/N L7 L 3 B B AR HE E A AR 1
XE#EF L EES LR R SR TR E

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,
Peter C. Frommelt, MD, Richard A. Humes, MD, FASE, Michael M. Brook, MD,
Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;
Boston, Massachusetts; Charleston, South Carolina; Milwaukee, Wisconsin; Detroit, Michigan; San Francisco, California;
Houston, Texas; and Philadelphia, Pennsylvania

Ve 1S

R FE BT FO AR /R v T LE R B ETT

HH ST i FEZhnE LE L SRR
RS RRAOGS 5% Pa Al B oK

7t A 0 Bl [ B RO R 4L R D R
Fe RAG RAECHER BEAT WA PP (1 3 224
FBLe XT PR OBEIROUR YL, 2 i 030
(TTE) 2 MHEEKZKTE, BOVEX AKX
. R, RE A ROBIR At T LE LM
311N s 1D 311 b A e TR AR S

ST e LA M, B )L OE)
BEA, LG sE o EE, R &b
ALEEM, LLR A Ls EE, B3RO
HEFEPIPRERAERE . S-S LTI e
G ST T AHRER RN FE T, 1 g et <]
o A B E R I — &0 70, 8 75 008 B & i
SOPRRUIER 2 O4 N LR TTEN 3
SE T REA AR AR D, TR, MARE LR
TTE M EbrE .

/0 L 7 0 2l T2 I oy MR s A
EAHMRER R G A B LEh . SR
PR BT IR 2 P 250 . LS B SR T (B
PRI« Mg b5, W RS, KN LG I
F AR A B, A RBRIURTE 7 E 3R 7S A 1

From the Mount Sinai Medical Center, New York (W.W.L.);
Children’s Hospital, Boston (T.G.); Medical University of South
Carolina, Charléston(G.S.S.); Children’s Hospital of Wisconsin,
Milwaukee (P.C.F.); Children’s Hospital of Michigan, Detroit
(R.A.H.); University of San Francisco (M.M.B.); Texas Children’s
Hospital, Houston (R.H.P.); and Children’s Hospital of
Philadelphia

(.R).

Reprint requests: Wyman W. Lai, MD, MPH, FASE, Division of
Pediatric Cardiology, Box 1201, Mount Sinai Medical Center, One
Gustave L. Levy Place, New York, NY 10029 (E-mail: wyman.
lai@mssm.edu).

J Am Soc Echocardiogr 2006;19:1413-1430.

0894-7317/$32.00

Copyright 2006 by the American Society of Echocardiography.
doi:10.1016/j.echo.2006.09.001

g

BGx/NL TTE 208, BRdt 24, hTa
LeBR AL A A PR, TR B — LRl 1 T
Bt BRI ASEGER I T RS, A6
WA 76 RS T

ASHRH E T (D #R/N)L TTE K8
FRE; C2) HE /N LI 0 B B I AR AR
WA ME R BEE . (3) R SRR AE
i FIT 0 208 RN RN RT N AE S (4) TR
EEZ RO e LB E EMYIE;  (5) #Ar
SEREIN /N LR S o ) AR 7 T 7 2 AR I = 150 H VA
By (6) B/ LR A I R A A% 20

1B Ry

FOE OB B  LRHR A BI2E B i A
B TRRERCRE o> . IR R IE RAE Y —
FVE VR RR IR I T, AR E T s A ) L A Bl
SR waee I NATINITE | 2 NG5 PN S ar ey [P
EE RO HERAM R KA —RIRIL, WSHOR
RFMHAEEM,

JUEE I PR B B R B OB, TR 152 AR5
PEASE, DA BOW AL AT R . R B A L
ZERE TR AL AT LA 5 I8 o I AR A 2
RE. DIMESHIRE . LEDDEE. BLLARA
SMEHATT I E T i RE

S RPEOIER: W5 AERA 41E
N LR LB B HIE NAEBOA T2, AR AL

KEIBGE. 18351 AR K0 X PSR B &R PR
S1E IR0 SN 11 TS = 3N €t B S R



KA o IREARAE AT BE P AN RIS A 5 F 1 e

T, T U A 22 A BOA A 2 U R BEAE S AE

SCPUEIRAR KIS e PR AL AR bk s

B H  RHESIKT R RS R

ThRetE s . DA HAR A A Y, i i 0] 2%
"R W (W E A7 5% M
(heterotaxy/isomerism) %5, G N B HLse s
hiE, BURBAEPE ORI L, B RR

P S A Lo EE LAA ) 57t 5 B0 G 488 i PR AR AL »

IS 1) JC o U PR R S PSR AR AL, H AR
A OSEIREHN R WAL E, W
JUERA GBI, MR ke A, K, BLK
QAR I T E S A S RIE O, TR A
e 7 Bl AR A 13 X B

Ja RO ISR B AR O R R

7 7 0 20 B T VAN 5 Bl L S5 R Ao
W)W 5 (Kawasaki) « B YL P Py JE 2%
FRODIUR . IR LOER . REMELPIIRIE
OLA S OSSR EREY, DURRA T A
HOREEMY WY, ANLES O IREH F
O B U Bt RS AL P 5 B Rk AR IS 14O LR
BV B, /ANLE A O3 EIE BT
WL W R i 1 L3 B R T
SO (AR CoRPER, 1 it h KR R
T R BN L P O Bl A 7 g s N .
LA EIEE T ke 56k A58 HE .
WCHAE , DA K I s i ik 5 i OO S

DR

HAOERHE I LE AN e A 18 R g O
JER, ISR IEADK Bk, =R
P EIGIBEE . XU PRI R R IR, Fod
TR sl L2 . S R0V O B
FLLERF Y Gl QIR I, HE R AR
L2 B RS oK, AT X ¥ 7 Ak B B A
M

BE, MAEERHBARE
B
M2 W H R R i 2= 0 Rz a5 T

M-B, —4eRg, Bk, L2
B ORI BANESL B IIRE) AR A AT

P/ L7 7o A 5 (1 % e L 12 B 0 6 A2 AN TR L
T HITRBEVE o ] B P 26 22 A AN TR Fr) B
PRk, MR (2~2.5 Jk#k) ElEd (> 7.5
I, WATIEH — AN E A LIRS 12 0
ko MAh, ERNAZ—ANEITHTIESNZE
ARk, RN AL ZE 2 .

T s A RST B 7 Jo e I3 A AR ) 1 )
LN VNSRSV ER va RNy N N E D
LB der A IS [ 5545 S0 v IR 5 7
B UGS S R s o I FRLR ARt N
AERTE BIR b A U AR B T 6
FHF-00 2 P R R RS 2 RS TR iR
o FEE N[5 6] 39 o MUTREZE AT 1) e 3 5 FEE VA
ANEIE -

B S
st iR 2 45 SR SR R &SRR LA

SRALEF il o I 1) 51 25788 P 5 BB e 25T AR
ZNas EBREAT R A7 fils T BT AR Ay B
TR RS T B RER S A A KR
e R L [, B AR A T B
N EAE Al T BOOVERE 2 . A O3 R 45 L
SLEEER Sy, A M- RN 2 2 A I A
ZE R AANE SN0 AR RS B R AR A

WS R 2E

S ROLPT A NCEAT 7R I (8] AR
o FEBAZ A OERTEEL T, — D 5EERN
JLE A LB K E RN 258D —Bhn
45 & 60 7-pF (M EH LA EMAE L) .
IR, TR A AEEREITAE LAY,

RN INAL RPN €S SRR AN 2 g
Ml A A o i AN RLAE R IE AN AT TR .

ST OEHEIR ) b3 AT R TAR B St w109 A\ 32
PEEIE AL LA 7 (8 2 SR B 38 AN AL TR

TR 7 7 BRI B L S5 R AR . X A T L
H, NAZEE A N A AR A B A,

ek, AL RE, M TR ARSI
BOHER . BRAFA BRI ER, —hx K
B N BG4 B A 52 Ao L I Bl

BEANHE ARG R RS B LD A I
ErZ AT RerE, DA OOR AR AR . %
JUTE A3 AR RIS, Ao = (T AR R A5 E



AWTUT U5 S0, R R
[ AR (R, DL A AT
T 7 N 2,

(S VR S et VR SR TIPS R (SEE DN
KRB 25 SCLLBE R & B o 38 B3 O 3R
EIHRCR BN E DRI N BB, LSRR
LA IR SIS DU A

BARSHR

Lo B RIS S R A A R A O I 2 T, X
RIS KA F BBRIEOR . Hik, #EE
WAL A AT AR ST AR AR B RTR
JIaE Wk Bl AESREEE . TEL, BN T
WO R, e in TR, BRI
H a8 A ARIF ARG IRCR, RN BT
BRI,

B Jh

HT TTE 22 W)L O H) 255 T HS
UGBS B2 A 0 2L 4% 5 A MR 15 2 A s oL
HEREA R (BE M-8, T 4ENMR, 1%
M2 EETHE) o MR TTANF/N ) Lok a1 1]
IR i DU 20 27 405K PN 45 32 38— 81| k.

AT G2 A HT T DA SR LR = 0 B
BRI 4R T 2, 0 I A (ACC)
(19 LR TSR el IR A2 5 ACC 185 1)1 1
HEAEZREEE, SEFEALERC TR Tl 7
T—EI% % . ACCIE BT &5 LR
2 T 2L OV 7 22 TR 4 e 5 15 I i
BB ) TAEZH R E Ao i SRR U P e )
& H Al B a ma,  JATT B g, BAEAN
A L

BV BERIZ

ML TTE FEEITATBLEA — A%
W, B E g . MIPOKMEER: BT
RHEEFHEU LR (ACGME) FrgE 11/
JUCHEREIRAE, B ARERAEAN b B AR AT RE
A IX— G P 2 il mT DG 2 M1 3] 15 13 22/ %))

Jis BAER TTE. A E b BRI )
ke & A JLE DR . i JUKHEZR
HERPTA /N LA LB EEOR,  RERRSLN F 7S
OB EHS W A e R VERI S RO IR, FFREX
fib NS EEDIZRANTE S

R LML 1 I8 BIRI K HER i 2K HE I 5 21K R0
o R 2 845 T RIXNGUKIEIIRE R &
3 fid 1A BI_E K AEHERE (P A I 2R i -

FOIRAEL RE HIPRAY

HRRNEF O EARANE, £S5, HurHARE
— ot I S5 A% R EOEE/ N L A Lol N
SV ETRRE /1. UL, X — A NI IR AE

PR, R BRSNS NP 2
WIE I A RE . LR S 32N A L Bh
Ky AT 78 gk R SR R R AR AN 5 43 45 1)
RE 1y, FFEOREEAN I3 S AL I A A 1
FAEEBER TR Pt ie & # kR 2 I
TR AR 2 B GORHR I RE T B2 T
PF VRS I W] DL 3 (2 AN BT v 75725 B
R HER BRI A =) 5T NN AE i
MHEAN G2, RN BT HE PP

FRAIBAR B4R

BRFRN LH S O ARG RN F e, 2
AW 5 R L, B 5 20 T 8 75 AT 2%
Pl LT IZWT o N T 4ERERI oK T I HEAT
Re/1, BN Z/DEAEESRE: 150 #] TTE. %
YERF R FOKAEI AT RE )T, W75 R 4E 2 /D A R
fiiz 500 % TTE. 4k, MEHE S HNEAR
g sr. HONEENE, BWMSINE Lt mEs
OB Ak L 2 B 15 5 .

bt al

A ZE A 2 B OFR G TR G A LB M
(ASE) KERM KT A AN RS L
) AR BEAR A (o AR 7S B B AR v T L5 )
(O, S 454 43 3 i AT ) 7 B0 (/s
JL TTE MM TTE) AR FEH S A IEARIE
PR A i 36 e R o



R 1YIG L MARKHE T 5 2 AL AR

BAvk e P A RN

WK T R A B R R

A RN L fa i 7 0 3 P SOAE AR o

A R WS RN O {IE SR SR T BRI R

A RN 2 A 8 7 kP LA T o AT 757 T AR R
A3 R LB B e 2 B R (1 JRIBR A T3 TR R o
AR AR BRZWEOR BATR

A RBRAE RS T AR SR AL B I R

A RN L OB B R 7R 50 A E 1A RTR

HAT R H] — 4l 75 0 ) PR IE 5 M 3t 1 O 0L A8 5 A4 e AL DT
(L 85} HE AT S

o REIREEF LB VO B IIREN T

o AABLEIBIZWrE ARG N 1) L2 e

RKHE: LEVI B M T AR R 2. R0

o RATWERmEE,

o FLHTEZARHOR A 2 T il Wi 2 e K B K L
AL .

o TR TRV B 3L Ol T2 I 5

o RIS Ll FLEERRT 1 e (M 5 R B TR v, LK
WA

o IEH XA LA S A R R AR, R S A
iy, O 20 R s 1 A

o PR AT/ P A S R ] T R

R 2P G @ L KA 7 Z A

BAvk e P& Bk

CIEUN o 24, FIRROH T AR I RETT .
o WA BAR e LM A LA RN (BAEESEM M-, KBNS
W EAR) fE IR JLEOATIRES), JFEFRERT, fEm i
R AL I LI RE

KT Pl K e TSR AR 12 SNE BB A
o BT R {E RN DA R (f4E RS FT G
R KRS A R O B 1
o IFIRFEARA, SRR A DL Y S R R T B
5.
o FARHRRHEAR G, RN M R Y B A T AT s BRI
32 )LRH R OB B2

ASE \A1, HH =B [H 5 A — O i 75 BB RRAT To — BT I AT M B O JIE R P

T R 7 RG2St ASE AR & ERGNEHLY
P52 R B TF S A

BHRNES EXHT: &0 A S BARBEAR: 0 JUE 754 0 0 41 L 4 4 A

e — 52 IR RGN, St ASE RN Rl 7 0 B B R S 0 B IR 45 1

BAUGENUM LS 38 B (5 R), 38— &I 5.



2 3 NN R e 2 B b K N SR HE 2 )1 2507 1

E K

B IR 05 v

VIFIKUE o

=K

WIGRRAE R Bef @ 1)) LRHC I A B S AT o il P 2 S BT IR 95 O BR e AT 226l
NV AN B LRRC VS TV RS, 12 R AT B Beit, B4 LA LR R i, L
Bhl 38 = RS R AL O MER SR REE .

SN R REE s AR BBl A G B 2 N R AR 2 /b 150 I 2 ik s sl B (JLdh 2/ 50 410y

<RSI *,

SN G325 A i 1)) LA 7 o sl R B — 3 A s 22 /0 150 it 7 0 3 P X
SN G320 7 Lo B e FL R N e g 2

SN G B o) LR P Lo sl B H AR IUEORIS . SCHRERIR S B e
NN GBI R/ L LB BSR4 SR 2 U H IR AL -

FE_EIRWIF KAV R TR 2 b, S Gk HEN AR

HAE 2/ 55 200 Bl A osh - (L Eb A 80 Bl < — B 2L, AR
T BTUNGRA /I ) Lo M 7 B 0 LA () A v

[l K /N J L I P R — T, 152 22 2 554200 Bl i Aol Bl 1 >

SN 53 SEIZEHT SEBUATARAT , Hh ST 45 (RO R FEAT UG ST F)3E F58 N7 P 7 2 1 BT\

5E o
D PRI 2 N PR 2 P O s BB b AT =
BRSNS LR SR A 9% 1A sty PR T4

CME: #8ESHFE;
s THEREBEER RIS R IRARE, FHIRE.

GREEHH: DO A BT AUE L2 N
I AR S R S R TR AZERF RNkl

BELR
K2 R

REGMEFRESRKES R G ER, H
HIRERAERGN A2 SEEAR NN RN AIE
Y L g, DEnE St
HEE B T ISy S0 DO I A T I
Fe4Z b R A5 BT LA ] e BOE ST 7
PR BUE ] 2 A — 1S Ui AT E SE D) IR

A, WA % g A 7 Ak AT in P,

— B SE R J R P G 5 S B T RLE
RIS BUE R R P TR E . BE M RAE
ERTRE R AR M OSSO 2. R,
IR AT 2T, AT R TN H 7 2 1 5 3o

TRZ JURH T P 5 A R 80 5K Bl 7= B
MRS ERERIRAL, TARME LG AR . UMEE
BB —JTG, AR IF Son R B . Btk

EMFTARTTG,  #NL AT BOR A R X Py
A B MG SR RTINS . B0 Ng
e M ah /)5, —BRIARN, AR
Fo MUK, EEIPHHOEINEEH A AR E

EHIY

/N LR FE LBl R BRI, oI5 45 K4 A I F AT
B FR A 2 B T 11 o i 5 A A U A5
TRICHFI M. NEIRZOESE LRt E B S
SEBR ) IE B 07 60— 3, ik RS R N AL
HRACFE R, BRI B R TR L[] R 3 &, R
T T 96 B i . XAFHUR 2, B R
VEOAERRE 2, Rk, a5 e ik
U R PHE — 451 b S Bl 5500 AP T, AR AR
HRRETOCH LM, TR L iE A
Lo

AW HERTE, IROCRERE EARH T R 5T
o BRAEE AL JURHE P AR AT BOR ST LGS
FR R ERR LRI P . AR Bl e,
ARIEIR AL AN O 4 454, BB B il 7 1Rk O
AR e BT AR TR B o RIS 454 B
THLEF IR, JFEATIE LA . G



[CE TN Y ES TN E Al Ve P
PO EE . XA KLY, SR, RiKAR
FERERER, BRAFE NI T DLEL .

e LA B AR T, Jo i A e R
JS2A Z A U 2 H . LR AR R R 1
DU 2SN HARTT IV . N T IR B R S
W, AR E AT R AR EY), &
SR AR AE DI o« TE 18 AT A D SR BB AR 7
FE AR B IR A G R B,
FIRX AN OIEREAT e B A, DLHERRAL TR,
ORBLOHES AT B2 . Besh, AR5
Rk, AN T M SR BEAT VR

TEATARE TTE KEEr, NAf A g3 O A5,
WINRE A A ERZE i . — BLAEAE, R4its R k.
- amE R R ILZE S iR RO AR . R &IRTR
e LN 75 5 B A I R, X eSO ETF AR 5
(I 9 E - 4 EEEE

ZAERZTIH 24

AU L3 IR BT A T ASE BT
AT el LA E bR W 550,
BN T — e B LR 7 8, (T
T HOFF LR, ABORASSE. SBl L
DB S SRR T RS0 ., g s
AR, — Al LA,
FEAE LA AL LR L 2 1y, L)
Wt T P 260 A7 LR e, ok
e 79 5 5 A 14

PR T (I T R T4 T A8 1) 75 i S
BsE (BIRTN, O, RS, M b s A
A o B RNER TS OB ERE 5 R
CPU s o i i Oy A, 28D o 340, B
Dyt ) AR R B E (ORI, RARSE
I, BEWrE, AR .

AR 2 B BRI P SRR
o ML AR IE O BRI IR BN . SR I A 4
T hRHER A L AR AR AR S

SIRT (BTF) B 15T RG5> 5 dk
Wil T aa, DA IR AL B . 534k, I
S EE A TR B AT . o SRR UM Ao B
N2 FHRBEIE . SR 5 il R T M bk - T O 5 Ak

R 4 WARAERE A & P s O A R

PR TR & Vi I
bR Kl K R K L s bk
P ik Je0 1A O
JI =Bk 55 18] b/ 2 [
i fiF AN
FE g [ A0 fif i ik
[ 1B] R/ ‘= 18] B TR =R
RN T gl =
fif g ik FaE L
TR =5 TSR /10BN ik
Fol B A E T+ Bk
Fel LKL L IRk
LB [T F il ke He oy 3¢
THEBK v
TEEARBN K
= Mo 3 fl e RS HE LR
O K
JE b5
RAL P JiiiEe ik
B K THEBIRK
VWP s i 2 fik LB
Pl |2 5] b Bl S
jit IR 52 LBk
A il bk K B I g
TR =S FEIC A w K
Teb B E
FEE=F R Vg I
BN 1 T IEERK
Jiv st ik e K
THEB K Al
BB AIHE K 232 3 18] B
A itk
THEIK
ARk

AE Lz S il 2k ERR R,

PLRFLAS H

PrE o Bl PARCT T b P8 S8 0 11 i 78 e 5
P K 5 R T bk i) e, BEJS 2 TR K S
A ER, BB - /REE. T EH
k@ S RN Tl s IR R IAL T R )
Jik 2 J BT K 5K, PR B I R T
J32 Y 22 2 3 5 2 R A TR I K T 4 e 2 3 ik
BEAh, 3 X 15 A AR AL ) E A i T A 7R o)
K
SIRTKMPAE (F—) mvlmiEsn, 42
OBER N JE A AR S B ERTE S



B 1 MIEBUEAR TI T [ fE B MR VI S BB 2ME T KAIE L1, TRADLZE (RV) RAEMFLE S
k. 2, WLAEHTARLELE (LV) Kii, EFMIEANA K (Aod « ERE#EEk (SVO) AT E
EKAERBIEK (MPA) KA. 3, kb, HHREERT [, T 055 1A B8 DA B ffid ik -5 22 0 5 FO
##. (H GevaT. Echocardiography and Doppler Ultrasound. In: Garson A, Bricker JT, Fisher DJ, Neish
SR, editors. The science and practice of pediatric®cardiology. Baltimore: Williams and Wilkins; 1997, p. 789-

843, &¥AI5IH).

KRR R, 2 IR SRR AR TR 1R 2
A2 T ) 2 6] 34) P9 FRIGE IR Sk Ja PRSI vl (7

A 7 T T AR S 55 TR AT R, [Nt 2 2
(EEAL RGN A E SR DA

SR T AL A, (2D 46T R 55 U]
BE I KA BRIk . AE R AN IR A
AT g A KA, A SRR A
P K o, R FER DA U ) R JER T 17 40 2R F 4
& AHAELRET, AT RO REIG A/
OO L, ATRERR EOM BRI E (e
AR .

DVRAEFEE I bR AE 0 2R BRI i 0 1K
(=), DA A 75 22 SR FH 9 /0o R 9 M
O Pl . ORIUELESR (F= MafHE—4
M5 T BT 52 B . DLR IR GRS i 5
BN VA 0 s R ah, AR il A s O IF Bos
E (LV) iHiE (OT) AT Eshik & b,

AE DY 0o D) T S s 0o AR AE L ER 5 TRI R I, 2 Ke
TBORBEAL I IR 1 2 M B AT VA

PR A I, CREER Sk R R 2T RS B 2R AR
%, RAFREAZE (RV) RAENA EF
BEEHINPAT o PP A SR IE R, Rk
H JE A7 B 1e) i/ D URME A = i T 2 )
R 75 A INTAT

H QR BAR A FRHE (LVOT) "% E3)
JikOME R 25 K6 o PR DA I Ak 5 S T AL T L
DARKA (=) Vi (A &% 8t
LVOT It 3 kAT R & AE B AL . 38 21
BYECKI AL L, FIE LVOT KRN
T O 2 P JiE U T 3 T SRV A o0 3 ) B A
Thie, BlEEEEN R BIEE.

Mg (WBES FBE. £RRLE s
K OIE (BN, SRR T LVOT Ly,



2 BITEMYIE 1 OEAN, EREFEIKEVORM TEREIKANA B RA). TIEE SVC 577 KA (LAA)
EHRIAIESEK(RPAEDIE . 2. FEEHREAMBIR, TR A = (LV)RERE, AZRV)FEZR.
HEIX—KF, ATUEREKAM. I@E—FHAMBEATUER LV RBTTEHAN _RBMY), & RV
WHTEANHE R PV). 4. Bl =E A LV FLLUUE SO Z R 0RMELETE . (Reproduced
with permission from: Geva T."Echaecardiography and Doppler ultrasound. In: Garson A, Bricker JT, Fisher
DJ, Neish SR, editors. The'seience,andpractice of pediatric cardiology. Baltimore: Williams and Wilkins;

1997, p. 789-843

DAL 2% 5 50 BRI — S o < A A 4
AN TE LA L TE ST SIK P 16 55 K Ak )
T % FL U 2 SR IR S50 T AT A S SRR A
s IR BT A Sadr ik 52 48 58 7 Ak 9 AR Xz
Bo AL MR A i B 55 R B )T AV
AR BEVE A (R S ORI B2, BARA =N
SEER, S RIONE 25 i sh K AR 3 KO S 23 5C
SRR . T Bl bk b D) T R DU SR e AR B K
JFE S FF Al AR K v e AR 3 ik 3 S A L

R PR K MU B Jie e w] 3k AR U T 58 ) o ) 7 ek
RS K HE e (14 328 3 A1 o 5 R Al D) T i i
TG R A R AR L2 o U IE R
Ko XSO RIFGREAT R LMV, AT RE
i AR AT, Ja AT 2 MR
FEAS B0 R AL WUAR = RIBG I, th VP 75 2 Ak
[ L IR AL T B

M L 6 e G o ORIR P AT DD, AT 3R
K-S E VI o SR T A A REAT T
) 5 A K-S A — B W HRER AL E I
WIS E R . FERLEAL, E IO
A0 2 il 20 Ji RT3 K 3z B E Bk L
Bro X T BARBCRILE, AL E AR
TR AE AL E . X TR KL #E
W e R S 2 i 87 0 2 R D) T, A LA
SO PR S s e T A

Fi& - S I

B 155 AR R R AR S B AT B
X R R T MBI EX . MR ek
PREFIDII (B 7). TS B A T A i ko L
JETR K RE R AL . B 2 R F R 0 L A A A



B3 DRI RP B0 52 E T HEE, 1 FELAFE B, FTUEREZ(LV)REBER
FHESIRK(A)EYE 2. OLRIUETIHEA—Mubs, BEWAMLEIIE. 3. HKAFTHA, 7TLBRH

% 5 & B EWHIRIRE(CS) (Reproduced with permiission from: Geva T. Echocardio—graphy and Doppler
ultrasound. In: Garson A, Bricker JT, Fishier BJ, Neish SR, editors. The science and practice of pediatric

cardiology. Baltimore: Williams and Wilkins;/1997, p. 789-843).

B4 ORIV, KR EHies 2 .0R KMV AT LR Z B (LA), ZZE (LV)RHENAES)
ik (Ao)ir ¥ (Reproduced with permission from: Geva T. Echocardiography and Doppler ultrasound. In:
Garson A, Bricker JT, Fisher DJ, Neish SR, editors. The science and practice of pediatric cardiology.
Baltimore: Williams and Wilkins; 1997, p. 789-843).



B5 MEFASKMYERIERG FAEA ETEE L RLEANNT 7R, 5 A 88 U ERA
B (RV), ZRWAAZRVFHES BX-~VNEH A AHEREEREZERA. 2. FFKRERER(LA),
EZ(LV), “RBMEZGE, RVATRA0. 3. HkEZN K EI7 M RAE /T LB ARV HE, Fis)
koW, A1=Effzhik(PA)(Reproducedwith permission from: Geva T. Echocardiography and Doppler
ultrasound. In: Garson‘A, Bricker JT, Fisher DJ, Neish SR, editors. The science and practice of pediatric
cardiology. Baltimore:; Williams and Wilkins; 1997, p. 789-843).

B /e (U EZAT KRS 7y LAHE B e b s 6 i o
it 5 RS TR, X T 50N L, AR -
&5 V) T (M5 1 YT ) 328 3% T DUAR B Hh B oR A
0 e 7 ) ek 3% 12 - 72 s o RSk ) (S A)
iRl R Bk S 5 307 AT S )
ik 56 — 23 K 1A J 77 19) 8177 £ (sidedness) K if
E EF K 5 B 5 47 (sidedness) . 1E & 3 ik 5
(19 4 3 52U 2 i i R B — S B KR
Ir AN R k.

MR B b 83 75 B 1R TRE AR D) T S e AR
Su] IBRAG A AL E SRR S B KA (K 8). i3t —

25 T B e e S 1 A A BTRE 5 2 S 7 2 8T fik
i0p=ZERZINIITS

Fi& A S DN

Hi By A7 G5 (0 O AT AT U T AT ARG (9 S
i 6 B e A U 4 V) o T DA B A 7
EI7 (1 Q)BT Uy AT IR A, R AN HCA ] Bk
WaAEY . NX—F%, BEkEETSH
AP L, DA IR R SRR B RR -
Hy A 0 75 e 5% 7 T A TR Sk 5 e el () D)
T, AT LA 7R Ko B R € L S AR W 2 A i
K I HL = B RS B A 30 ik b e B R



El6 MEREMYIE 1 BORPFHREE, AUERAERLANAGERA). FREIME. E3HM. =R
(TV), ALERV)FHE, M3k 208857 PLER _RBMV)RIRVESBETIE. 3. #E— 25 MO M
FHAT AR R LVEL KL (P Ms)RTRV L2 (Reproduced with permission from: Geva T. Echocardio—graphy
and Doppler ultrasound. In: Garson A, Bricker JTFisher DJ, Neish SR, editors. The science and practice of
pediatric cardiology. Baltimore: Williamsand Wilkins; 1997, p. 789-843).

WA ARAE, W] TR A O G A A 7
FElE i HIE

M=

TIPS 0 JIE 1Y SRR IV T /0N ) L 7 0 30
M FREIR I B8 — /> 57 1 A2/ B A0 I
iR L AP BRI e 2R, JFEH
BRI BIFARE HERE L. B
BEL e e v T o 00 R L R R L 2 . — iR
Kif, FVEEAH KM B AR O
N —HB5r. Bil B HRR T B OB R P
BN B R S AR s B S A B
FREMESEE . (B2, JLRPRAE %

P 0 B2 AR T AT T L 5 A R S P T AR 5

A SIS AR AT S BB X U R L 4 AR
ABRAFEE MR AR L5 =P BRAERF I E . T

T — 9 ] EEF 1R /0y ) Lt 75 L J A A8 0 i
Pro A SRR LI R b 0 EIE BN AT R AE BR
J7 T BE VR R IE . I S B A TR
(900 $f 2 (K M B A AR A Ry O A 5K 0
KANTRE, MFSD F7 A Ad I A

O ML S5 A U B

U R EE O U S A I T B AR EAL, AT
WEEPPAN BRI KN o VR 20 ML 251 1 1E
Bl CAAFAE i B — M B B
AR S T SRR TR N CLUR o R I Y
BHARSWREARAF T RA LR R, R
R L () TR 5 A R TR G0, e s 4%
ME S IERDNIRRET — DR,
AT LA B AR 0 R AR LR R 3 ok T U, —
Y I S B M RO R 2 B0 IS5
MERIRHE . Z 0 NAZTE R AT S5 (1 2



E7 MELSERIE SUIEERAETAEK(Innom V) &
(RPA)Z _ERIEFAK(Ac)Zim B VI TH . THHAN izl Bk EAT
BB (LA). (Reproduced with permission from: Geva T. Echocar
Garson A, Bricker JT, Fisher DJ, Neish SR, editors. The
Baltimore: Williams and Wilkins; 1997, p. 789-843).

e of pediatric cardiology.

&8 BB LB EFIAK(A0) S (KANVITE 4 (Innom) BRBkAL T2 SIBkET 7T . FNA] LA R4 iz ik
(RPAKIBEYIE, S FF31Hk/E 7. (Reproduced with permission from: Geva T. Echocardiography and
Doppler ultrasound. In: Garson A, Bricker JT, Fisher DJ, Neish SR, editors. The science and practice of
pediatric cardiology. Baltimore: Williams and Wilkins; 1997, p. 789-843).

5, LAEAE 7 EE T AT 3TN R A R 3EAT I 677 o I A 85 A A s o 0 DA R 0 I
o M, U E DN AR N % H O S YA S AR FHAMHHERE A T (D T
A5, T LN E B O AP SR IERAS . 3R 5 9



J
4

B9 BMMEEZUIE WUEREEEKSVC), B RAFBRLA), CARERERE. ARiziHkRPA)
A _Efi#Ek(RUPV)PIE AL T SVC J577. (Reprodued with permission from: Geva T. Echocardiography
and Doppler ultrasound. In: Garson A, Bricker JTzFisher DJ, Neish SR, editors. The science and practice of

pediatric cardiology. Baltimore:

R 5 @GO I S EAE

Williams

NEE I AH DI

=R FPOk LRIUE
RN USRI R S5 A D) T
T Bk VST 246 4 P55 ke i A7) T
FEIAEK USRI R 55 R D) T
I s BAR FEIKH, I 55K Al
TARIEEAE TSR] S A0 R DY
LB @ a5 K fh
EBNBKARES AL iR S A
T+ 3K ST R P S ]
EBNRSAERE W B
LBk WA HaE B

D ERNMTRERE

DA o JE /N ATy B A2 PFAR Ao IR T PR 6
ATy o BRI, OO Th RE A5 UL Y
PPfre MR, AR Bk R DU TR
OEIRE. EHREAR RS, =403
K, HAZWERAR, NAAN AR T
HArEam e s, RAHERHT k. &

and Wilkins; 1997, p. 789-843).
DPFAT O D) RERIBOR A AR GRS, A%
FEABUE LS F TR A4 75 2

EZERRPMFWLEDIRE BUCEBMNERRE
ISR M — BRI A 0 AT K
SRR AR I R /N o Bl 55 i s L S LK
SR M A O B P RN R B R R 3 R A
(R DR & N s . =g, 720
SN I 0 BE T e A 03 K /INFHE
BrROEE, AoEpE, THETHER
PRAG I A0 = WL B, WA B TR K
SR e I A L e T 2 A0 Z R BN

PRUEZ O FUWAETHREN M— RIS 5k 2 46 58
H BERAPRGL S A0 = LR B e AR
KRR EREIZ A R E . AT, BT M-
IR A AR AR T G Aar 0o LA BB R R A
EH T RINVEN A O D) BRI I SN, B
WIEAE 3207 O N o S 0 3R B IE ) 1 [
JE) T o 4 o T P S — USRS T 1 6 A - HL S
Ji A R 2 2R M AORE S L 45 7 i AR

TANEHE AR A O SRR D e Yk 1 5 V2
FE NPT E M A% (Simpson) AN FR - B 7 1%
S i 7%, XCFI Simpson 77 VA ERR B F
BN T7 B T o 4 DU fias R0 fias U7 T = e



O = PR SRS W T AR T B AR AR . 2R
Koy (=) B T AT DA AR s b1 B A
KIEVERTET — BB I LA AR A2 Y
JEE DI THT A5 DR D 4 34 PR T 8 55 i Al L Sk UL
AR 7K B T AR A B0 3 AR TSR . A
Ji e SRR B L B A ABAESY, 5
T 2 5 BE I ) 3 FEE A CAIE S A I ) £k
SEHER AT O WLEh REAN A 25 1O T ik . RUAE
ISR P A A B TR,
A RETE T 3 AU A Th RE AN 4 B Ath 5B
[ A A 0 1 B g 5510,

AOERPNRGETIRE T HEIRKIL
AR, A O S ARME N P R ol 3 A HE R DR
FFHIPME AL E R L. BARCARE T
A7 0 B RIA O SO T A A Y
EREBAEILE D EERIE. FOVALER
ANFRI ) JURTTEAR - 3 A 308 Y A 4 4 B4 1
IR AT % DL SRR R R (= e
LENEL AR EWHER . AR NARRE T
ST UTBAR A B, A AL =
JHEEARE T

FFIKIHRE BEA FATH & 7K ) ) 27 S f
BA OIS REmA T EZ RN LR
5K T BE A I B AE VP4l O I B0 77 27 P ldE | ke
EEMEM. ERWEELT, aVEE ke gEA
LW LT WA IR 4. L5l EEER

%3 ) e 00 35 78 28 R it b TR R 5 (280 6) B0,

FAtVE i &7 7k Dh RE A I TR ks R, B =
[A] o A0 = 00 B ) 2SR B AP AR, I I
e Fk, 552 &7 sk INYE] , Tei 45 H I £ BF 78 o

[59.60]
LR 3 /750 &=

05 AT i A A U R D AL 90 1 1% 2 B Y
N LR P sl R B A AR . B>, R
103k 2 W B A (1 R, DR RE 6 I
A I AT K I ) s B RE . 3R 6 B
BT AR AT RBZE BN
AR . W SRAT MPEAE B IE SR A7 A, B 1%
B e T M0 U LT PR AR 2 O o TR
WL A B IX KT R 4 ) ML
SR A 0 AR R s, 0 20
AARMERM . XA LA, WRA B AR
A B AR AR TR P N 75 2 A 0 LR

*

R 6 2 HEH
) UFRE

=R E SRR . AVEESE, R R, &
REFERITIE], SPIIBARE, SRR

FERHIE  EERE, PR, R A

i 2 ik VB RRIE, “FIIRRE, AR,
T B R ) AR 40

Wik =2 VEAEEREE, STl Ry 3o i a) F1s

TR E U . ADEENE, Wk, 55
REFIKISLB], LSRR

KERHIE G, “FIPRELS 8L [ F

F Bk VR , PP IABE FE,  FEE  [) A
S [ Ik Y- B ]

Eahk 5 VAR REE , SRR T, TR I R R

*— A SRR T7 SRNGZE S AT R A
EU LNEENER SARFRREE IR
WEEHUEENZER

g BV A AT S . X e Rk
RN, A5 O = s K E 7y, IF A
ORI LA TUAE 55 PR 24 I s ) 56 2R eI B 2

HoAt B 5REA KRR

L B RS A T R A R R R N .
tedn, LK (Marfan) SE&HERIR N, NIZIE
ZAKFI & Bk . B = BRI A
T TP B 0 /NI I T R A P X g
N —35r . [FIRE, ¢T3 sh Bk 5% A 4
e SN Gl i S eI/ N & 1 e v 7 e | R
FEE ). SRTT, I ) R v A AR S
TARYEE VSR .

wmE

R A LA N ARSI EEE, LR,
PR IR Aok = A A A B AN B2 8 N2 FH /)L
A O Bl AT R HOME S . T AN U iR A%
i O B R IR ). NAZE RS
EUN R B, ANROZIERIR . R T FI1% T
N LB DA R T D NAZEAE R A .
BIEIEEARRRG TR, TEA MRS
FRACA U o R AL AR 20 7T BUA 5 Ao [
s, (HNZBFE LR E R

1) SERIUEE, 2) Lo ML S5 W &, A
3) Z Wik LA EBORE. N A% 25 PR



R 7L L E) ER S A R
N BERE
42
A= H 3
TR =
K H
T L A
iz Rk
B
/N L Lo B A A AR IR
P BN/
WG R I 53
Ay Al GIEEE
SE R TUR
2B B Eh 115%) AL
L5 E Y

RIUANA R BT BANE A B o

O I A5 R 25 4 1A A5 BT LA 1T By
% (segmental approach) K &1k . Bk 7 & 4%
T LAAL, A5 5 AR R R /INRE 56 1) s U i
(1) 1E 5 o B (B - Z-9F 53 1E.(Z-Score)) & A 7 (1)
BV RIS, kAW, FE
TEBOL I 2 (5 8. B 290K o BN W E
B WA vkl MR i, et
TR AN,  BL B SE R 1E BT 0% NG Ak
ERE BN, BRGNS

S5 4R BT AT T R 5 e 21 A 2 Bl 7 11
2 W P P R Bl IR - RS A S
AN, O ER [ R A AR i N R i
e

B — > Pl R R % — bR HE AL Y
/N Uik N ey o B A T R LA LT
ety (AT ARt sk 1T B o S8 E I AR N
SANLZIR ) B4R 5, JF BLAE A i () A48 T
FBE o NIRRT 4R, JF AT DU TR
J& UL

A&

sl B AL BB T, B2 B 41
R, AIERAMBNAR, Eh M-BT
A 5 28 PRI N LRSI B = 24 B 7 0 30 I TR
A AN I AN A A B0 R Ik
ARIRAF e BT VE AR AN L 75 03l B

P ORI TR O BEE R . JCE AR RIS,
BT R A DN EBL, 24N LS
B E P A e i R T
SEHE T IR

ik

NLE F LN E R MR AR A, B
55 N B BRI 7 L Bl B R . 7 AR
HEAC T i, R BR K 132 AE RO ORG24 1 A6
BAAERE . XA SCIEBEIE 1 AN Ll 7 A 2 B 1
fRAE, VRIR 7 e MR A AL Wy, I B
SE T HRAE, AR ARG XA AT (AR

e £ PN

1. Henry WL, DeMariafA, Gramiak R, et al. Report of
the  American * Society of Echocardiography
committee ongnomenclature and standards in two-
dimensional echocardiography. Circulation
1980;62:212-5.

2.4 Rychik J, Ayres N, Cunco B, et al. American Society
of Echocardiography guidelines and standards for
pérformance of the fetal echocardiogram. J Am Soc
Echocardiogr 2004;17: 803-10.

3. Ayres N, Miller-Hance W, Fyfe DA, et al. Indications
and guidelines for performance of transesophageal
echocardiography in the patient with acquired or
congenital heart disease. J Am Soc Echocardiogr
2005;18:91-8.

4. Shanewise J, Cheung A, Aronson S, et al. ASE/SCA
guidelines for performing a comprehensive intrao-
perative multiplane transesophageal echocardio-
graphy examination: recommendations of the
American Society of Echocardiography council for
intraoperative echocardiography and the Society of
Cardiovascular Anesthesiologists task force for
certification in  perioperative  transesophageal
echocardiography. J Am Soc Echocardiogr
1999;12:884-900.

5. Armstrong W, Pellikka P, Ryan T, Crouse L, Zoghbi
WA. Stress echocardiography: recommendations for
performance and interpretation of stress echocardio-
graphy. J AmSoc Echocardiogr 1998;11:97-104.

6. Douglas P, Foster E, Gorcsan J 111, et al. ACC/AHA
clinical competence statement on echocardiography. J
Am Coll Cardiol 2003;41:687-708.

7.  Meyer R, Hagler D, Huhta J, et al. Guidelines for
physician training in fetal echocardiography:
recommendations of the Society of Pediatric
Echocardiography committee on physician training. J
Am Soc Echocardiogr 1990;3:1-3.

8. Meyer R, Hagler D, Huhta J, Smallhorn J, Snider R,
Williams R. Guidelines for physician training in
pediatric echocardiography: recommendations of the
Society of Pediatric Echocardiography committee



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

On physician training. Am J Cardiol 1987;60:164-5.
Fouron J, Robertson M, Sandor G. Standards for
training in pediatric echocardiography: Canadian
Cardiovascular Society. Can J Cardiol 1998;14:899-
901.

Waggoner A, Ehler D, Adams D, et al. Guidelines for
the cardiac sonographer in the performance of
contrast echocardiography: recommendations of the
American Society of Echocardiography council on
cardiac sonography. J Am Soc Echocardiogr
2001;14:417-20.

Thys DM, Abel M, Bollen BA, et al. Practice
guidelines  for  perioperative  transesophageal
echocardiography: a report by the American Society
of  Anesthesiologists and the Society of
Cardiovascular Anesthesiologists task force on
transesophageal echocardiography. Anesthesiology
1996;84:986-1006.

Stewart W, Douglas P, Sagar K, et al
Echocardiography in emergency medicine: a policy
statement by the American  Society of
Echocardiography and the American College of
Cardiology. J Am Soc Echocardiogr 1999;12:82-4.
ICAEL online: how to apply the standards for
echocardiography laboratories. From the intersocietal
commission for the accreditation of echocardiography
laboratories. Columbia, MD: 2002. Available from:
URL :http://www.intersocietal. org/icael/apply/
standards.htm. Accessed April 2002.

Cheitlin MD, Alpert JS, Armstrong WF, et (al.
ACC/AHA guidelines for the clinical application of
echocardiography: a report of the American College
of Cardiology/American Heart Association task force
on practice guidelines (committee “on_clinical
application of echocardiography).  Circulation
1997;95:1687-744.

Gutgesell HP, Rembold CM. Growth of the human
heart relative to body surface area. Am d Cardiol
1990;65:662-8.

Geva T, Ayres NA, Pac FA, Pignatelli R. Quantitative
morphometric analysis<ofdprogressive infundibular
obstruction in tetralogy “of Fallot: a prospective
longitudinal echocardiographic study. Circulation
1995;92:886-92.

McElhinney DB, Yang SG, Hogarty AN, et al.
Recurrent arch obstruction after repair of isolated
coarctation of the aorta in neonates and young infants:
is lowweight a risk factor? J Thorac Cardiovasc Surg
2001;122:883-90.

Shluysmans T, Colan SD. Theoretical and empirical
derivation of cardiovascular allometric relationships
in children. J Appl Physiol 2005;99:445-57.

Falkner B, Daniels SR. Summary of the fourth report
on the diagnosis, evaluation and treatment of high
blood pressure in children and adolescent.
Hypertension 2004;44:387-8.

American Academy of Pediatrics: Committee on
Drugs Guidelines for monitoring and management of
pediatric patients during and after sedation for
diagnosis and therapeutic procedures. Pediatrics
1992;89:1110-5.

21.

22.

23.

24.

25,

26.

27.

28.

29.

30.

3L

32.

33.

American Academy of Pediatrics: Committee on
Drugs. Guidelines for monitoring and management of
pediatric patients during and after sedation for
diagnosis and therapeutic procedures: addendum.
Pediatrics 2002;110:836-8.

Mertens L, Helbing W, Sieverding L, Daniela O, on
behalf of the Working Group on Cardiac Imaging of
the Association for European Paediatric Cardiology.
Standards for training in paediatric echocardiography.
Cardiol Young 2005;15:441-2.

Cheitlin MD, Armstrong WF, Aurigegmma GP, et al.
ACC/AHA/ASE 2003 guideline update for the
clinical application of echatardiographys summary
article; a report of theJACC/AHA task force on
practice guidelines (ACC/AHAJASE committee to
update the 1997 guidelines farthe clinical application
of echocardiography). 4 Am _Soc Echocardiogr
2003;16:1091-110.

Quinones AMA, Douglas »\PS, Foster E, et al.
ACC/AHA. clinical | \competence statement on
echocardiography: a report of the ACC/AHA/ACP-
ASIM task force, ondelinical competence. J Am Soc
Echocardiogr 2003;16:379-402.

Sandefs SP, #4Colan SD, Cordes TM, et al.
ACC/AHA/AAP recommendations for training in
pediatrichcardiology Task force 2: pediatric training
guidelines for noninvasive cardiac imaging endorsed
by the American Society of Echocardiology and the
Society of Pediatric Echocardiography. J Am Coll
Cardiol 2005;46:1384-8.

Bierig SM, Ehler D, Knoll ML, Waggoner AD. ASE
minimum standards for the cardiac sonographer: a
position paper. J Am Soc Echocardiogr 2006;19:471-
4.

Thomas JD, Adams DB, DeVries S, et al. Guidelines
and recommendations for digital echocardiography. J
Am Soc Echocardiogr 2005;18:287-97.

Frommelt PC, Whitstone EN, Frommelt MA.
Experience with a DICOM-compatible digital
pediatric  echocardiography laboratory.  Pediatr
Cardiol 2002;23:53-7.

Mathewson JW, Dyar D, Jones FD, Sklansky MS,
Perry JC, Michelfelder EC, et al. Conversion to
digital technology improves efficiency in the pediatric
echocardiography laboratory. J Am Soc Echocardiogr
2002;15:1515-22.

Van Praagh R. Diagnosis of complex congenital heart
disease:  morphologic-anatomic  method  and
terminology. Cardiovas Intervent Radiol 1984;7:115-
20.

Anderson RH, Becker AE, Freedom RM, et al
Sequential segmental analysis of congenital heart
disease. Pediatr Cardiol 1984;5:281-7.

Henry WL, DeMaria A, Gramiak R, et al. Report of
the American Society of Echocardiography
committee on nomenclature and standards in two-
dimensional echocardiography. Circulation
1980;62:212-7.

Bierman FZ, Williams RG. Subxiphoid two-
dimensional imaging of the interatrial septum in


http://www.intersocietal/

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

infants and neonates with congenital heart disease.
Circulation 1979;60:80-90.

Lange LW, Sahn DJ, Allen HD, Goldberg SJ.
Subxiphoid cross-sectional echocardiography in
infants and children with congenital heart disease.
Circulation 1979;59:513-24.

Silverman NH, Schiller NB. Apex echocardiography:
a twodimensional technique for evaluation of
congenital heart disease. Circulation 1978;57:502-11.
Tanaka M, Neyazaki T, Kosaka S, et al. Ultrasonic
evaluation of anatomical abnormalities of heart in
congenital and acquired heart diseases. Br Heart J
1971,33:686-98.

Tajik AJ, Seward JB, Hagler DJ, Mair DD, Lie JT.
Twodimensional real-time ultrasonic imaging of the
heart and great vessels: technique, image orientation,
structure identification and validation. Mayo Clin
Proc 1978;53:271-303.

Allen HD, Goldberg SJ, Sahn DJ, Ovitt TW,
Goldberg BB. Suprasternal notch echocardiography:
assessment of its clinical utility in pediatric
cardiology. Circulation 1977;55:605-12.

Sahn DJ, Allen HD, McDonald G, Goldberg SJ. Real-
time cross-sectional echocardiographic diagnosis of
coarctation of the aorta: a prospective study of
echocardiographic-angiographic correlations.
Circulation 1977;56:762-9.

Snider AR, Silverman NH. Suprasternal notch
echocardiography: a two-dimensional technique for
evaluating congenital heart disease. Circulation
1981;63:165-73.

McDonald RW, Rice MJ, Reller MD, Mafeella CP,
Sahn DJ. Echocardiographic imaging teehniques/with
subcostal and right parasternal longitudinal views in
detecting sinus venosus atrial septal defects, J Am
Soc Echocardiogr 1996;9:195-8¢

Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn
PA, Kraft CD, Levine RAgetal; American Society of
Echocardiography. Reecommendationsyfor evaluation
of the severity of native valvular regurgitation with
two-dimensional @nd Doppler echocardiography. J
Am Soc Echocardiogr,2003;16:777-802.

Lang RM, Bierig “M, Devereux RB, et al.
Recommendations for | chamber quantification: a
reportemmfrom o, the 4 American  Society  of
Echocardiography’s®® guidelines and  standards
committee and the chamber quantification writing
group.J Am Sac¢ Echocardiogr 2005;18:1440-63.
Akiba oI, «Yoshikawa M, Otaki S, et al.
Echocardiographic measurements of left ventricle in
normal infants and children. Tohoku J Exp Med
1986;149:31-7.

Daubeney PEF, Blackstone EH, Weintraub RG, et al.
Relationship of the dimension of cardiac structures to
body size: an echocardiographic study in normal
infants and children. Cardiol Young 1999;9:402-10.
King DH, Smith EO, Huhta JC, Gutgesell HP. Mitral
and tricuspid valve annular diameter in normal
children determined by two-dimensional
echocardiography. Am J Cardiol 1985;55:787-9.

47.

48.

49,

50.

51

52,

53.

54.

55.

56.

57.

58.

59.

Nidorf SM, Picard MH, Triulzi MO, et al. New
perspectives in the assessment of cardiac chamber
dimensions during development and adulthood. J Am
Coll Cardiol 1992;19:983-8.

Snider AR, Enderlein MA, Teitel DF, Juster RP.
Two-dimensional echocardiographic determination of
aortic and pulmonary artery sizes from infancy to

adulthood in normal subjects. Am J Cardiol
1984;53:218-24.
Sahn DJ, DeMaria A, Kisslo J, Weyman A.

Recommendations regarding quantitation in M-mode
echocardiography:  results of a survey of
echocardiographic measyrements. Circulation
1978;58:1072-83.

Methods for obtainingdquantitative,information from
the echocardiographic examination.In: Snider AR,
Serwer GA, Ritter SB;, editors. Eghocardiography in
pediatric heartqdisease. 2nd ed. St Louis: Moshy;
1997. p. 133:234.

Colan SB, Borow KM, Neumann A. Left ventricular
endsystolic wall stress-velocity of fiber shortening
relation: a loadindependent index of myocardial
contractility. J Am Coll Cardiol 1984;4:715-24.
NasirsYF, Vletter WB, Boersma E, et al. The apical
long-axis rather than the two-chamber view should be
dsed in‘combination with the four-chamber view for
accurate assessment of left ventricular volumes and
funetion. Eur Heart J 1997;18:1175-85.

Malm S, Sagberg E, Larsson H, Skjaerpe T. Choosing
apical long-axis instead of two-chamber view gives
more accurate biplane echocardiographic
measurements of left ventricular ejection fraction: a
comparison with magnetic resonance imaging. J Am
Soc Echocardiogr 2005;18:1044-50.

Silverman NH, Schillr NB. Cross sectional
echocardiographic assessment of cardiac chamber
size and ejection fraction in children. Ultrasound Med
Biol 1984;10:757-69.

Colan SD, Sanders SP, Ingelfinger JR, Harmon W.
Left ventricular mechanics and contractile state in
children and young adults with end-stage renal
disease: effect of dialysis and renal transplantation. J
Am Coll Cardiol 1987;10:1085-94.

Borow KM, Colan SD, Neumann A. Altered left
ventricular mechanics in patients with valvular aortic
stenosis and coarctation of the aorta: effects on
systolic performance and late outcome. Circulation
1985;72:515-22.

Lipshultz SE, Colan SD, Gelber RD, Perez-Atayde
AR, Sallan SE, Sanders SP. Late cardiac effects of
doxorubicin therapy for acute lymphoblastic leukemia
in childhood. N Engl J Med 1991;324:808-15.
Appleton CP, Jensen JL, Hatle LK, Oh JK. Doppler
evaluation of left and right ventricular diastolic
function: a technical guide for obtaining optimal flow
velocity recordings. J AmSoc Echocardiogr
1997;10:271-92.

Khouri SJ, Maly GT, Suh DD, Walsh TE. A practical
approach to the echocardiographic evaluation of
diastolic function. J Am Soc Echocardiogr
2004;17:290-7.



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Zhang H, Otsuji Y, Matsukida K, et al. Noninvasive
differentiation of normal from pseudonormal/
restrictive mitral flow using Tei index combining
systolic and diastolic function. Circ J 2002;66:831-6.
Fisher SD, Easley KA, Orav EJ, Colan SD, Kaplan S,
Starc TJ, et al. Mild dilated cardiomyopathy and
increased left ventricular mass predict mortality: the
prospective P2C2 HIV multicenter study. Am Heart J
2005;150:439-47.

Daubeney PE, Blackstone EH, Weintraub RG, Slavik
Z, Scanlon J, Webber SA. Relationship of the
dimension of cardiac structures to body size: an
echocardiographic study in normal infants and
children. Cardiol Young 1999;9:402-10.

Kolias TJ, Aaronson KD, Armstrong WF. Doppler-
derived dP/dt and_dP/dt predict survival in congestive
heart failure. J Am Coll Cardiol 2000;36:1594-9.
Michelfelder EC, Vermilion RP, Ludomirsky A,
Beekman RH, Lloyd TR. Comparison of
simultaneous Doppler- and catheter-derived right
ventricular dP/dt in hypoplastic left heart syndrome.
Am J Cardiol 1996;77:212-4.

Bruch C, Gotzmann M, Stypmann J, et al
Electrocardiography and Doppler echocardiography
for risk stratification in patients with chronic heart
failure: incremental prognostic value of QRS duration
and a restrictive mitral filling pattern. J Am Coll
Cardiol 2005;45:1072-5.

Schwammenthal E, Popescu BA, Popescu AC, et al.
Association of left ventricular filling parameters
assessed by pulsed wave Doppler and color M-mode
Doppler echocardiography with left afentricular
pathology, pulmonary congestion, and left ventricular
end-diastolic pressure. Am J Cardiol 2004;94:488-91.
Dokainish H, Zoghbi WA, Lakkis NM, et al.
Incremental predictive power ©f B-type natriuretic
peptide and tissue Doppler echocardiography in the
prognosis of patients withgeongestive heartfailure. J
Am Coll Cardiol 2005;45:1223-6.

Gomez CA, Ludomirsky A, Ensing GJ,"Rocchini AP.
Effect of acute ghangesyin foad on left ventricular
diastolic function Journal ofithe American Society of
Echocardiography Volume 19 Number 12 Lai et al
1429 during device closure of atrial septal defects.
Am J.Cardiol 2005;95:686-8.

McMahon CJ, “Nagueh SF, Eapen RS, et al
Echocardiographic predictors of adverse clinical
events-in children with dilated cardiomyopathy: a
prospective elinical study. Heart 2004;90:908-15.
McMahon CJ, Nagueh SF, Pignatelli RH, et al.
Characterization of left ventricular diastolic function
by tissue Doppler imaging and clinical status in
children  with  hypertrophic  cardiomyopathy.
Circulation 2004;109:1756-62.

Dini FL, Michelassi C, Micheli G, Rovai D.
Prognostic value of pulmonary venous flow Doppler
signal in left ventricular dysfunction: contribution of
the difference in duration of pulmonary venous and
mitral flow at atrial contraction. J Am Coll Cardiol
2000;36:1295-302.

72.

73.

74.

75.

76.

77,

78¢

79.

80.

81.

82.

83.

Troughton RW, Prior DL, Pereira JJ, et al. Plasma B-
type natriuretic peptide levels in systolic heart failure:
importance of left ventricular diastolic function and
right ventricular systolic function. J Am Coll Cardiol
2004;43:416-22.

Wang M, Yip GW, Wang AY, et al. Peak early
diastolic mitral annulus velocity by tissue Doppler
imaging adds independent and incremental prognostic
value. J Am Coll Cardiol 2003;41:820-6.

Harada K, Tamura M, Toyono M, Yasuoka K.
Comparison of the right ventricular Tei index by
tissue Doppler imaging to that obtained by pulsed
Doppler in children without heart disease. Am J
Cardiol 2002;90:566-9.

Nishimura R, Tajik A¢Evaluatiomof diastolic filling
of left ventricle in health®>and “disease: Doppler
echocardiography s the €linician’s Rosetta stone. J
Am Coll Cardiel1997;30:8-18.

Larrazet E¢ Bouabdallah“K¢ Le Bret E, Vouhe P,
Veyrat @, Laborde F.\ Tissue Doppler echocardio-
graphic and color Mmode estimation of left atrial
pressure in “infants. Pediatr Crit Care Med
2005;6:448-53.

Mertens L. ANoninvasive assessment of filling
pressures infthe pediatric intensive care unit: is it
possible?Pediatr Crit Care Med 2005;6:496-7.
Gutierrez-Chico JL, Zamorano JL, Perez de Isla L, et
al. «Comparison of left ventricular volumes and
gjection fractions measured by three-dimensional
echocardiography ~ versus by  two-dimensional
echocardiography and cardiac magnetic resonance in
patients with various cardiomyopathies. Am J Cardiol
2005;95:809-13.

Bu L, Munns S, Zhang H, et al. Rapid full volume
data acquisition by real-time 3-dimensional
echocardiography for assessment of left ventricular
indexes in children: a validation study compared with
magnetic resonance imaging. J Am Soc Echocardiogr
2005;18:299-305.

Jenkins C, Bricknell K, Hanekom L, Marwick TH.
Reproducibility and accuracy of echocardiographic
measurements of left ventricular parameters using
real-time three-dimensional echocardiography. J Am
Coll Cardiol 2004;44:878-86.

Zeidan Z, Erbel R, Barkhausen J, Hunold P, Bartel T,
Buck T. Analysis of global systolic and diastolic left
ventricular performance using volume-time curves by
real-time three-dimensional echocardiography. J Am
Soc Echocardiogr 2003;16:29-37.

Kuhl HP, Schreckenberg M, Rulands D, et al. High-
resolution transthoracic real-time three-dimensional
echocardiography: quantitation of cardiac volumes
and function using semiautomatic border detection
and comparison with cardiac magnetic resonance
imaging. J Am Coll Cardiol 2004;43: 2083-90.

Fei HW, Wang XF, Xie MX, et al. Validation of real-
time  three-dimensional  echocardiography  for
quantifying left and right ventricular volumes: an
experimental study. Chin Med J (Engl) 2004;117:695-
9.



84.

85.

86.

87.

88.

89.

90.

9L

92.

93.

Sheehan FH, Bolson JA, McDonald JA. Applications
of threedimensional echocardiography beyond the left
ventricle: other chambers and structural detail.
Comput Cardiol 2000;27:119-222.

Lange A, Palka P, Donnelly J, Burstow D.
Quantification of mitral regurgitation orifice area by
3-dimensional echocardiography: comparison with
effective regurgitant orifice area by PISA method and
proximal regurgitant jet diameter. Int J Cardiol
2002;86:87-98.

Heusch A, Rubo J, Krogmann ON, Bourgeois M.
Volumetric analysis of the right ventricle in children
with congenital heart defects: comparison of biplane
angiography and  transthoracic ~ 3-dimensional
echocardiography. Cardiol Young 1999;9:577-84.
Hubka M, Mantei K, Bolson E, Coady K, Sheehan F.
Measurement of right ventricular mass and volume by
threedimensional echocardiography by freehand
scanning. Comput Cardiol 2000;27:703-6.

Sitges M, Jones M, Shiota T, et al. Real-time three-
dimensional color Doppler evaluation of the flow
convergence zone for quantification of mitral
regurgitation: validation experimental animal study
and initial clinical experience. J Am Soc
Echocardiogr 2003;16:38-45.

Pemberton J, Li X, Karamlou T, et al. The use of live
threedimensional Doppler echocardiography in the
measurement of cardiac output: an in vivo animal
study. J Am Coll Cardiol 2005;45:433-8.

Li X, Ashraf M, Thiele K, et al. A novel method ffor
the assessment of the accuracy of computing_laminar
flow stroke volumes using a real-time 3D ailtrasound
system: in vitro studies. Eur J Echocardiogr
2005;6:396-404.

Scholten C, Rosenhek R, Binder &, Zehetgruber M,
Maurer G, Baumgartner H. Hand-heldeminiaturized
cardiac ultrasound instrumentsfor rapid and effective
bedside diagnosis and patient,screening. J4val Clin
Pract 2005;11:67-72.

Gorcsan J. Utility ©f. hand<carried ultrasound for
consultative cardiology- Echocardiography
2003;20:463-9.

Xie T, Chamoun AJ)»McCulloch M, Tsiouris N,
Birnbaum Y, »Ahmad M. Rapid screening of cardiac
patientsmwith “@yminiaturized hand-held ultrasound
imager-comparisonsEwith physical examination and
conventional™ two-dimensional echocardiography.
Clin"Cardiol 2004,27:241-5.

38 75 A0 50 5 P B

ARGy ASE BIE KIS HCHR . AR & HETE

WA, TR S e — e, AT e 4k
I L TR o AR B S B M 1 AR &
KM, A RARER IR UE s . ASE JFRER
BB R GRAEAS ST A 2 R e BEPE AR R, B30t
AR, BONAEATR IR R & A PR PRIE . XK
A D7 AR AN A Yt BRI 4T3, ASE
SR, VR NBAERT S8 =07, ToiRfAm R, #EA

ARIAEM TR RATAE AR PGS, BEAR

ASE AR AERIBIT L, WAE ASE SR AD A

Z ARSI BR A — IR AR





