,  BAR e HM LR | B IR s R
FE 4 F R B i K Ab 50 R AREALEFENE,
A4k, BT AL RALK A,
FHENZE (RHE) = E T N2 (RVOT AEIRE « RVOT prox I BEH FRE
2 prox) =45 == FijiEE = == (6] - S TEWEE K EEHFM
Y i e A2 B L dh i
§2§$i$i;;gi£ e RVOT distal,
5 2 B kI O 55 ) © WROEMEN THERME
) HOEF B RN £, M\, BEESANERERE
i =i IE s N (RVOT %
distal) = &F 3K B it 30 . EHBREEBENEE 4
BT 738 PR R TR AT
o
o HEFEMNDLOANEEEH
Eo
o EEEBEBEERR.
o FEWMEFEERMAE EEML
KD ( BERER )
TE W AR I Fndr sk KW, T30 MEAENGE o ARGEFEER”GEAE, W

BR8N,

T AE AL/ G, 00 B X A
P18

IR R A, AR
R PEAE

BT 2O =D s L&
AEYAR, A EBEEF KR
TR 5 46 AR 31 B AT RE ASAE R —
-

n] BE JE A HERA BB A B R
Koy Gl gefsAil)
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472 3DE AR

= 2 B R4 0 B )E
Y B A Tk, 7Eal 3 A
R R T, B /N
TREEF RS (IS TE] 2y HER >
20- 25wlumes/s) ,

Vo R AXER B B IAE B EF Tk
AT e 48 AR B B 1) R4 T N T
P

IR 2F iR R AR v )
EEN,

o TLLFH RV HY
Bk, B
RAE , FE
RANRER,

o FEEHTILM
Ri%.

o ZERZMHIERR
i,

BT B, BN LR

FEE RS,
WELI =408 5 215 %
#&FEE I,

RADESCR AR T IR E.

B (M- R gl
YL BB RAEEF TR,
ZRMEILUT, 5 1 = 5 MRl
MR KT, =REayT
I, TR SEAT T S8 B BE I
I,

JULZINGE 2L SR IURD Ve g T
Webrto

XA SR U B SR AR
W ZhEA B T 2 D N R

BRIEME

RREANTMNE,
W e MU AR AL
1Rk I AT RE = il A 28 BE R

EO
JE 2 0 2 3 R AT RE A N R
Ei@jjuo

B A G A 2 R S AR Y
) W7 AR

GV IE

7% B T R e, (B = 458 7 B8 JoAE < EaE,
HERE, DO U e AR S 00 W E A =K
AN, RS BEREE EFNE B2, IR A=
KB NER T RIEE, HEETEAR 3DE KL
LIS, H 3DE MEAERM, BRA=RE 4@
PR B E R R AR WSS & nefdsz, HAf
E RS R, A= IKREAR (eDV) 1Y
ERR, BN 87ml/m2, MR 74ml/m2, f5E=
Wi RIS AR (BSV) B9 BFR, BN 44ml/m?, %
28 36 ml/m%
8. B TIRE

A % TifE b T R PR 4 S W4 hBe, el FE
RIMP, TAPSE, 4k {ksr%c (2D FAC) , =
Hi sy %% (3DEEF) , S™ , FnH AL (DTI)
B YEBE BB A G (2D STE)  JUE #Y A 1m) B
AR NARER (£ 9) , ¥ OF ZTFSEIESE RIMP,
TAPSE, 2D FAC, =/RIMEN S’ DLMBE mBE: A
AR YN AR I R S A B, An S48 FH A5 24, 3DE
WE )47 28 BF B B VEAF, 3 rT5E, Haio Ak
N2 1) B m i LABRAE HOE R (E (32 10, #h RS 8),
8.1 RIMP, RIMP Jj& — Tl WAy L S BEAR DhRERY 5
Fro  IXANFE Frse H kit 22305 ) slc 2H 23 221 ) Al

Cﬁ]‘%ﬂ. cn

DU [F] — 0 BN JE A7 S MBE =258 HRER A S5 5 0 4
IR, 4525 &7 SR R A (£ 9) o 78 Ak
28 TR RIMP B, 75 iR RR IR A 48
B0 2h 8 B AL, A DTT 115 RIMP AR5z LR
il YA EIENFER, IVRT 2458, &k RIMP
RS/, RIMP > 0. 43 (Bkih 23 4h) 80>0. 54
(DTI) &~ EBIRE A4,

8.2 TAPSE, TAPSE Ml &Efjisg, fRF T4 EKHIT
B IZhEE, B RO UELYIHE, M BUE R riE
FRPAT F A5 S BE = S IR B (35 80 J7 1) i )
(£ 9) . BEIRIXTUE AR I AT =8 K 3l 2 6E,
0.5 5B WA s FEAR D RERHE b A 1R 4 HOFE 5%
PR, AAE FEME HY RV EF, 458 7 56 7 59 RV
FAC 11 RV EF, {E N5 P& A7 E A i —4Ell &,
TAPSE & @l ik A R ohe, KL FER R,
7 RUEAE WL F0 BSA 1 4F %) TAPSE 4 4k 520 , TAPSE
<17 mmo & ERRAAODERAAREARL,

8.3 AW &R MTLoH% (2DFAC) , FACHE
BT — TR A T — T A =R R T REY iR
Bro fAURIEANADE, TTRER TR K30, A7
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AEERER RS EIEFEEN, GiE LR
W BRE  1E A A =2 1 AR, 200 3E B HL L/
A ETE A DEEN (2 9) , RV FAC <35% #2/R
B RER 4,

# 8 AREK/IMEEE

£ 44 FHERE  EEEE
=

RV EEENEE (mm) 33+4 25-41

RV HF [ ENE (mm) 27+4 19-35

RV KB#HNEZ (mm) 71+6 59-83

M B KBEEIE RVOTIE  25+25 20-30

WHNEZE (mm)

RVOT ;Z¥s N (mm) 28+3.5 21-35

RVOT ¥ N (mm) 22+25 17-27

AHEEEE (mm) 3+1 1-5

RVOT #FikRK# @R (cm?)

B 17435 10-24

ek 14+3 8-20

BSA FFIEH RV #F 3k KHEH (cmm?)

B 8.8+1.9 5-12.6

e 8.0+1.75 45-115

RV k4K #mf(cm?

B 9+3 3-15

i 7£2 3-11

BSA HEM RV 4 REAEF (cm¥m?)

B 4.7+1.35 2.0-74

T 4.0+1.2 1.6-6.4

BSA Hr1ER) RV &5k RS (ml/m?)

B 61+13 35-87

e 53+10.5 32-74

BSA FFIEH RV % KRR (ml/m?)

B 27+8.5 10-44

ZHE 22+7 8-36

8.4 HRALLE (DTI) JEMEE = SHHMFF b 48
B, DILIGE S™ BRIk ., 5 7] 5%,
AL, 5 ETIENER A = AR 4 D RE
PR B, KA BERE ARG B ARAE AR SRR IE 5
EEA A, ¥ PREFZE B br 54 2 AL B =
RIWIFIERL — SR EE, L S [HrEM (R
9) o 5 TAPSE &AM, S fEHJE W& 5-88 KIIHH
XV, (R AT RESZ BRSO IBE BRI W, 455
WEESEE S™ <9. 5em/sec fR AT EIAE DI REAN 42,
8.5 A BRI NIARTA IR, A K WA =S P A
SR RO SR 4 Eh e A TR i Fne AR AR S T
AT SR ERE M BRI DR M 4E I 4R R 0 e,
1) W2 AR SRR A AR JHR, A R YA MR SZ L
BASEEHIR MBS, O E2 2B A Sk
&, ABRNRIE M, A Y NS RNAE A5
* 9 LA EI A B DIRE R

Cﬁ]’ﬂl";L%e. cn

RERLR R O, 55 suBER R, A
Y% Ty I E N ARATAE A4 AR, X0 % i )
W2 AR — AN BB, A7 BB B R 7 B8 M &
AR 57 ) PRI I B, 7 IR Bl L R SR = e
B2, A0 S NGB XA L B ) A A (FE =
O ERE Lo 5E ) BT RE N Ay R it pft I A8 A8 R A, IR
PR XA 8 BE NLZ R FRAE DAL N, 1S RE AR Ll
{HE A5 SR 1 B e, A I s b IR (32 9)

SFALENS, EEPmPEE (GLS) X—
FEFRAE M 20003 A DU A 451 ke, H AT 24 &4
5 GLS AU EAF— TFAAHR f& il /e 5 B iH i, e
FH T AHERNE, RVGLS XAN4 Al LIFE A=
e BSBEFD 5 R A1) AR S S84, h mT AU A=
W BB A e) AR ME (B9) o B RiTA kB A
NA BRI DA (R ERE =R IR ) Xt & H
PR EA TGRS, ARG LAERE, 282k DL
FEFE, S Bk e i 5 %0 Je gy BEAR I, ST D TN
7 E B L B ARG A B0 IR EE, ®

PLERE MR 2ok A T YO AR, R
R T H BN 2P0 A F B Ve Fn ek,
X H R FE FEAR AR K, & 10 R Bl Al kS
1A 2 T S RE B AGE R MR R E, L
(R EdE (B —F AT W& T IR L B ROK) R,
Fi SR BERL AR N[ AR > ~20% (BN L% {E<20%)
L RERHE,
HEFE, AT AGBRER T DA NE A NAR, bR
e EE, WEE S, WA TIRE, B TEE
HNZ F AR A G B E R MR AT, SR g
% WOIE & BE, To 1 A7 5 BRI B T B N AR IE S N AR
B H Al A i E PR A T HERE
8.6 4B FRMBIFM A= EF, =4 B4 1T
A5 2 BF & — UM A7 =8 2 (R IR A6 2 RE R FE R
AJFF, RV EF JEAHE R BER WA == M 462D fE,
i R R AT I 4R TR S e AR BVE R BOSEA VT
fito RV EF XJ T0 EF ARGz &2 = RO )
R, GRS A7 5 KA RE O FR A (40 TAPSE,
S” ) JUINBASRRAN SE S AT S AR D RERY I
DR, B RER IR, 585 = 47 B4
ELEHE CMR V2 B8E, ™ BAVE A shi gl &
PP RV EF B HEEF R )7 15,

= YERE T O s R E RV EF BOJR BRIEELFE -
fap (e, = (B W8 s AR b 2, o 75 4ok ANfE
AL AR B, 76 RV B AR E — TR,
NAENE B RN, ok RV BRI T 5%,
K] b HE FEAR PEPE B B R WA (RhFEFR 8)
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F 9 ML) EA L DhRERg &Y

EEE®

HEERKIhEE
Bk 2 = B E RIMP

PR ZEEAE RIMP
& == | DTI RIMP = 0.37

HERE

B ZEENE RIMP ( Tei 1§
¥ ) :RIMP = (TCO-ET)/ET

AN ZEENE RIMP:
RIMP= (IVRT+IVCT)/ET =
(TCO-ET)ET

UAZERENORMEEOYIE
JE RV FAC :

RV FAC(%)= 100*
(EDA-ESA)/EDA

23875 3D ZH/NEAESRR
TR .

RV EF(%)= 100* (EDV-ESV) /
EDV

BERMERE Y.

&’L\' ’%ﬂ[ﬁ]lj\ o

2NN
XBELF A
HNE , TEN
RR & 8@t 4T T
[

2

BEMEENL,
AR BRAE
B R 4% 1 B 1R
Bh,

5 CMRMEH
RV EF #83%,
BETEHER
HEXN =X
R IhBEH I8,
5 CMRMUE
RV EF #3%,

JR PR

. LA T,
Tk RR A1 T
Ao

e RA [EJ1TTE R,
ﬂ‘

TS

T

o

o RA EJtmR, SRR
El)

T

o MG T AEVRHNE XA =
H A Wi 4 £h RE 2 i,
o WA A EHE VT,

o KT BB,

o ZMAIREHIR A,
o TEBHLTEIZ KL,
o TR MME M RS,

(ERRE

%9 4
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BEKRMKBETIE

TAPSE

FRPER S EENE S K

GLS

KAMBES  WEFKRK
G R = R I E LB
(mm).
WEMEBENFR , E2B@
BOREAEENGESHE—
88

AP HRAZES | FHREOLR
M E = KRIWER K G5 1 B R R
(cmis). ZEXMFEREEEL
EHEBRRHEZ 5 E T,

AEeHAZEENE=RE
U BRI EIEZR (cm/s ) o

MA-4HNRERBEFER &
AENEMORTEROIEL
NEAEHBEE=TTTERHH

R UEE  IEFEGE( % ).

EEMEREX
ZBEE&N

EM EF BiF,

BRERZ,
EEMKT,
ZBEE&N
EM EF Bil.
EEMEREX

[

AEEBEKR
SR EW
MEo
AEER—-1T
DHERZ R
Do

A E K
EEmMEREX

o

o SHPEEHOH
REMR A RA = IR L)

ABo

e

or O

o SHPEEMOH,

o LiRFEENRFLEREED)
BE, LHAEHMFA, fifi
Bk B A AR B IERBAE AR
J&o

o SRR,

o LiRFEENREFLEEED)
BE, LHAEHAMFA, ffi
Bk B A AR B IERAE AR
J&o

o ZNHEFNIE AR Bk
UL L) SN,

o T E WAL T,

o KMT AR 23 WA P,

EDA:&F IRk AR I ;
O PO e 1]

Cﬁ]‘%ﬂ. cn

ESA:M 4 AR i 1

s ET @ STHLEFTR] ; GLS @ R g NAE ; IVCT :

SR I ZERTTE] ; TCO -
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# 10 A E D REFEIRH LR H

B4R SEiGELIREE RERE
TAPSE (mm) 24+3.5 <17

Pk 28 S’ ¥ (cm/s) 14.1+2.3 <9.5
YaLEES ¥ (cn/s) 9.7+1.85 <6.0

RV EHRTLR(%) 49+7 <35

RV 8 B — 4 RIA(%)* 29+4.5 >- 20 (AEIEE<20)
RV 3D EF(%) 58+6.5 <45
Bk 2 E B MPI 0.26+0.085 >0.43
HAZEE MPI 0.38+0.08 >0.54

E 3% J8ER H] (msec) 18031 <119 8¢>242
E/A 1.4+0.3 <0.88>2.0
e’ /a’ 1.18+0. 33 <0.52

e’ 14.0%3. 1 <7.8

E/e’ 4.0+1.0 >6. 0

MPI: OALThBEFE 2K,

ko BIREY  IEEAEARYEA TR R ROARAS [R5

RVD1 = 59 mm

RVD1 =57 mm RVD1 =55 mm

Apical 4-chamber
7, (A) ZEMORVERTARNELER. FEANAE (RV) AENYE. (B) REAENEHNL
H, BAAZERRSFARNELEM, EFETRERTANEEAGT  BABEBLER —NM=EHEEFH
LB, ER , EALEX¥ ARERMUEMENNEEROIE L, EEUENHNEL  USBELERLEK
PEA.

I

R
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A Multi-beat RV focused 3D volume

8, ALENZ=4DM. (A) ﬁEé&ﬁﬁE%EEE%IE’J/D\?&H?/E\@E , BERELNOB) FH
(IEARA ) FBR (subvolume ) BHEM MK, (B ) ALELCARRAREFIABLAEEH. HERTE
RUEBRBANFEKARBLREFEDEEN, (C) IREEBRNEAERARER, U EERLZWRE
KRB (ESV) |, SFRARBAR (EDV ) , BEENFMSHK (EF).

@@ ‘ RV free wall strain = -29% |

T
[l
(]
1
[
L]
(1

| Peak Systolic Stfai"—__J_.I!. ‘ RV free wall & septal strain = -21%
£ . ﬁ % 7 N I i
)
%

- 20 0
-

a ¥
9, THMQUERBEAFEMHK (2D STE ) NEAERENE, LERHNEE FEE=I T RN EHRTF
B, TEAEFEERENE, TRREOCREEOIE , NEaEFEE=IMTENZERR =T RILA
MNP NEEFS  TEAEBAENONE. 5, AF (HFEE , FEM ) 40 NENEXE
REABAHEEVGEEZES. RIERBUS—WINE , AZAONERTRERING AR £ @A
BAGENERETRAMSENER.

e, WEA =Y B AR A IR A SR, . EBE (LA) MELERA)
A5 R RV BF AR NP A= 4g DhRE R 7T, A

S b T AR e S SR AR 4 R 14 1,
Q Al =] AE E/\ A\ °
R L A R B < o e LA SFLV MERMDEE=A EBHERBER. (1)

A W AT e e ERNRER , LA TR 15 %= 30%LV FKBER

(ERRE
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MNEE , (2)ERNEERM  LAE LV REHCEME
FKERRM MK , (3) ERNBE , LA FE mRE
LV &F5K F B E LV92.93, EENEIER , LAY
K, EOMETREHNRERBEREXRR X9, &
BREZRBEENAES LAV RKNEERLRR , 2
LA REDH LA BE5K a93g p0 100103 BUR LA B9
AAEE S B LA ThRERVIRLIR 104105, LA B 3KX RE|
BEA T KA R HE 92106115 LALEIEEH S LT R
104,105, 116, 17 | K BLALRAYSE T KB M{E B =
18122 PR ZHRERBEBATELMEBHRIETE
123, LAY KIEE , BEIRIRRT LV &K IR £
EMRRE , WRMRT LA ED A S KIE E 98100103,

9. LAWNE

9.1. EEEIM : #EMEA TTE RIFE LA AN,
RMBETHERN LAEENEN., BT LA FZEF
RETEME TEE WHEFIEHE 7, TEE FRAXRE
B LABKD, LABRHNENE LV B4R H
B, BN LAKNBRELSREK, & LA KR/
B, JUIEREI T LANYE WERMSEM
K. LV M LA NARLENTFARENFE , Eit,
FEORMEN LA B MO FEREHSEETR LAWY
PH, ZNE LANYEL, LANERNSURARH
ER, ZETHREVERET LANSAEH. LA
WER, TEEENLAKHTTMEAZANE R,
ERARTEREEMETE LA BRE, LABWKEE
DR PYRE RN =R 0 E kR E RIARIE L. AR LA B
BRE , FUEMECCEAMELE HREN. LA
ALV BRI = RIBIR FEH R =R =Rl
s

9.2 ., LARENMEHRHWNE, H/SZEAN LAR
B, RERESKWHYELN LAGE AP) &, £ M
BB OHE, HEFi, £ 2DE L& 92 107,109,
110, 114, 118, 120, 121,124, 125 _ﬁ% LA E’g AP 1%5}"‘;‘}2@
AT IERERAMAZE , BB, ©F THEH TR IR
LA B9 K/ 126,127, LAY AP BITERMT Z6H,2
HTFHETESEHR. B2, RALANAPBXREE

Cﬁ]‘%ﬂ. cn

LA KPEBETFXBE—MRIE, BY LAY ke, HE
RENT(CHER. B2, XMIBRERSZKKRERLT
FARRL L 128130, [t , LA AP BFRNE F LA K
PHME—NE. LA BERAEORMEEENZRYELE
NE , XHMERETXENENEETE 12, EXE
B, NiEAERENERG, BEYIEBESR, HBERS
KRN —EERLEEE B2, BT LAZRMNES
EEE Mz AKEEXEEEENRENMENTHE ,
FLAERHNUNEETFESLE,

9.3. LARWNE 7 & LAN K/ DM EERE ERT ,
HER LABSTHHNE , BN LARRBKR 7 LA &N
HEHRNDE, LEIEH , LA BRN SR KRR
BESE TS #ME 99106112113 115117,122,13136 ) 55 LA
AP ZML , LABRRELCIER AN T REHHM
MBEEAR 13137, LA R 2DE LHNE BF
B CT & CMR KYRME /) 138142, B LA BRREE,
HeRRT LV KB IEASNEE ML
B, AT IS RIS o

NE LABRBTRNGE. AMREEMN LA KR
B=MEERITER LA B4 131,137,143 BiXfhett
NERREZERK , MABR. LARRONE | Miz&
ME LV BRBHE, RAGREBMERNTH K 11)

144,145

LA RERIL SR, MRAXFEE, BEO KRR
FMORZERANIE LERATHRN, BREFEEHEA
BR , BHERET LANEHIEZ ERFPH/RIER
X MR IEE REHRY 146, I, BFEERHE
ENEKREAER, MRXATRFEEEUKTANE
T AR FEORMEBIENGHN LARRIER , B
FELNXFENNERE 1—2 ZF/F T K 12 146,

EXFHLNE ARR , T AER-KEEEE ,
AR R A = R EDE AT 15 B9 LA EFR A <5
KEUHEmMS (XR11). RAXMER-KERER
ET LA ZHEENRIR BT LA N LN BHIE
AN LA KENNE MERENKE)S4 | XE
TH— MR
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Table 11 #E7 L) EAE I LAK /NI EE Y
SR 5 1 B LK EG

A&

M- 0]

LA Al i 28 /]
PLTE 5-F Bk
S RENO) )
B 5 KA TH
W,  HmEfE
T BNk SEAK
W& BT % 5- BT
G RS .

2D-5| S &

AR

i QTN IO DTN
Ui, EdkgEER
A, B Rl
A AT B R 1o ]
n) T LAY 2%,
W2 By B2 BEBR
TR i
ErbkON 0B 4y

it

R PRl

e
i3 S
KR E BRI

o BT S LAJG

RN g, RREft
F LASEBR R/ (R 511
LAY KHT)

o AT T M-

BERERO S e tn Rl

ERAMBRAER o BN mLE
o AR K & LASIER U, W LAY
Kool o RBL R
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Table 11 (%9
ZHN 1

RE

2D B 78 B AE O 42 DU e B 7 e
Y1) A ) T O 9 - AR SR, AR R
e, RF PRSI AR 50 Rl — [
RRFACER BN B, PN B A R O
E Rl bk, LAKRR E U, D5k
R T DY e B A (A
W, P AR 22 5 KT 5mm),
7% ' A PR AR BT e E -

N [(Al 'Az)]
3T L

I ALALFIA2E 4 B BY LA A,

LAZ =097 — Mk Y 52
M EBEIE - B FEAME
T, THR B2 AR Fl (D1FID2 )
HIETRA, SRE A —B EEh /)
R .

w/A(h)E(D1)(D2)

3D HiEAmid L RERRXAS
AN 0B R AR BRI

LN [ SR

2DE

KR -TAR ik

A4C

PR

o FIKEHANIEL
5 FE XS PR
1)

o (R0 MmAE S
T 5 1 e
24 5 i A
55

o EFTLEEHJL
far B &

o L2DINEH
HETf

PRI

FELA IR
JUART A 5
TR B TR
b
SRR
HEMh, R
&3 TAL=A2
A 15

B e
53 B
IE (AR IR
I ABLA
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94 LAMIEMIEHEME. B 2005 FRIEBARZE ,
XEMBEXERET LA AP £ IE B{ET F 12143,
XFHBENEN S R 5 2005 EEPHWER ETE AR
Hitt , HARIEE X LA 19 AP RIE BEKREBE (¥ %
£9).

BAREXEIRE 12 ORI R4 E L& LA
REERVNTROERE BIEBTIHEERKENE
Ao

LAMKNERSHFIERX , BER LA KPHMFIER
FERT 3B NEEER 2. X B, BRATENS
ERBREMEERIN LA KNUE RS0\ 137,148, 35
EEFARBENENAERE, NHEEEALAN
BSA{EH, H BEET MK ZFMEFK 93.137.149.150,

£ 2005 FRRHVIERE S LARRBSAEBNERER
ETHANBPEIGRITSE 98144, #£ 2005 F2f5 , X
B8M (12346 ) RET LA B BSAERMIE
FEXE , XEXYEBRXATREBNEEEZRKE-H
REBEEENE LA By B 1121451471515, Qi | #ThR
RN LA B BSAEBNEREXEM T EE ,
HEBEXELREZEIAZEFA/FHR(BIRN28E
FIFFEK). XF—EFEXELRHARE ENFEX
BAX LA KIN O ME T RE # 106123134136 | J
XEMKMES O EDLBER UMK EFEH
15F 156, MIRIEREERFEIRNENKRIEE 1331 4
HYHTSE, AT LA B BSA BB FHEEQS EH/
FHK) FR4FMFET E20E £, ARNFENE
B LA BRI BSA ERNEREXH, REE , HEM
BEF ANXEE, EEIZNR, LABTRERH
HIZE) R AR | X TIX R4S R AR MRS |
FINEBURIRS 146,

3DE LABRMNERBREHLER, 5 CTHMCMR
RO E A X MR & 157160, 5 CMR # LL 3, 3DE 9 LA
BFRNER 2DE BER AR, EFULOETRENHX
4 #Rpt, 3DE L EH ESH MME 161162, 3R B
%S , 3DE Pl 8K LA Rk 2DE WNIE X, BR
BT 3DE MAZEAMEL , HEEEUENKES
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PR 164 | ZRISEITE B HIE TREHEZEISPRF A 3DE ME
LA BN EEE,

BNGE  ATHREENMERZEERELXARIW
NARE , kEE-EREELIENLR  NERESE
EGKRERFNE LA BN , XABSBMERE,
2DE M E LA AR BSA BB EEE LR M EH
IFFHXR ( BLHER ).

10.RA KN &

BXRANEBILREIBKELHHERD RA K/
NE, BRTHSHFRNGE , BEERK L&RER
MAEREOREEELENE (K12), ENE
RAWEHE , MES RAKHMEENFE L, BRA
WEEREIERR. 5 LANBERTE , RA B
HAEZRNBKA , BETXEMBIERR , 2005 REEFEE
ERM RA MR REINEREXR 171, EHRFH=1
REIH R (> 240061 ) , EAMAIZREIH RA E
BEXE RS 1273165, 5 LAMEE ,EiTE RARK
Y, RA B RA BEM —&RN EHME N KR
T XEBEER , 2005 RIEELER 4 RABRR
MEREXE , £FXRERS , HEERLETERE
BINREERNE RABTR , X2HT Bal 2DE B4
RYIEF , HEFMRERN RA ERXY) B RXFE
TTERR 150153165167, HFEERMRE , EESMHN
RA B LB A , BIEAHE BSA 5, MK 3!
MREFE , HRHHIIEE 51 eI 150, 165, & 13
P RABZREFEXHE , RETHMINEABEEF
AYBHE 12 165, M 3DE ML , 2DE MEH RA BRE
fm/)s 164.165.168, FERRFAH |, 2DE MEH RA B
LA /) 12150153165 X ATRER KN RA BRZAE
FEENBFTE M LA NBREANFEENEFRE.

BUUNE SERHEER RA BRRITME RAB KN,
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B H .2DE M B RA B BSA ERWIEEEEE:
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BN 267 BFHIFHAK LR 2126 BFH/F K.
IV. ZE3h BRI £ 3 kAR BF

ELEEHBKEEAR / BRAR ( TAVITAVR)H
BREFARNER 2@ T7HRRERNEE K
BEBAMEDPIMWELEE N AREES |, RP &
SMRFITEEXERK,

EHBRRBREEEREEEHIIBEERME
REFRB TR ZER 4. © EAEERNLAK
R, 88 (1)EHBWR(2)BHE=BX(3)
¥ARENRMHREMER (4) ZKE(5)
EERFAL . EF KON BN DIEATEEMT (1)
EIMWIR (2) ERERKER (3) ZEXR
o (ZRESHEIRECNIRAL ) (4) FAE
BB RAER ERALNEBLSZEX AL
HYEEES (B 10A).

1. E3RKIBER

EHRIAT R — DR AEREE, mR—N
REVIR B =AM ER & R SRR &L
o Mrizmis (&EEL ) HERESL , FUHERE
R, ¥R T — N SERRAY S BR 169.173 (B 10B ) o
FHBAREN 2/ 3FLEERBANEE, 51

| 3AB 5= R PWETH LATF 4% TAVI L TAVR
RIS E S BB RA I 82 — Pk RERA KN
EFEARMEFTRITE TAVITAVR Fig RS
EHRA 2DE MEE —HRE , XN AENBR
MHREMBNE, BEE TAVITAVR 81, MEE
B R E AN EERRES O EM
MDCT,

B O BN E EFPRRE |, TR ARKESR
EREPHLIWABRARERNE MEREER
SHER, BF FRENRBEERTHERIID LR
MWt ST BMH AL HEL. KB EERE
RENNE  BNETFKRY  AEREETLE
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KHIR Y . SR ENBEER2 S
MWERME, EFHPKE BTN LE |, —KRIANNE
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KHEIE (KLY 110-130E ) £, AIREBWHR
MATERIERE , WIEES5 MDCT REWW Hiih =
HEET, HTEAERSGEEZHE R  EETEN
#E , At RIFRIEZA 3D FEBERRK BRI
PENE, 3D FBREBITSRNE HRMIER
MR (RN REREEOERDSER  ZES
fEth e / ZEERARDS / DIREE SN ANS

| AREMHS TAVR £i7 , 0 nE CT the
MDCT ¥xR#iR , RHEIER ). A 3D TEE
MIRAEY) E AN B RITE IR P J T NEE SR
EHER((NERRAR) , KHBER ( AAER
BE) , BAAKNEAER (B 1), BEE—
RHOR , BANKHSEHENZETIX 6
mm173.188-193, iR M IFMSRERIE 4 WX
MEBE IR 184187 | T E#ME, Wiz AT
R# % , 3D TEE FREHN{E TS MDCT K9
B+ 75 184,185,

3D-TEE M MDCT £ & 5% £ &BF K- MDCT
NEBaHE  EERNNER B FeeERHPE
RNE , AREEZFNOCRIAEENTRESR,
3D-TEE b EHFBR M : B % , Kasel & Pershad
Z PR RN 2543 3E B BIFRE RV 75 /0 3h 4 ER
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FRATMEMTE M ARk RS HiL
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12. £ kR
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PIEEETE (B 10A) , TNFEH BHEFNRE
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Children and adolescents

y=1.02 +0.98x y =097 +1.12x
SEE =0.18 4.2 SEE=024
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it I I I I 221 /| l

Adults 20-39 years
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13, EFPKRERY FKAVIR B
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HXEF, Rt , TREBE=NFRER
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FHIR AT K RIEERERBHKRASE AR
D 5% AEEN LR, TR RT K AR

BEWRA BSA , B E 13 SR4 Wy 195, EFNRKAR

HENBEMNERETE , & BSA M350

® 14, FEHRBRHNEERUEEHEE , 7

BEFEMRIERR EFI AR,

BUUNE - ERRIBANERE P ARA 1IN
ERTNE. EHRMEREERNNE(BHEZ

RESAR  ZEEXRL  MA XKL ) ER
FEEF KR BFAT A5 ERN BYE ESE 3Bk
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EXHRMWBARNEXEKXR ,ESNEBIRN SR
HEHERTEMEEL, 3D-TEE M MDCT IEFE &K
RN B9 AT AR 15

V. T ERE Rk
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AT R OB IR A s Bk U 4R E B NS — AT
B, EEENERA RAMEKENNE(MIE
KRE) , MAHERRANWEDBERXIR (@
O-5ZXKRE ). WIVCHER <21EX, B
E >50 %, RABWEDBEN 0-5 BKRE , #
RGN 3 BRRERITE MRS E, W
IVCHIER >21EX, HBEBE <50 %, WRA
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15 BRRERITEMKKREE, & IVCHER
MBBREFELRNER, WRAVEINT =&
ZIE (510 BXRRE ) , ERENATH 8 BXRK
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S HF UL T FE TEHFEN RAWEN,
MIEE  ERBENBSEEH AT  ERAENE
ERERT, VCHERA ST EFEEE 200201,
LA, ERANRNKEE , VCEBEST ABELF
WHAERE , R EXMERT , FERKERER
IVC MER MR ERMEN RA HE 1 202,82
tERE E¥m¢ﬁmﬁwmmﬁ@rk¢rﬁ
TEE, £#IVCE RAXRRLNEN VCER AR
Thit f& 3 NER B E 203, B2 EEEAEAA IVC
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This report is made available by the ASE and EACVI
as a courtesy reference source for members. This
report contains recommenda— tions only and should

not be used as the sole basis to make medical
practice decisions or for disciplinary action
against any employee. The statements and
recommendations contained in this report are
based primarily on the opinions of experts, rather
than on scientifi— cally verified data. The ASE and
EACVI make no express or implied warranties
regarding the completeness or accuracy of the
information in this report, including the warranty
of merchantability or fitness for a particular
purpose. In no event shall the ASE and EACVI be

liable to you, your patients, or any other third
parties for any decision made or action taken by you
or such other parties in reliance on this informa-—
tion. Nor does your use of this information
constitute the offering of medical advice by the ASE
and EACVI or create any physician—patient
relationship between the ASE and EACVI and
your patients or anyone else.

REFERENCES

1. LangRM, Bierig M, Devereux RB, Flachskampf FA, Foser
E, Pellikka PA, et al. Recommendations for chamber
quantification: a report from the American Society of
Echocardiography’s Guidelines and Standards Committee and
the Chamber Quantification Writing Group, developed in
conjunction ~ with  the  European  Association  of
Echocardiography, a branch of the European Society of
Cardiology. JAm Soc Echocardiogr 2005;18:1440-63.

2. Lang RM, Bierig M, Devereux RB, Flachskampf FA,
Foster E,Pellikka PA, et al. Recommendations for chamber
quantification. Eur JEchocardiogr 2006;7:79-108.

3. Hahn RT, Abraham T, Adams MS, Bruce CJ, Glas KE, Lang
RM, et al. Guidelines for performing a comprehensive
transesophageal  echocardio-  graphic ~ examination:
recommendations from the American Society of
Echocardiography and the Society of Cardiovascular
Anesthesiologists. J Am Soc Echocardiogr 2013;26:921-64.

4.  Mulvagh SL, Rakowski H, Vannan MA, Abdelmoneim  SS,
Becher H, Bierig SM, et al. American Society of
Echocardiography Consensus State- ment on the Clinical
Applications of Ultrasonic Contras Agents in Echo-
cardiography. J Am Soc Echocardiogr 2008;21:1179-201.
quiz 281.

5. Hoffmann R, von Bardeleben S, Kagpprzak JD, Borges AC,
ten Cate F, Firchke C, et al. Analysis of regional left
ventricular function by cineven- triculography, cardiac
magnetic resonance imaging, and unenhanced and
contragt-enhanced  echocardiography: a  multicenter
comparison of methods. J Am Coll Cardiol 2006;47:121-8.

6. Dorosz JL, Lezotte DC, Weitzenkamp DA, Allen LA,
Salcedo EE. Perfo-r mance of  3-dimensional
echocardiography in measuring left ventricular volumes and
ejection fraction: a sysematic review and meta-analysis. J
Am Coll Cardiol 2012;59:1799-808.

7. Rietzxchel ER, De Buyzere ML, Bekaert S, Segers P, De
Bacquer D, Cooman L, et al. Rationale, design, methods and
baseline characterisics of the Asklepios Study. Eur J
Cardiovasc Prev Rehabil 2007;14:179-91.

8. Kuznetsoova T, HerbotsL, Lopez B, Jin Y, Richart T, ThijsL,
et al.Preva- lence of left ventricular diagolic dysfunction in a
general population. Circ Heart Fail 2009;2:105-12.

9. Friedman GD, Cuter GR, Donshue RP, Hughes
GH, Hulley SB, Jacobs DR Jr, et al. CARDIA:
study design, recruitment, and some characterigics of
the examined subjects. J Clin Epidemiol
1988;41:1105-16.

10. Muraru D, Badano LP, Peluso D, Dal Bianco L,
Casablanca S, Kocabay G, et al. Comprehensive analysis of
left ventricular geometry and function by three-dimensional
echocardiography in healthy adults. J Am Soc Echo- cardiogr
2013;26:618-28.

11.  Lancellotti P, Badano LP, Lang RM, Akhaladze N,

Athanasopoulos GD, Barone D, et al. Normal Reference

Ranges for Echocardiography: ratio- nale, study design, and

methodology (NORRE Sudy). Eur Heat J Cardi- ovasc

Imaging2013;14:303-8.

12. Kou S, Caballero L, Dulgheru R, Voilliot D, De Sousa C,

Kacharava G, et al. Echocardiographic reference ranges for

normal cardiac chamber size: results from the NORRE study.

Eur Heart J Cardiovasc Imaging2014;15:680-90.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

13. Bhave NM, Lang RM. Evaluation of left ventricular
structure and func- tion by three-dimensional
echocardiography. Curr Opin Crit Care2013;19:387-96.
14. Chahal NS, Lim TK, Jain P, Chambers JC, Kooner JS,
Senior R Popula- tion-based reference values for 3D
echocardiographic LV volumes and ejection fraction. JACC
Cardiovasc Imaging2012;5:1191-7.

15. Kaku K, Takeuchi M, Otani K, Sugeng L, Nakai H,
Haruki N, et al. Age- and gender-dependency  of left
ventricular geometry assessed with  reaktime
three-dimensional transhoracic echocardiography. J Am
Soc Echocardiogr 2011;24:541-7.

16. Fukuda S, Watanabe H, Daimon M, Abe Y, Hirashiki A,
Hirata K, et al.

Normal values of real-time 3-dimensional echocardiographic
parameters in a healthy Japanese population: the JAMP-3D
Study. CircJ 2012;76:1177-81.

17. Germans T, Gotte MJ, Nijveld R, Spreeuwenberg MD,
Beek AM, Bronzwaer JG, et al. Effects of aging on left
atrioventricular cowling and left ventricular filling assessed
using cardiac magnetic resonance im- aging in healthy subjects.
Am JCardiol 2007;100:122-7.

18. Sandstede J, Lipke C, Beer M, Hofmann S Pabg T,
Kenn W, et al.

Age- and gender-specific differences in left and right ventricular
cardiac function and mass determined by cine magnetic
resonance imaging. Eur Radiol 2000;10:438-42.

19. Muraru D, Badano LP, Piccoli G, Gianfagna P, Del
Mestre L, Ermacora D, et al. Validation of a novel automated
border-detection algorithm for rapid and accurate quantitation
of left ventricular volumes based on three-dimensional
echocardiography. Eur J Echocardiogr
2010;11:359-68.

20. Aune E, Baekkevar M, Rodevand O, Ottersad JE.
Reference values for left ventricular volumes with realtime
3-dimensional  echocardiography. Scand  Cardiovasc J
2010;44:24-30.

21. Lang RM, Borow KM, Neunann A, Janzen D. Systemic
vascular resis-

tance:.  an  wreliable  index of  left
afterload. Circulation

1986;74:1114-23.

22. Reiser SA, Lysyansy P, Agmon Y, Mutlak D, Lessick J,
Friedman Z.

Global longitudinal strain: a novel index of left ventricular
systolic func- tion. J Am Soc Echocardiogr 2004;17:630-3.

23. Dalen H, Thorsensen A, Aase SA, Ingul CB, Torp H,
Vatten LJ, et al.

Segmental and global longitudinal srain and drain rate based
on echo- cardiography of 1266 healthy individuals: the HUNT
study in Norway. Eur JEchocardiogr 2010;11:176-83.

24.  Voig JU, Pedrizzetti G, Lysyansky P,
Marwick TH, Houle HC, Baumann R, et al. Definitions
for a Common Standard for 2D Speckle Tracking
Echocardiography. Consensus document of the EACVI/ASE/
Industry Task Force to Standardize Deformation  Imaging. Eur
Heart J Cardiovasc Imaging 2014 (in press).

25. Mor-Avi V, Lang RM, Badano LP, Belohlavek
M, Cardim NM,

Derumeaux G, et al. Current and evolving echocardiographic
techniques for the quantitative evaluation of
cardiac  mechanics:  ASE/EAE consensus statement on
methodology and indications endorsed by the Japanese Society
of Echocardiography. J Am Soc Echocardiogr
2011;24:277-313.

26. Thomas JD, Badano LP. EACVI-ASE-industry
initiative to standardize deformation imaging: a brief update
from the co-chairs. Eur Heart J Car- diovasc Imaging
2013;14:1039-40.

27. Yingchoncharoen T, Agarwal S, Popovic ZB, Marwick TH.
Normal ranges of left ventricular srain: a meta-analysis. J Am
Soc Echocardiogr2013;26:185-91.

28. Mignot A, Donal E, Zaroui A, Reant P, Salem A, Hamon
C, et al. Global longitudinal strain as a major predictor of
cardiac events in patients with depressed left ventricular

ventricular

medlive.cn

function: a multicenter study. J Am Soc Echo- cardiogr
2010;23:1019-24.

29. Stanton T, Leano R, Marwick TH. Prediction of
all-cause mortality from global longitudinal speckle strain:
comparison with ejection frac- tion and  wall moation
scoring. Circ Cardiovasc Imaging 2009;2:356-64.

30. Di Salvo G, Rea A, Mormile A, Limongelli G, D’Andrea
A, Pergola V, et al. Usefulness of bidimensional srain imaging
for predicting outcome in asymptomatic patients aged </= 16
years with isolated moderate to severe aortic regurgitation. Am
J Cardiol 2012;110:1051-5.

31. Witkowski TG, Thomas JD, Debonnaire PJ,
Delgado V, Hoke U, Ewe SH, et al. Global longitudinal
strain predicts left ventricular dysfunction after mitral valve
repair. EurHeartJ CardiovasclImaging2013;14:69-76.
32. Kocabay G, Muraru D, Peluso D, Cucchini U, Mihaila S,
Padayattil-Jose S, et al. Normal left ventricular mechanics
by two-dimensional speckle tracking echocardiography. Rev
Esp Cardiol 2014,67:651-8.

33. Takigiku K, Takeuchi M, Izumi C, Yuda S, Sakata K,
Ohte N, et al. Normal range of left ventricular 2-dimensional
strain: Japanese Ultrasound Speckle Tracking of the Left
Ventricle (JUST ICE) study. Circ J 2012;76:2623-32.

34. Kuznetsova T, Herbots L, Richart T, D’Hooge J, Thijs L,
Fagard RH, et al.

Left ventricular srain and srain rate in a general population.
Eur Heart J2008;29:2014-23.

35. Cerqueira MD, Weissman NJ, Dilsizian V, Jacobs AK,
Kaul S, Lakey WK, et al Standardized myocardial
segmentation and nomenclature for tomographic imaging of
the heart. A satement for healthcare profes- sionals from the
Cardiac Imaging Committee of the Council on Clinical
Cardiology of the American Heart Association. Circulation
2002;105:539-42.

36. Schiller NB, Shah PM, Crawford M, DeMaria A,
Deverewx R, Feigenbaum H, et al. Recommendations for
quantitation of the left ventricle by two-dimensional
echocardiography. American Society of Echocardiography
Committee on Standards, Subcommittee on Quanti- tation of
Two-Dimensional Echocardiograms. J  Am Soc Echocardiogr
1989;2:358-67.

37. Amzulescu MS, Slavich M, Florian A, Goetschalckx K,
Voigt JU. Does two-dimensional image reconstruction from
three-dimensional full vol- ume echocardiography improve the
assessment of left ventricular morphology and function?
Echocardiography 2013;30:55-63.

38. Voig JU, Lindenmeier G, Exner B, Regenfus M, Wemer
D, Reulbach U, et al. Incidence and characteristics of segmental
postsystolic longitudinal shortening in normal, acutely ischemic,
and scarred myocardium. J Am Soc Echocardiogr
2003;16:415-23.

39. Lieberman AN, Weiss JL, Jugdutt Bl, Becker LC, Bulkley
BH, Garrison JG, et al. Two-dimensional echocardiography and
infarct size: relationship of regional wall motion andthickening
to the extent of myocardial infarc- tion in the dog. Circulation
1981;63:739-46.

40.  Takeuchi M, Sonoda S, Miura Y, Kuoiwa A.
Reproducibility of  dobut- amine digital  stress
echocardiography. J Am Soc Echocardiogr1997;10:344-51.
41. Lumens J Leenders GE, Cramer MJ, De Boeck BW,
Doevendans PA, Prinzen FW, et al. Mechanigtic evaluation of
echocardiographic  dyssyn- chrony indices: patient data
combined with multiscale computer simula- tions. Circ
Cardiovasc Imaging 2012;5:491-9.

42. Little WC, Reeves RC, Arciniegas J, Katholi RE, Rogers
EW. Mechanism of abnormal interventricular septal motion
during delayed left wventricular activation. Circulation
1982;65:1486-91.

43. Parsai C Bijnens B, Sutherland GR, Baltabaeva A, Claus
P, Marciniak M, et al. Toward understanding response to
cardiac resynchronization ther- apy: left ventricular
dyssynchrony is only one of multiple mechanisms. Eur Heart J
2009;30:940-9.

44. Voig JU, Schneider TM, Korder S, Szulik M, Gurel E,
Daniel WG, et al.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

EF

A

Apical transverse motion as surrogate parameter to determine
regional left ventricular function inhomogeneities: a new,
integrative approach to left  ventricular  asynchrony
assessment. Eur Heart J 2009;30:959-68.

45. Stankovic I, Aarones M, Smith HJ, Voros G, Kongsgaard
E, Neskovic AN, et al. Dynamic relationship of left-ventricular
dyssynchrony and contrac- tile reserve in patients undergoing
cardiac resynchronization therapy. Eur Heart J 2014,;35:48-55.
46. Heimdal A, Stoylen A, Tomp H, Skjaerpe T. Reaktime
strain rate imaging of the left ventricle by ultrasound. J
Am Soc Echocardiogr 1998;11:1013-9.

47. Leitman M, Lysyansky P, Sidenko S, Shir V, Peleg E,
Binenbaum M, et al.

Two-dimensional grain-a novel software for realtime
quantitative echo- cardiographic assessment of myocardial
function.J Am Soc Echocardiogr

2004;17:1021-9.

48. Stefani L, Toncelli L, Gianassi M, Manetti P, Di Tante V,
Vono MR, et al.

Two-dimensional tracking and TDI are consistent methods for
evaluating myocardial longitudinal peak strain in left and right
ventricle basal seg- ments in athletes. Cardiovasc Ultrasound
2007;5:7.

49. Voig JU, Exner B, Schmiedehausen K, Huchzermeyer
C, Reulbach U, Nixdorff U, et al. Strain-rate imaging during
dobutamine  sress echocar- diography provides objective
evidence of inducible ischemia. Circulation 2003;107:2120-6.
50. Maffessanti F,  Nesser HJ, Weinet L,
Steringer-Mascherbauer R, Niel J, Gorissen W, et al.
Quantitative evaluation of regional left ventricular function
using three-dimensional speckle tracking echocardiography in
patients with and without heart disease. Am J
Cardiol 2009;104:1755-62.

51. Badano LP, Cucchini U, Muraru D, Al Nono O, Sarais C,
Iliceto S. Use of three-dimensional speckle tracking to assess
left ventricular myocardial mechanics: inter-vendor consistency
and reproducibility of strain mea- surements. Eur Heart J
Cardiovasc Imaging2013;14:285-93.

52. Verdecchia P, Carini G, Circo A, Dovellini E,
Giovannini E, Lombardo M, et al. Left ventricular mass and
cardiovascular morbidity in essential hy- pertension: the MAVI
study. JAm Coll Cardiol 2001;38:1829-35.
53. Schillaci G, Verdecchia P,
Cuccurullo O, Cosco C,

Perticone F. Continuous relation between left ventricular mass
and cardiovascular rik in  essential  hypertension.
Hypertension 2000;35:580-6.

54. GhaliJK, Liao Y, Simmons B, Castaner A, Cao G, Cooper
RS. The prog- nogtic role of left ventricular hypertrophy in
patients with or without cor- onary artery disease. Ann Intem
Med1992;117:831-6.

55. Verma A, Meris A, Skali H, Ghali JK, Arnold M,
Bourgoun M, et al. Prog-

nosic implications of left ventricular mass and geometry
following myocardial infarction: the VALIANT (VALsartan
In Acute myocardial iNfarcTion) Echocardiographic Sudy.
JACC Cardiovasc Imaging 2008;1:582-91.

56. Armgrong AC, Gidding S, Gjesdal O, Wu C, Bluemke
DA, Lima JA. LV mass assessed by echocardiography and
CMR, cardiovascular owcomes, and medical practice. JACC
Cardiovasc Imaging 2012;5:837-48.

57. Park SH, Shub C, Nobrega TP, Bailey KR, Seward JB.
Two-dimensional

echocardiographic calculation of left ventricular mass as
recommended by the American Society of Echocardiography:
correlation with autopsy and M-mode echocardiography. J Am
Soc Echocardiogr 1996;9:119-28.

58. McGavigan AD, Dunn FG, Goodfield NE. Secondary
harmonicimaging

overesimates left ventricular mass compared to fundamental
echocardi- ography. Eur J Echocardiogr 2003;4:178-81.

59. de Las Fuentes L, Spence KE, Davila-Roman VG,
Waggoner AD. Are

Porcellati C,

Placl

m

edlive.cn

normative values for LV geometry and mass based on
fundamental im- aging valid with use of harmonic  imaging?
J Am Soc Echocardiogr 2010;23:1317-22.
60. Mor-AviV, Sugeng L, Weinert L, MacEneaney P, Caiani
EG, Koch R, et al.

Fast measurement of left ventricular mass with realtime
three-dimen- sional echocardiography: comparison with
magnetic resonanceimaging. Circulation2004;110:1814-8.
61. Lang RM, Badano LP, TsangW, Adams DH, Agricola E,
Buck T, et al.

EAE/ASE recommendations for image acquisition and
display using three-dimensional echocardiography. J Am Soc
Echocardiogr2012;25:3-46.
62. Lam CS, Roger VL, Rodeheffer RJ, Bursi F, Borlaug
BA, Ommen SR, et al.
Cardiac dructure and ventricular-vascular function in persons
with heart failure and preserved ejection fraction from Olmsted
County, Minne-sota. Circulation 2007;115:1982-90.
63. Ng AC, Tran da T, Newman M, Allman C, Vidaic J, Lo
ST, et al. Left ven- tricular longitudinal and radial synchrony
and their determinants in healthy subjects. J Am Soc
Echocardiogr2008;21:1042-8.
64. Chahal NS, Lim TK, Jain P, Chambers JC, Kooner JS,
Senior R. Ethnicity-related differences in left ventricular
function, dructure and geometry: a population sudy of UK
Indian  Asian and European white subjects. Heart
2010;96:466-71.
65. Chirinos JA, Segers P, De Buyzere ML, Kronmal RA,
Raja MW, De Bacquer D, et al. Left ventricular mass:
allometric scaling, normative values, effect of obesity, and
prognostic performance. Hypertension2010;56:91-8.
66. Cuspidi C, Facchetti R, Sala C, Bombelli M, Negri F,
Carugo S, et al.

Normal values of left-ventricular mass:
echocardiographic ~ findings from the PAMELA dudy. J
Hypertens 2012;30:997-1003.
67. Kizer JR, Amett DK, Bella JN, Paranicas M, Rao DC,
Province MA, et al.

Differences in left ventricular structure between black and white
hyper- tensive adults: the Hypertension Genetic Epidemiology
Network study. Hypertension 2004;43:1182-8.

68. Rodriguez CJ, Diez-Roux AV, Moran A, Jin Z, Kronmal
RA, LimaJ,
et al. Left ventricular mass and ventricular remodeling among
Hispan- ic subgroups compared with non-Hispanic blacks and
whites: MESA (Multi-ethnic Study of Atherosclerosis). J
Am Coll Cardiol 2010;55:234-42.
69. Park CM, March K, Ghosh AK, Jones S, Coady E, Tuson
C, et al. Left-ven- tricular sructure in the Southall And Brent
REvisited (SABRE) study: ex- plaining ethnic differences.
Hypertension2013;61:1014-20.

70. de Simone G, Kizer JR, Chinali M, Roman MJ, Bella JN,
Best LG, et al.

Normalization for body size and population-attributable risk of
left ven- tricular hypertrophy: the Strong Heart Study. Am J
Hypertens 2005;18:191-6.
71. Rudski LG, Lai WW, Afilalo J, Hua L,
Handschumacher MD, Chandrasekaran K, et al. Guidelines
for the echocardiographic assess- ment of the right heart in
adults: areport from the American Society of Echocardiography
endorsed by the European Association of Echocar- diography, a
registered branch of the European Society of Cardiology, and
the Canadian Society of Echocardiography. J Am Soc
Echocardiogr
2010;23:685-713. quiz 86-8.
72. Kawut SM, Lima JA, Barr RG, Chahal H, Jain A, Tandri
H, et al. Sex and race differences in right ventricular sructure
and function: the multi- ethnic study of atherosclerosis-right
ventriclestudy. Circulation2011;123:2542-51.
73. D'Oronzio U, Senn O, Biaggi P, Gruner C, Jenni R,
Tanner FC, et al. Right heart assessment by echocardiography:
gender and body size matters J Am Soc Echocardiogr
2012;25:1251-8.
74. Willis J, Augustine D, Shah R, Stevens C, Easaw J.
Right ventricular

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

normal  measurements:  time to index? J Am Soc
Echocardiogr2012;25:1259-67.

75. Maffessanti F, Muraru D, Esposito R, Gripari P, Ermacora
D, Santoro C, et al. Age-, body size-, and sex-specific reference
values for right ventric- ular volumes and ejection fraction by
three-dimensional  echocardioga- phy: a multicenter
echocardiographic study in 507 healthy volunteers. Circ
Cardiovasc Imaging 2013;6:700-10.

76. D’Andrea A, Cocchia R, Cax P, Riegler L, Scarafile R,
Salerno G, et al.

Global longitudinal speckle-tracking srain is predictive of left
ventricular remodeling after coronary angioplagy in patients
with recent non-ST elevation myocardial infarction. Int J
Cardiol 2011;153:185-91.

77. Ling LF, Obuchowski NA, Rodriguez L,
Popovic Z, Kwon D, Marwick TH. Accuracy and
interobserver concordance of echocardio- graphic assessment
of right ventricular size and systolic function: a quality control
exercise. JAm Soc Echocardiogr 2012;25:709-13.

78. Shimada YJ, Shiota M, Siegel RJ, Shiota T. Accuracy of
right ventricular volumes and function determined by
three-dimensional echocardiogra= phy in comparison with
magnetic resonance imaging: a meta-analysis study. J Am Soc
Echocardiogr2010;23:943-53.

79. Giusca S, Dambrauskaite V, Scheurwegs C,
D’Hooge J, Claus P, Herbots L, et al. Deformation
imaging describes right ventricular function better than
longitudinal displacement of the tricuspid ring. Heart
2010;96:281-8.

80. Innelli P, Eposito R, Olibet M, Nistri S, Galderisi M. The
impact of ageing on right ventricular longitudinal function in
healthy subjects: a pulsed tis- sue Doppler study. Eur J
Echocardiogr2009;10:491-8.

81. Maffessanti F, Gripari P, Tamborini G, Muratori M,
Fusini L, Alamanni F, et al. Evaluation of right ventricular
systolic function after mitral valve repair: a two-dimensional
Doppler,  seckletracking, and  three-  dimensional
echocardiographic  study. J Am  Soc Echocardiogr
2012;25:701-8.

82.  Verhaert D, Mullens W, Borowski A, Popovic ZB, Curtin
RJ, Thomas JD, et al. Right ventricular response to intensive
medical therapy in advanced decompensated heart failure. Circ
Heart Fail 2010;3:340-6.

83. Guendouz S, Rappeneau S, Nahum J,
Dubois-Rande JL, Gueret P, Monin JL, et al. Prognostic
significance and normal values of 2D drain to assess right
ventricular systolic function in chronic heart failue. Circ J
2012;76:127-36.

84. Antoni ML, Scherptong RW, Atary JZ, Boersma E,
Holman ER, van der Wall EE, et al. Prognostic value of right
ventricular function in patients af- ter acute myocardial
infarction treated with primary percutaneous coro- nary
intervention. Circ Cardiovasc Imaging 2010;3:264-71.

85. Hardegree EL, Sachdev A, Villarraga HR, Frantz RP,
McGoon MD, Kushwaha SS, et al. Role of serial quantitative
assessment of right ventric- ular function by strain in pulmonary
arterial hypertension. AmJ Cardiol 2013;111:143-8.

86. Haeck ML, Scherptong RW, Marsan NA, Holman ER,
Schalij MJ, Bax JJ, et al. Prognogic value of right ventricular
longitudinal peak systolic srain in patients with pulmonary
hypertension. Circ Cardiovasc Imaging 2012;5:628-36.

87. Cappelli F, Porciani MC, Bergesio F, Perlini
S, Attana P, Moggi Pignone A, et al. Right ventricular
function in AL amyloidosis: char- acteristics and prognogtic
implication.Eur HeartJ Cardiovasc Imaging 2012;13:416-22.
88. Grant AD, Smedira NG, Starling RC, Marwick TH.
Independent and in- cremental role of quantitative right
ventricular evaluation for the predic- tion of right ventricular
failure after left ventricular assist device implantation. J Am
Coll Cardiol 2012;60:521-8.

89. Unsworth B, Casula RP, Kyriacou AA, Yadav H,
Chukwuemeka A,

Cherian A, et al. The right ventricular annular velocity reduction
caused by coronary artery bypass graft surgery occurs at the
moment of pericar-dial incision. Am Heart J 2010;159:314-22.

medlive.cn

90. Lindgvigt P, Holmgren A, Zhao Y, Henein MY. Effect of
pericardial repair

after aortic valve replacement on sptal and right ventricular
function. Int

J Cardiol 2012;155:388-93.

91. Sugeng L, Mor-Avi V, Weinert L, Niel J, Ebner C,
Steringer-Mascherbauer R, et al. Multimodality comparison of
quantitative volumetric analysis of the right ventricle. JACC
Cardiovasc Imaging 2010;3:10-8.

92. Rosca M, Lancellotti P, Popescu BA, Pierard LA. Left
atrial function: path- ophysiology, echocardiographic
assessment, and clinical applications. Heart 2011;97:1982-9.
93.  Spencer KT, Mor-Avi V,  Gorcsan J,
DeMaria AN, Kimball TR, Monaghan MJ, et al.
Effects of aging on left atrial reservoir, conduit, and booster
pump  function: a multi-ingtitution acoustic quantification
study. Heart 2001,;85:272-7.

94. Bouzas-Mosquera A, Broullon FJ, Alvarez-Garcia N,
Mendez E, Peteiro J, Gandara-Sambade T, et al. Left atrial size
and rik for all-cause mortality and ischemic sroke. Can Med
AssocJ 2011;183:E657-64.

95. Kizer JR, Bella JN, Palmieri V, Liu JE, Bes LG, Lee ET,
et al. Left atrial diameter asan independent predictor of
firg clinical cardiovascular events in  middle-aged and
elderly adults: The Strong Heart Study (SHS). Am
Heart J2006;151:412-8.

96. Lancellotti P, Donal E, Magne J, Moonen M, O’Connor K,
Daubert JC, et al. Rik dratification in asymptomatic moderate
to severe aortic seno- sis: the importance of the valvular,
arterialand ventricularinterplay. Heart 2010;96:1364-71.

97. Le Toumeau T, Messika-Zeiton D, Russo A, Detaint
D, Topilsky Y, Mahoney DW, et al. Impact of Left Atrial
Volume on Clinical Outcome in Organic Mitral Regurgitation. J
Am Coll Cardiol 2010;56:570-8.

98. TsangTSM, Bames ME, Gersh BJ, Bailey KR Seward JB.
Left atrial vol- ume as a morphophysiologic expression of left
ventricular diastolic dysfunction and relation to cardiovascular
risk burden. AmJ Cardiol 2002;90:1284-9.

99. TsangTSM, Bames ME, Gersh BJ, Takemoto Y, Rosales
AG, Bailey KR, et al. Prediction of rik for firs age-related
cardiovascular events in an elderly population: The incremental
value of echocardiography. J Am Coll Cardiol
2003;42:1199-205.

100. Appleton CP, Galloway JM, Gonzalez MS, Gaballa M,
Basnight MA. Egti- mation of left ventricular filling pressures
using two-dimensional and Doppler echocardiography in adult
patients with cardiac disease. Addi- tional value of analyzing
left atrial size, left atrial ejection fraction and the difference in
duration of pulmonary venous and mitral flow velocity at atrial
contraction. JAm Coll Cardiol 1993;22:1972-82.

101. Geske JB, Sorajja P, Nishimura RA, Ommen SR. The
Relationship of Left

Atrial Volume and Left Atrial Pressure in Patients With
Hypertrophic Car- diomyopathy: An Echocardiographic and
Cardiac Catheterization Study. J Am Soc Echocardiogr
2009;22:961-6.

102. Guron CW, Hartford M, Rosengen A, Thelle D,
Wallentin|, Caidahl K.

Usefulness of atrial size inequality as an indicator of atnormal
left ventric-ular filling. AmJ Cardiol 2005;95:1448-52.

103. Simek CL, Feldman MD, Haber HL, Wu CC, Jayaweera
AR, Kaul S. Rela-

tionship between left ventricular wall thickness and left atrial
size: com- parison with other measures of diastolic function. J
Am Soc Echocardiogr 1995;8:37-47.

104. Ersoll M,  Anderson MJ, Valeur N,
Mogensen UM, Waziri  H, Moller JE, et al. The
prognostic value of left atrial peak reservoir strain in acute
myocardial infarction is dependent on left ventricular longitu-
dinal function and left atrial size. Circ  Cardiovasc
Imaging 2013;6:26-33.

105. Lonborg JT, Engstrom T, Moller JE, Ahtarovski KA,
Kelbaek H, Holmvang L, et al. Left atrial volune and function
in patients following ST elevation myocardial infarction and

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

EHjeE

the association with  clinical outcome: a cardiovascular
magnetic resonance sudy. Eur Heart J Cardi- ovasc Imaging
2013;14:118-26.
106. Bames ME, Miyasaka Y, Seward JB, Gersh BJ, Rosales
AG, Bailey KR, et al.
Left atrial volume in the prediction of first ischemic strokein an
elderly cohort without atrial fibrillation. Mayo Clin Proc
2004;79:1008-14.
107. BenjaminEJ, Dagostino RB, Belanger AJ, Wolf PA, Levy
D. Left Atrial Size and the Risk of Stroke and Death - the
Framingham Heart-Study. Circu- lation 1995;92:835-41.
108. Bolca O, Akdemir O, Eren M, Dagdeviren B, Yildirim A,
Tezel T. Leftatrial maximum volume isa recurrence predictorin
lone-atrial fibrillation
- An acoustic quantification study. Jpn Heart J2002;43:241-8.
109. DiTullio MR, Sacco RL, Sciacca RR, Homma S. Leftatrial
size andthe risk of ischemic stroke in an ethnically mixed
population. Stroke 1999;30:2019-24.
110. Flaker GC, Fletcher KA, Rothbart RM, HalperinJL, Hart
RG. Clinical and Echocardiographic Features of Intermittent
Atrial-Fibrillation T hat Predict Recurrent Atrial-Fibrillation. Am J
Cardiol 1995;76:355-8.
111. KottkampH. Fibrotic Atrial Cardiomyopathy: A Specific
Disease/Syn-
drome Supplying Substrates for Atrial Fibrillation, Atrial
Tachycardia, Si- nus Node Disease, AV Node Disease, and
Thromboembolic Complications. J Cardiovasc Electrophysiol
2012;23:797-9.
112. Tsang TS, Gersh BJ, Appleton CP, Tajik AJ, Barnes ME,
Bailey KR, et al.
Left ventricular diastolicdysfunction asa predictor ofthe first
diagnosed nonvalvular atrial fibrillation in 840 elderly men and
women. JAm Coll Cardiol 2002;40:1636-44.
113. Tsang TS, Barnes ME, BaileyKR, Leibson CL,
Montgomery SC,
TakemotoY, et al. Left trial volume: Important risk marker of
incident atrial fibrillationin 1655 older menand women. Mayo
Clin Proc 2001;76:467-75.
114. Vaziri SM, Larson MG, Benjamin EJ, Levy D.
Echocardiographic predic-tors of nonrheumatic atrial fibrillation.
T he Framingham Heart Study. Cir- culation 1994;89:724-30.
115. Tsang TS, Barnes ME, Gersh BJ, Bailey KR, Seward JB.
Risks for atrial fibril-
lation and congestive heart failure in patients>= 65 years of age
with abnormal left ventricular diastolic relaxation. AmJ
Cardiol 2004;93:54-8.
116. BeinartR, BoykoV, Schwammenthal E, Kuperstein R,
Sagie A, HodH, et al. Long-term prognosticsignificance of left
atrial volume in acute myocardial infarction.J Am Coll Cardiol
2004;44:327-34.
117. MollerJE, Hillis GS, Oh JK, Seward JB, Reeder GS,
Wright RS, et al. Left atrial volume - A powerful predictor of
survival after acute myocardial infarction. Circulation
2003;107:2207-12.
118. Dini FL, CortigianiL, BaldiniU, BoniA, Nuti R,
BarsottiL, et al.
Prognostic value of leftatrialenlargement  in patients with
idiopathic dilated cardiomyopathy and ischemic
cardiomyopathy. AmJ Cardiol 2002;89:518-23.

119. Kim H, Cho YK, Jun DH, Nam CW, Han SW, Hur SH, et al.

Prognostic implications of the NT-ProBNP level and left atrial size
in non-ischemicdilated cardiomyopathy. Circ J 2008;72:1658-65.
120. ModenaMG, Muia N, Sgura FA, Molinari R, Castelli A,
Rossi R. Left atrial size isthe major predictor of cardiac death and
overall clinical outcome in patients with dilated cardiomyopathy:
Along-termfollow-up study. Clin Cardiol 1997;20:553-60.
121. Quinones MA, Greenberg BH, Kopelen HA, Koilpillai C,
Limacher MC, Shindler DM, et al. Echocardiographic predictors of
clinical outcome in patientswith Left Ventricular Dysfunction
enrolledin the SOLVD Regis- try and Trials: Significance of left
ventricular hypertrophy. J Am Coll Car- diol 2000;35:1237-44.
122. Sabharwal N, Cemin R, Rajan K, Hickman M, Lahiri A,
Senior R. Useful- ness of left atrial volume asa predictor of
mortality in patients with ischemic cardiomyopathy. Am J Cardiol
2004;94:760-3.

%

medlive.cn

123. Poulsen MK, Dahl JS, Henriksen JE, Hey T M,
Hoilund-Carlsen PF, Beck-

Nielsen H, et al. Left atrial volume index: relationtolong-term
clinical outcome in type 2 diabetes. JAm Coll Cardiol
2013;62:2416-21.

124. Olshansky B, Heller EN, Mitchell LB, Chandler M, Slater
W, Green M, et al. Are transthoracic echocardlographic
parameters associated with atrial fibrillation recurrence or sroke?
- Results  from the atrial fibrillation follow-up investigation of
rhythmmanagement (AFFIRM) study. J Am Coll Cardiol
2005;45:2026-33.

125. RusinaruD, Tribouilloy C, Grigioni F, Avierinos JF, Suri
RM, Barbieri A, et al. Left Atrial Size IsaPotent Predictor of
Mortality in Mitral Regurgi- tation Due to Flail Leaflets Results
From a Large International Multi- center Study. Circ Cardiovasc
Imaging2011;4:473-81.

126. Schabelman S, Schiller NB, SilvermanNH, Ports TA. Left
Atrial Volume Estimation by Two-Dimensional Echocardiography.
Cathet Cardiovasc Diagn1981;7:165-78.

127. Wade MR, Chandraratna PAN, ReidCL, Lin SL,
Rahimtoola SH. Accu-

racy of Nondirected and Directed M-Mode Echocardiography as
an Es- timateof Left Atrial Size. Am J Cardiol 1987;60:1208-11.
128. Lester SJ, Ryan EW, Schiller NB, Foster E. Best methodin
clinical practice and in research studiesto determine left atrial size.
Am J Cardiol 1999;84:829-32.

129. Loperfido F, Pennestri F, Digaetano A, ScabbiaE,
Santarelli P, Mongiardo R, et al. Assessment of left atrial
dimensions by cross sectional echocardiography in patients with
mitral valvedisease. Br HeartJ 1983;50:570-8.

130. WyasH, Jackson K, Chenzbraun A. Switchingto
volumetric left atrial measurements: impact onroutine
echocardiographic practice. Eur J Echocardiogr 2011;12.

131. Gottdiener JS, Kitzman DW, Aurigemma GP, Amold AM,
Manolio TA.

Left atrial volume, geometry, and function in systolic and diastolic
heart failure of persons >=65 years ofage (T he Cardiovascular
Health Study). Am J Cardiol 2006;97:83-9.

132. Losi Ma, Betocchi'S, Aversa M, Lombardi R, Miranda M,
Ciampi Q, et al.

Determinants of the development of atrial fibrillationin
hypertrophic cardiomyopathy. Circulation 2002;106:710.

133. Rossi A, Cicoira M, ZanollaL, Sandrini R, Golia G, Zardini
P, et al. De- terminants and prognostic value of left atrial volume
in patientswith dilated cardiomyopathy.J Am Coll Cardiol
2002;40:1425-30.

134. Takemoto Y, Barnes ME, Seward JB, Lester SJ, Appleton
CA, Gersh BJ, et al. Usefulness of left atrial volume in predicting
first congestive heart failure in patients >= 65 years of age with
well-preserved left ventricular systolic function. Am J Cardiol
2005;96:832-6.

135. Tani T, Tanabe K,Ono M, YamaguchiK, Okada M,
Sumida T, et al.

Left atrial volume andthe risk of paroxysmal atrial fibrillationin
pa-tients with hypertrophic cardiomyopathy. J Am
Soc Echocardiogr

2004;17:644-8.

136. Tsang TS, AbhayaratnaWP, Barnes ME, Miyasaka Y,
Gersh BJ, Bailey KR, et al. Prediction of cardiovascular outcomes
with left atrial size - Is volume superior to area or diameter?J Am
Coll Cardiol 2006;47:1018-23.

137. Pritchett AM, JacobsenS), Mahoney DW, Rodeheffer
RJ, Bailey KR, Redfield MM. Left atrial volume asan index of
left atrial size: a population-based study. J Am Coll Cardiol
2003;41:1036-43.

138. Jenkins C, Bricknell K, Marwick TH. Use of real-time
three-dimensional

echocardiography to measure left atrial volume: Comparison with
other echocardiographictechniques. JAm Soc Echocardiogr
2005;18:991-7.

139. MaceiraAM, Cosin-SalesJ, Roughton M, Prasad SK,
Pennell DJ. Refer-ence left atrial dimensions and volumes by
steady statefree precession cardiovascular magnetic resonance. J
Cardiovasc Magn Reson 2010;12:65.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

140. RodevandO, BjornerheimR, Ljosland M, Maehle J, Smith
HJ, Ihlen H.
Left atrial volumes assessed by three- and two-dimensional
echocardiog- raphy compared to MRI estimates. IntJ
Cardiovasc Imaging 1999;15:397-410.

141. StojanovskaJ, Cronin P, Patel S, Gross BH, Oral H,
Chughtai K, et al.
Reference Normal Absolute and Indexed ValuesFrom
ECG-Gated
MDCT : Left Atrial Volume, Function, and Diameter. Am J
Roentgenol
2011;197:631-7.
142. Ujino K, Barnes ME, Cha SS, Langins AP, Bailey KR,
Seward JB, et al. Two-dimensional echocardiographic methods for
assessment of left atrial volume. AmJ Cardiol 2006;98:1185-8.
143. Aurigemma GP, Gottdiener JS, Arnold AM,
Chinali M, Hill JC,
Kitzman D. Left Atrial Volume and Geometry in Healthy Aging
The Car- diovascular Health Study. Circ Cardiovasc Imaging
2009;2:282-9.
144. Thomas L,Levett K,BoydA, Leung DYC, hiller
NB, RossDL.Compensatory changesin atrial volumeswith
normal aging: Isatrial enlargement inevitable?J Am Coll
Cardiol 2002;40:1630-5.
145. Yamaguchi K, Tanabe K, Tani T, Yagi T, Fujii Y, Konda T,
et al. Left atrial volumein normal Japanese adults. CircJ
2006;70:285-8.
146. Russo C, Hahn RT, Jin ZZ, Homma S, Sacco RL, Di T ullio
MR. Compar- ison of Echocardiographic Single-Planeversus
Biplane Method in the Assessment of Left Atrial Volume and
Validation by Real Time Three- Dimensional Echocardiography.
J Am Soc Echocardiogr 2010;23:954-60.
147. NistriS, Galderisi M, Ballo P, Olivottol, D’ Andrea A,
Pagliani L, et al. De- terminants of echocardiographic left atrial
volume: implications for normalcy. Eur J Echocardiogr
2011;12:826-33.
148. Vasan RS, Levy D, Larson MG, Benjamin EJ. Interpretation
of echocar-diographic measurements: a call for standardization.
Am Heart J2000;139:412-22.
149. Knutsen KM, Stugaard M, Michelsen S, Otterstad JE.
M-mode echocar-diographic findingsin apparently healthy,
non-athletic Norwegiansaged 20-70 years. Influence of age, sex
andbody surfacearea.J InternMed1989;225:111-5.
150. WangY, Gutman JM, Heilbron D, Wahr D, Schiller NB.
Atrial volume in a normal adult population by two-dimensional
echocardiography. Chest 1984;86:595-601.
151. Cacciapuoti F, Scognamiglio A, Paoli VD, Romano C,
Cacciaputo F. Left Atrial Volume Index as Indicator of Left
Venticular Diastolic Dysfunction.J Cardiovasc Ultrasound
2012;20:25-9.
152. Orban M, BruceCJ, Pressman GS, Leinveber P,
Romero-Corral A,
Korinek J, et al. Dynamic Changes of Left Ventricular
Performance and Left Atrial Volume Induced by the Mueller
Maneuver in Healthy Young Adultsand Implications for
Obstructive Sleep Apnea, Atrial Fibrillation,and Heart Failure.
Am JCardiol 2008;102:1557-61.
153. Whitlock M, Garg A, Gelow J, Jacobson T, Broberg C.
Comparison of Left and Right Atrial Volume by Echocardiography
Versus Cardiac Magnetic Resonance Imaging Using the
Area-Length Method. Am J Cardiol 2010;106:1345-50.
154. Yoshida C, NakaoS, Goda A, Naito Y, Matsumoto M,
Otsuka M, et al. Value of assessment of left atrial volume and
diameter in patients with heart failure but with normal left
ventricular ejection fraction and mitral flow velocity pattern. Eur J
Echocardiogr2009;10:278-81.
155. lwataki M, Takeuchi M, Otani K, Kuwaki H, Haruki N,
YoshitaniH, et al. Measurement of left atrial volumefrom
transthoracic three-dimensional echocardiographic datasets using
the biplane Simpson’s technique. J Am Soc Echocardiogr
2012;25:1319-26.
156. Nagueh SF, AppletonCP, Gillebert TC, Marino PN, Oh JK,
Smiseth OA,et al. Recommendations  for the
evaluation of left ventricular diastolic functionby
echocardiography. ] Am Soc Echocardiogr2009;22:107-33.

A

EHjeE

medlive.cn

157. Miyasaka Y, Tsujimoto S, Maeba H, Yuasa F, T akehana K,
DoteK, et al.

Left atrial volume by real-time three-dimensional
echocardiography: vali- dation by 64-slice multidetector computed
tomography.J Am Soc Echo- cardiogr 2011;24:680-6.

158. Rohner A, Brinkert M, Kawel N, Buechel RR, Leibundgut
G, Crize L, et al. Functional assessment of the left atrium by
real-time three-dimen-sional echocardiography usinga novel
dedicated analysis tool: initial vali- dation studies in comparison
with computed tomography. Eur JEchocardiogr
2011;12:497-505.

159. ArtangR, MigrinoRQ, Harmann L, Bowers M, Woods TD.
Left atrial vol-ume measurement with automated border
detection by 3-dimensional echocardiography: comparison with
Magnetic Resonance Imaging. Car- diovasc Ultrasound 2009;7:16.
160. Mor-AviV, Yodwut C, Jenkins C, Kuhl H, Nesser HJ,
Marwick TH, etal.

Real-time 3D echocardiographic quantification of leftatrial
volume:

multicenter study for validation with CMR. JACC Cardiovasc
Imaging

2012;5:769-77.

161. Caselli S, Canali E, Foschi ML, Santini D, Di Angelantonio
E, Pandian NG, et al. Long-term prognosticsignificance of
three-dimensional echocardio- graphic parameters of the left
ventricleand left atrium. Eur J Echocardiogr

2010;11:250-6.

162. Suh IW, Song JM, Lee EY, Kang SH, Kim MJ, Kim JJ, et al.
Left atrial vol-ume measured by real-time 3-dimensional
echocardiography predicts clinical outcomes in patients with
severe left ventricular dysfunctionand in sinus rhythm. J Am Soc
Echocardiogr2008;21:439-45.

163. Maddukuri PV, Vieira ML, DeCastro S, Maron MS, Kuvin
JT, Patel AR, et al. What is the best approach for the assessment of
left atrial size? Com- parison ofvarious unidimensional and
two-dimensional parameters with three-dimensional
echocardiographically determined left atrial volume.J Am Soc
Echocardiogr2006;19:1026-32.

164. AuneE, Baekkevar M, RoislienJ, Rodevand O,
Otterstad JE. Normal reference ranges for leftandright atrial
volume indexes and ejection frac- tions obtained with real-time
three-dimensional echocardiography. Eur J Echocardiogr
2009;10:738-44.

165. Peluso D, Badano LP, Muraru D, Dianco LD, Cucchini U,
Kocabay G,

et al. Right Atrial Size and FUnction assessed with
three-dimensional and speckle-tracking echocardiography in 200
healthy volunteers. Eur Heart J Cardiovasc Imaging
2013;14:1106-14.

166. DePace NL,Ren JF, Kotler MN, Mintz GS, Kimbiris D,
Kalman P. Two-

dimensional echocardiographic determination of right atrial
emptyingvolume: a noninvasive index in quantifying the degree of
tricuspid regur- gitation. Am J Cardiol 1983;52:525-9.

167. KaplanJD, Evans GT, Foster E, LimD, Schiller NB.
Evaluation of Electro-

cardiographic Criteria for Right Atrial Enlargement by
Quantitative 2- Dimensional Echocardiography. JAm Coll
Cardiol 1994;23:747-52.

168. Quraini D, Pandian NG, Patel AR.
Three-Dimensional Echocardio-

graphic Analysis of Right Atrial Volume in Normal and Abnormal
Hearts: Comparison of Biplane and Multiplane Methods.
EchocardiogrJ Cardi- ovasc Ultrasound Allied T ech
2012;29:608-13.

169. AndersonRH. Clinical anatomy ofthe aortic root. Heart
2000;84:670-3.

170. AndersonRH. Furtheranatomical insights regarding the
Ross procedure.

Ann ThoracSurg2006;81:411-2.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

EfcE

171. PiazzaN, de Jaegere P, Schultz C, Becker AE, Serruys PW,
Anderson RH.

Anatomy ofthe aortic valvar complex and its implications for
transcath-eter implantation of the aortic valve. Circ Cardiovac
Interv2008;1:74-81.

172. Ho SY. Structure andanatomy of the aortic root. Eur J
Echocardiogr

2009;10:i3-10.

173. Messika-Zeitoun D, Serfaty JM, Brochet E, Ducrocq
G, Lepage L,DetaintD, et al. Multimodal assessment of the
aortic annulus diameter: implications for transcatheter aortic valve
implantation. J Am Coll Car- diol 2010;55:186-94.

174. MossRR, IvensE, Pasupati S, Humphries K, Thompson
CR, Munt B, et al.

Role of echocardiography in percutaneous aortic valve
implantation. JACC Cardiovasc Imaging2008;1:15-24.

175. Walther T, Dewey T, Borger MA, KempfertJ, Linke A,
Becht R, et al.

Transapical aortic valve implantation: step by step. Ann Thorac
Surg 2009;87:276-83.

176. TopsLF,Wood DA, Delgado V, Schuijf JD, Mayo JR,
Pasupati S, et al.

Noninvasive evaluation of theaorticroot with multislice computed
to- mography implications for transcatheter aortic valve
replacement. JACC Cardiovasc Imaging 2008;1:321-30.

177. Kazui T, IzumotoH, Yoshioka K, Kawazoe K. Dynamic
morphologic changes in thenormal aortic annulus during systole
anddiastole. JHeart Valve Dis2006;15:617-21.

178. Shiran A, Adawi S, Ganaeem M, Asmer E. Accuracy and
reproducibility of left ventricular outflowtract diameter
measurement  using transtho- racic when compared with
transesophageal echocardiography in systole and diastole. Eur J
Echocardiogr2009;10:319-24.

179. Hamdan A, GuettaV, Konen E, GoiteinO, Segev A,
Raanani E, et al.

Deformation dynamics and mechanical properties ofthe aortic
annulus by 4-dimensional computed tomography: insightsinto
the functional anatomy of the aortic valve complex and
implications for transcatheter aortic valve therapy. J Am Coll
Cardiol 2012;59:119-27.

180. Chin D. Echocardiography fortranscatheter aorticvalve
implantation.

Eur J Echocardiogr 2009;10:i21-9.

181. Zamorano JL, BadanoLP,Bruce C, Chan KL, Goncalves
A, Hahn RT, et al. EAE/ASE recommendations for theuse of
echocardiography in newtranscatheter interventions for valvular
heart disease. J Am Soc Echo- cardiogr 2011;24:937-65.

182. HolmesDRJr., Mack MJ, Kaul S, Agnihotri A, Alexander
KP, Bailey SR, et al. 2012 ACCF/AAT S/SCAI/ST Sexpert
consensus document ontranscatheter aortic valvereplacement.
J Am CollCardiol 2012;59:1200-54.

183. Achenbach S, Delgado V, Hausleiter J,
Schoenhagen P, Min JK, Leipsic JA. SCCT expert
consensus document on computed tomography imaging before
transcatheter aorticvalveimplantation (T AVI)/transcath- eter
aortic valve replacement (TAVR).J Cardiovasc Comput
Tomogr 2012;6:366-80.

184. Kasel AM, Cassese S, Bleiziffer S, Amaki M, HahnRT,
Kastrati A, etal.

Standardized imaging for aorticannularsizing: implications  for
transcath-eter valve selection. JACC Cardiovasc Imaging
2013;6:249-62.

185. Pershad A, Stone D, MorrisMF, FangK, Gellert G.
Aortic annulus measurement and relevanceto successful
transcatheter aorticvalvereplacement: a new technique
using 3D TEE.J Interv Cardiol 2013;26:302-9.

186. HahnRT,Khalique O, Williams MR, Koss E, Paradis JM,
Daneault B, et al.

Predicting paravalvular regurgitation following transcatheter
valve replacement: utility of a novel method for three-dimensional
echocardio-graphic measurements of the aortic annulus. J
Am Soc Echocardiogr 2013;26:1043-52.

187. FlachskampfFA, Wouters PF,EdvardsenT, Evangelisa
A, Habib G, HoffmanP, etal. Recommendations for

A

medlive.cn

transoesophageal echocardiog- raphy: EACVI update 2014. Eur
HeartJ Cardiovasc Imaging2014;15:353-65.

188. Hutter A, Opitz A, Bleiziffer S, Ruge H, Hettichl,
Mazzitelli D, et al. Aortic annulus evaluation in transcatheter aortic
valve implantation. Catheter Cardiovasc Interv 2010;76:1009-19.
189. Leipsic J, Gurvitch R, Labounty TM, Min JK, Wood D,
Johnson M, etal.

Multidetectorcomputed tomography in transcatheter aortic
valve im- plantation. JACC Cardiovasc Imaging 2011;4:416-29.
190. Delgado V,NgAC, van de VeireNR, van der
Kley F, Schuijf JD, TopsLF, et al. Transcatheter aortic valve
implantation: role of multi- detector rovcomputed tomography
to evaluate prosthesis positioningand  deployment in relationto
valve function. Eur Heart J 2010;31:1114-23.

191. Willson AB, Webb JG, Freeman M, Wood
DA, Gurvitch R, ThompsonCR, et al. Computed
tomography-based sizing recommenda- tions for transcatheter
aortic valve replacement with balloon-expandable valves:
Comparison with transesophageal echocardiography andratio-
nale for implementation in a prospective trial.J Cardiovasc
Comput To-mogr 2012;6:406-14.

192. Utsunomiya H, Yamamoto H, Horiguchi J,
Kunita E, Okada T, Yamazato R, etal. Underestimationof
aortic valve area in calcified aortic valve disease: effects of left
ventricularoutflowtract ellipticity. IntJ Car- diol
2012;157:347-53.

193. Gurvitch R, Webb JG, YuanR,Johnson M, Hague
C, Willson AB, et al. Aorticannulus diameter
determination by multidetectorcomputed tomography:
reproducibility, applicability, and implications for transcatheter
aortic valve implantation. JACC Cardiovasc Interv
2011;4:1235-45.

194. Goldstein SA, Evangelista A, Abbara S, Arai A, Acsh F,
Badano LP, et al.

ASE/EAE recommendations for multimodality imaging
techniques for diseases of the aorta: Expert consensus statement. J
Am Soc Echocardiogr 2014 (inpress).

195. RomanMJ, Devereux RB, Kramer-Fox R, O’ Loughlin J.
Two-dimensional echocardiographic aortic root dimensionsin
normal childrenand adults. AmJ Cardiol 1989;64:507-12.

196. Vasan RS, Larson MG, BenjaminEJ, LevyD.
Echocardiographic refer-

ence valuesforaorticroot size:the Framingham Heart Study.
J Am

Soc Echocardiogr 1995;8:793-800.

197. RomanMJ, Devereux RB, Niles NW, Hochreiter C,
Kligfield P, Sato N, et al.

Aortic rootdilatation as a cause of isolated, severeaortic
regurgitation. Prev- alence, clinical and echocardiographic pattems,
andrelation to left ventric- ular hypertrophy and function. Ann
Intern Med 1987;106:800-7.

198. MorenoFL, Hagan AD, HolmenJR, Pryor TA, Strickland
RD, Castle CH.

Evaluation of size and dynamics ofthe inferior venacavaasan
index of right-sided cardiac function. AmJ Cardiol
1984;53:579-85.

199. Brennan JM, Blair JE, Goonewardena S, Ronan A, Shah D,
Vasaiwala S, et al. Reappraisal of theuse of inferior venacava for
estimating right atrial pressure. J Am Soc Echocardiogr
2007;20:857-61.

200. Kircher BJ, Himelman RB, Schiller NB. Noninvasive
estimation of right atrial pressure fromthe inspiratory collapse of
the inferior vena cava. Am J Cardiol 1990;66:493-6.

201. Goldhammer E, Mesnick N, Abinader EG, Sagiv M.
Dilated inferiorvena cava: acommon echocardiographic finding
in highly trainedelite ath- letes. J Am Soc Echocardiogr
1999;12:988-93.

202. Juel, ChungW, Schiller NB. Does inferior vena cava size
predict right

atrial pressures in patients receiving mechanical ventilation? J
Am Soc

Echocardiogr1992;5:613-9.

203. Arthur ME, Landolfo C, Wade M, Castresana MR. Inferior
vena cava diameter (1VCD) measured with transesophageal
echocardiography (TEE) can be used to derive the central venous

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

pressure (CVP) in anes- thetized mechanically ventilated patients.
Echocardiography 2009;26:140-9.

204. Hiratzka LF, Bakris GL, BeckmanJA, Bersin RM, Carr VF,
Casey DE Jr, et al. 2010

ACCF/AHA/AAT S/ACR/ASA/SCA/SCAI/SIR/ST SISVM
guidelines for the diagnosis and management of patients with
Thoracic Aortic Disease: a report of the American College of
Cardiology Founda- tion/American Heart Association Task
Forceon Practice Guidelines, American Association for Thoracic
Surgery, American College of Radi- ology, American Stroke
Association, Society of Cardiovascular Anesthe- siologists, Society

for Cardiovascular Angiography and Interventions, Society of
Interventional Radiology, Society of Thoracic Surgeons, and
Society for Vascular Medicine. Circulation 2010;121:e266-369.
205. MostellerRD. Simplified calculation of body-surface area.
N EnglJ Med 1987;317:1098.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

P %

75 3E

WETRE , WETHIRR  EE, &FKE.
= MEMISHESATT. RERRRIZET, Z=REm
¥E. EFKE, SIEERE. EBEREEH. =
SRS, BSA H Mosteller AT iTE 205,
BUHEREBEBNITE . 2FHRERUSEH
A

BEOIENE

KRR USRS S RIS R T,
THIBHESRALM 2D B USIEIERAGS : LVEF
SKARHANAR, LV W AR HERE B AaE 55 K3 ;

E fioB

i medlive.cn

LV EDV, LV ESV H1LV EF EXE /U PoRERI—Rz]
M ; LVEDV, LVESV, LV &i&HmEEMLVEF
BB FEHEYIHE,

SItZE DN
FIERRSEIEREEM Kolmogorov
-Smirnov ENERS M , XETEN L EH
RASEREZERE, STES A TR
ENESEX FEIR, H51F BSA R HH 4,
TENFREMEEIRATREZ BSA FFiE
HER , AERMEBIXS , IHEER 5%
AEXE, P{E<0.05 ZEREE L,

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

Apical 4-chamber LV End-Diastolic Volume
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Apical 4-chamber LV End-Systolic Volume
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583 32 +11 10-54
1316 62 =+ 8 46-78
1316 94 + 23 48-140
1316 36 12 12-60
319 64 £5 54-74
319 76 =15 46-106
319 287 14-42
583 50 =+ 12 26-74
583 18 +6 6-30
1316 56 + 13 30-82
1316 2167 7-35
319 45 29-61
319 16 8-24

BRKIR.

*Asklepios, Flemengho.

TAsklepios, CARDIAS5, Flemengho.
*Flemengho, CARDIA25; Asklepios10.
SAsklepios10, Flemehgho, Padua.
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#Eibk 3 2DEUTEMI LV K/h, TheE, RENEEEEN-EERRE

B zH
EE BERE TERY EERE EEE BERE hERE EERE
SEE
LV dimension
LV diastolic diameter (cm) 4.2-5.8 5.9-6.3 6.4-6.8 >6.8 3.8-5.2 5.3-5.6 5.7-6.1 >6.1
LV diastolic diameter/BSA (cm/m?) 2.2-3.0 3.1-33 3.4-3.6 >3.6 2.3-3.1 3.2-34 3.5-3.7 >3.7
LV systolic diameter (cm) 2.5-4.0 4.1-43 4.4-45 >4.5 2.2-35 3.6-3.8 3.9-4.1 >4.1
LV systolic diameter/BSA (cm/m?) 1.3-2.1 2.2-2.3 2.4-25 >2.5 1.3-2.1 2.2-2.3 2.4-2.6 >2.6
LV volume
LV diastolic volume (mL) 62-150 151-174 175-200 >200 46-106  107-120 121-130 >130
LV diastolic volume/BSA (mL/m?) 34-74 75-89 90-100 >100 29-61 62-70 71-80 >80
LV systolic volume (mL) 21-61 62-73 74-85 >85 14-42 43-55 56-67 >67
LV systolic volume/BSA (mL/m?) 11-31 32-38 39-45 >45 8-24 25-32 33-40 >40
LV function
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-53 30-40 <30
LV mass by linear method
Septal wall thickness (cm) 0.6-1.0 1.1-1.3 1.4-1.6 >1.6 0.6-0.9 1.0-1.2 1.3-15 >1.5
Posterior wall thickness (cm) 0.6-1.0 1.1-1.3 1.4-1.6 >1.6 0.6-0.9 1.0-1.2 1.3-15 >1.5
LV mass () 88-224  225-258 259-292 >292 67-162  163-186 187-210 >210
LV mass/BSA (g/m?) 49-115  116-131 132-148 >148 43-95 96-108 109-121 >121
LV mass by 2D method
LV mass (g) 96-200  201-227 228-254 >254 66-150  151-171 172-193 >193
LV mass/BSA (g/m?) 50-102  103-116 117-130 >130 44-88 89-100 101-112 >112
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bR 4. REBEFRMER 2 E LV Zhee

F# 20-29 F# 30-39 Fi 40-49 F i 50-59 F#% 60
E z £ z E] z E] z £ z
E g n Mean*SD n Mean*=SD n Mean*=SD n Mean =SD n Mean =SD n Mean = SD n Mean = SD n Meant SD n Mean = SD n Mean = SD
Apical two-chamber view*
LV EF (%) 14 62=*x4 16 62 =6 27 62 =5 18 65=*x5 144 626 223 63 x6 191 61 =8 290 646 34 63 +6 36 65 +6
LV EDV (mL) 14 122 +18 16 88 x21 27 11127 18 88 x14 144 121 %25 223 90 £ 22 191 119 =30 290 87 = 23 34 88 +22 36 63 %12
LV ESV (mL) 14 46 +7 16 33 + 10 27 42+11 18 317 144 46 = 14 22334+11 191 46 +16 290 32+ 11 34 32+8 36 22+6
Apical four-chamber viewJr
LV EF (%) 247 63x6 274 636 363 617 478 628 235 587 383 609 96 60%7 163 60 %8 21 59%x5 18 60%*6
LV EDV (mL) 247 136 =29 274 106%23 363 131+28 478 99% 23 235 118+ 28 383 84 %20 96 115 *29 163 82+ 18 21 110%24 18 74 =15
LV ESV (mL) 247 5113 274 3911 363 51*14 478 37 %11 235 5016 383 3412 96 47 =16 163 33 *x12 21 45%x12 18 297
Biplanei
LV EF (%) 29 625 39 634 34 61+4 34 63+4 45 625 82 64+4 55 63+5 116 64 +5 38 63 %5 48 65+ 6
LV EDV (mL) 29 118 = 25 39 87 +18 34 114 x 22 34 82 *13 45 107 = 20 82 77 *13 55 101 +21 116 73 +14 38 98+21 48 68=*11
LV ESV (mL) 29 46+11 39 32+8 34 44 £10 34 31+6 45 41+ 10 82 28+6 55 38+9 116 26+6 38 36+9 48 24+6
LV stroke volume (mL) 29 73 x17 39 55 = 12 34 69 x15 34 528 45 66 =12 82 499 55 6415 116 4610 38 6214 48 4438
Normalized to BSA
Apical two-chamber view*
LV EDV (mL/m2) 14 59+38 16 50=*9 27 56 + 14 18 50 %8 144 61 +£ 13 223 5212 191 60 = 14 290 51 *+13 34 45%x11 36 37x7
LV ESV (mL/mz) 14 2244 16 19+5 27 21+x6 18 18+ 4 144 23 +7 223 19+6 191 23+8 290 19+6 34 16+4 36 13+3
Apical four-chamber viewJr
LV EDV (mL/m2) 247 70+ 14 274 63+ 13 363 67 =13 478 59 13 235 60+ 13 383 5011 96 59+13 163 49+10 21 56=+11 18 44=*38
LV ESV (mL/m2) 247 266 274 236 363 267 478 226 235 26+8 383 20%7 96 24 +14 163 20+7 21 225 18 174
Biplane:C
LV EDV (mL/m2) 29 62x10 39 52*x9 34 57 =+ 11 34 496 45 54 %9 82 457 55 529 116 43 x=7 38 5010 48 407
LV ESV (mL/m2) 29 24 x5 39 19*4 34 22 x5 34 184 45 21 = 82 16 = 55 19+4 116 15 % 38 18+ 4 48 14 =3
BERR.
*Asklepios, CARDIA5, Flemehgho.
TFIer’r‘ehgho, CARDIA25; Asklepios10.
1

Asklepios10, Flemehgho, Padua.
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Bk 5 LV RDAITHEE - BRI
BZA BHA
24 7 B 7
Parameter n Mean =+ SD n Mean =+ SD n Mean =+ SD n Mean =+ SD

Apical two-chamber view*

LV EF (%) 65 61+7 74 64 +6 345 62 +7 509 64 +6

LV EDV (mL) 65 130 £ 28 74 99 + 23 345 114 £ 28 509 85422

LV ESV (mL) 65 51 + 16 74 36 £ 10 345 44 +14 509 31 +11
Apical four-chamber view'

LV EF (%) 244 63 +6 192 64 + 6 770 60 + 7 072 61 +8

LV EDV (mL) 244 135 + 29 192 106 + 23 770 125 + 29 072 91 +23

LV ESV (mL) 244 50 =12 192 38 +£11 770 50 = 15 072 36 =12
Normalized to B+SA+
Apical two-chamber view

LV EDV (mL/m?) 65 66 + 13 +7 55+ 11 345 57 + 14 509 50 % 12

LV ESV (mL/m?) 65 26 +8 74 20 345 22+67 509 18 +6
Apical two-chamber view'

LV EDV (mL/m?) 244 70 =14 192 62 + 13 770 64 + 14 1072 54 +13

LV ESV (mL/m?) 244 26 =6 192 22+6 770 26 =7 1072 21 =7

BERIR.

*Asklepios, CARDIAS, Flemengho.
"Flemengho, CARDIA25; Asklepios10.
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Bk 6 FATRAHNBERBZFNREEHERN. £ metaanalysis W LV T EEE

vendor Software n Mean SD LLN Reference
Varying Meta-analysis 2597 -19.7% NA 26
GE EchoPAC BT 12 247 -21.5% 2.0% -18% 31
EchoPAC BT 12 207 -21.2% 1.6% —-18% *
EchoPAC BT 12 131 -21.2% 2.4% —-17% ¥
EchoPAC 110.1.3 333 -21.3% 2.1% -17% 32
Philips QLAB 7.1 330 -18.9% 2.5% -14% 32
Toshiba Ultra Extend 337 -19.9% 2.4% -15% 32
Siemens Wi 116 —19.8 4.6 -11% 197
wi 82 -17.3 2.3 -13% 198

Esaote Mylab 50 30 -19.5 3.1 -13% 199

LLN, IERSTEHER
*T. Kouznetsova and J. Staessen, Department of Cardiology, Catholic University Leuven, personal communication.
'P. Barbier, University Milano, personal communication.
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BiEk 7. AT RVOEBXNNIESEENTHRAE NREA

BE
Parameter Studies n

RV basal diameter (mm) 12 695
RV mid diameter (mm) 14 1938
RV longitudinal diameter (mm) 10 537
RVOT PLAX diameter (mm) 11 380
RVOT proximal diameter (mm) 5 193
RVOT distal diameter (mm) 4 159
RV wall thickness (mm) 9 527
RVOT EDA (cm?)

Men 2 909

Women 2 971
RV EDA indexed to BSA (cm?/m?)

Men 2 909

Women 2 971
RV ESA (cm?)

Men 1 533

Women 1 600
RV ESA indexed to BSA (cm?/m?)

Men 1 533

Women 1 600
RVEDV indexed to BSA (mL/m?)

Men 2 257

Women 2 285
RV ESV indexed to BSA (mL/m?)

Men 2 257

Women 2 285
TAPSE (mm) 68 4803
Pulsed Doppler Swave (cm/s) 69 4752
Color Doppler Swave (cm/s) 9 409
RV fractional area change (%) 57 3606
RV free wall 2D strain (%) 18 782
RV 3D EF (%) 15 1162
Pulsed Doppler MPI 23 853
Tissue Doppler MPI 13 746
Ewave deceleration time (ms) 30 1637
E/A 56 2829
E/a 33 1230
E 43 3081
Ele 8 545

Cl, AIfEX 8 ; EDA, &5k RHAME; ESA, WAERBMEM;, PLAX,
MEZEKMYE; RVOT,RV ¥ HE: MPI, DAL IHEER.
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b

Age (¥)
<30

30-39
40-49
50-59
60-69
$70

8. 3D BAELEMNE RV KNNEHTE , RIBHRIFFRDA (from Maffessanti et al.”)

n (women, men)
102 (45, 57)
96 (50, 46)
96 (53, 43)
88 (47, 41)
69 (39, 30)
37 (23, 14)

RV EDV(mL/n?) RV ESV (mL/n?) RV EF (%)
Women Men Women Men Women Men
53 (38, 78) 66 (42, 100) 20 (8,45) 28 (16, 52) 60 (43, 82) 56 (42, 68)
50 (38, 77) 58 (35, 85) 18 (11, 38) 23 (12, 38) 63 (50, 78) 60 (47, 74)
50 (34, 65) 54 (36, 78) 18 (8, 27) 21 (11, 33) 65 (49, 80) 59 (51, 75)
49 (37, 69) 53 (36, 76) 18 (11, 29) 19 (10, 37) 62 (46, 76) 62 (45, 74)
46 (26, 64) 52 (37, 86) 17 (8, 26) 19 (10, 36) 61 (50, 79) 63 (49, 79)
43 (25, 62) 54 (31, 68) 12 (7,21) 18 (7, 28) 71 (57, 82) 65 (55, 76)

BAR AR I FRIE (5th, 95th percentile).
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|k 9. EVBIEERE

Women

AP dimension (cm)
AP dimension index (cm/m?)

AdCarea index (cm?*/m?)
A2Carea index (cm?/m?)
A4Cvolume index MOD (mL/m?)
A4Cvolume index AL (mL/m?)
A2C volume index MOD (mL/m?)
A2Cvolume index AL (mL/m?)

2.7-3.8
1.5-2.3

936 17
9.66 14
251672
273679
26.16 6.7
28.06 7.3

Men

3.0-4.0
1.5-2.3

896 15
9.36 16
2456 6.4
2706 7.0
271679
28.96 85
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