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[ Abstract] Objective To investigate the value of tissue Doppler imaging ( TDI) in assessing the ventricular
function in children with pulmonary arterial hypertension secondary to congenital heart diseases . Methods  From
Aug 2010 to Oct 2011 ,twenty children with pulmonary arterial hypertension secondary to congenital heart diseases |,
twenty children with congenital heart diseases not combined with pulmonary arterial hypertension and twenty -four
healthy children underwent tissue Doppler echocardiographic evaluation of both left and right ventricular function . The
peak systolic velocity ( Sm ), peak early diastolic velocity ( Em), peak late diastolic velocity ( Am ), isovolumic
contraction time (ICT) ,isovolumic relaxation time ( IRT) and ejection time ( ET) of the anterior tricuspid annulus and
posterior mitral annulus were acquired from apical four -chamber view respectively . Tei index of left ventricle (LV ) and
right ventricle (RV ) were measured. Results Compared with control groups , LV, RV Em and LV ET were lower ,
while LV,RV Am,ICT,IRT and Tei index were higher in children with pulmonary arterial hypertension secondary to
congenital heart diseases. There was a significant positive correlation between RV IRT and systolic pulmonary arterial
pressure (sPAP). Conclusions Both systolic and diastolic function of left ventricle and mainly diastolic function of
right ventricle were impaired in children with pulmonary arterial hypertension secondary to congenital heart diseases .
RV IRT can be used as an alternative non -invasive method to assess sPAP.

[Key words] Heart defects,congenital; Hypertension ,pulmonary;  Echocardiography , Doppler; — Child ;

Ventricular function

JLERB Sk B RN 2 N e m A iR Bse Rk HROIER , SR ISR Mz B LA A OB T REm T
TR TR 7 5T AR BUE SF B AR

DO 10. 3877/cma. . issn. 1674-0785.2012. 07. 004 W EEE NI PRI S, U F 9 I & e 22 o 3 Jili 3y ok
E&WA: MR B (2009]1-C051) A I LT RE R A L, PR HLO E IR B I

P AL P R N LN N y K 2k N L .
VEH i, 510080 r‘JH,EPUJj(%MJEFE I Bt L,HEJL;H(MJJ le\]9[‘*42%%‘{6‘3?@15%{%3?&&%@@%XJFMRTEo ﬂgjﬂ?g

B B TS R CBERUE) L o
HIREH . EE, Email : huishenwang@ hotmail. com éﬂgﬂg%ﬁ&{%( tissue doppler imaging , TDI) %—Iﬁﬁ



. 1692- rh A I PR BE I 4 55 (FRL T RR) 2012 4E 4 %5 6 42457 ] Chin J Clinicians ( Electronic Edition) , April 1,2012 ,Vol. 6,No.7

EIFNEEEIE SHTEOR AR O DB AR SE A A6 A
Jrid N H )z, AT i 421 230 B AR B
AR PR SE KA U FFE Al 30 ke 1 A8 L5 S KAk O
TRICH SRR = s UL ROE W LB 22 A D2 T BE, R
BRI L e KA I I Il 3 Dk e s S8 e
DEINRERIINE,

X&RE5TTIE

— M54

YEH 2010 4E 8 H & 2011 4F 10 A ERFHIGAE
20 5 RAE O IS I il 0 ik 55 R UL ( B Tl B dkedii 6
i) = PR 8 1 Sk T AR 4 ] L2055 =5
O 1 A E R 1 6]) FT gl 5 i O Bl
S il Sl K R 12 A AR BRI o R 2 25
2009 4FLEHEHE B ER DR S TR I sh bkl e R K T
30 mm Hg, A5G HIHERR il 2h ke 7 s A7 0 2 0
TERERH , For 6 7 R 2 B Bl Kk = R (30 ~49 mm Hg) ,
3 S b B Bl bk R 1 (50 ~ 69 mm Hg) , 11 52 5
ik I (=70 mm Hg) . [R5 R) BB 64 20
PSR MR IO Bk s e UL (P laIBs s 5 61 %
(IR 8 4 Shibk 48 A 6 i bR sk 1 1) K&
24 Bl SRR flRRE ) LEE 43 70 R

= MEREHE

KH GE VIVID 7 % {0 2 5 il AR AN, 8 kA5 %
2.8 ~4.0 MHz, W45 90 ~ 120 fps, BFFEXT 4 T 2R
BF(REER L LR RN KA, WU MY 25 42
MMz, Rl s FL

HRER L 2h R A R AR 220 B N AR 220 2 &F
TEARIANGE A0 KR KRB A O S &R AN
BBk O Zm ST o4k, X T A B = I
T B L i =R S T, f i s kol e

ZRPU LY TS B TDI A, 4740 21 Z2 38 i A
GRS, IR AR BT 22 A4 0 = M EE — R R
= IR 2 Ak, FRATAH IR 1932 Bl ol B At 33 1]
5, 05 e Ai S PRI HE (Sm) (&SRB LR E ik
AR (Em) (AT oK BEID A PO (Am) | SEAIR
AiMBIH(ICT) FEZEEF KA (IRT) (S LR E] (ET) AR

P/ Tei #8540 = (ICT + IRT)/ET HHEALE A0E
Tei 6%, WK 1,2,

IR R bR S 3 0 Bl JE I, BCE
(B, SRJG 3BT S RAE U I I ili 3 ik v e 4 AR LA o
E I B 2505 Il B KR e A G

= Bt

KHH SPSS 13. 0 GEit#: i OB AL + dnifE
25 (% £s) Fon, I 2555 VR T AL %8008] B AR F A ST
FEAS ¢ K56, Z2 A REA 5 800 ] FL A R FH R R 380 22 4%
Mr, J7 2555 B AL TRI A B0 e AR FH A ST AR AS R ARG 46
ZAFEA R ] Y LA R 7R, A G 3 Aok
Pearson FHI/HT, P <0. 05 HEREAGIH2FE XL,

s R

1. BFGEATGBEACTE R, IE 5 X R4 24 i L3, 5
12 6], 412 ) 4RI 1 ~ 14 2 P34 (6. 14 £3.47) %,
JE R0 e To i st ik =i R4 20 8L, BB 10 1, %
10 (5 4E 88 1 ~10 2 F349(7.21 £3.79) %, Se kMO
s It Bl bk e R 4H 20 L, 5B 9 1], 42 11 ), 4704
1 ~12 % FH(7.28 £5.65) %, A EMES] AFIE LT
BTG EER

2. =ALEMH B L o R A S (£ 1)
5T 6 BR A L B e R e JUE98 G s 30 fok 25 s 4
JLHRER , e KM ORI il 3 ik s e 4 8 LA 0 3 A
D Mk NAESH B, 2R AR EEL(P<
0.05) , 1Ml =241 JLFE A2 0 %8 A9 5 100 73 035 7 1E 5 i [
MR ZEREA G E X,

3. “HLHANZEMSENIRS K 2,3, 5
TE X} B ) L3 R S R A 0 JUE 9 TG il o Jok e R 4 BB L
b, S RO N i sl ik s R4 8L AE A0 % Em
FAetsaE BT FEAE, M 42470 % Am ICT IRT, Tei 5%
SHEIE, EREA R EEE (P <0.05),

4. FeRMO N IT IR B ik 4L 8 LA O 3=
2B NSRS I S KR R AR G 34T - 47 0 IRT
S5t st o 46 AR M R4 (r =0.78,P <0.01) , Tfif
A% Sm Em Am ICT ET 5iligh Ikl & A W i
FHEME, P 14 >0.05,

F1 AULEFW RO EI SR (2 +5)

w3 o i b B HLE O EOE Jili 8y ik flish ikl A0 = G
K& (mm)  FE(mm)  HE(mm)  HE(mm)  HNE(mm)  HE(mm)  FE(mm Hg) 5%(%)
E % IR 24 26 6 29 +6 17 £5 23 +6 36 +7 17 =4 <30 69 =6
Fe R AL TN B ks R4 20 307 31«8 21 +6 26 +5 46 +21° 20 =4 <30 68 +6
S RO NER T I 3 bk s 2 20 35 15" 36 £14™ 29 =12 29 £9° 38 +8 27 £10™ 74 +36™ 719

E 5 IE W R IR AL H A, P <0. 05 5 5 S5 KAk O IERS Ta i3 bk i R 41 L #, PP < 0. 05



rh A I PR % i 5 ( FL

Chin J Clinicians ( Electronic Edition ) , April 1,2012,Vol.6,No.7 .+ 1693-

F2 “HIILEAOCEANZEPSEUILK (v +5)

2151 FI%C Sm(em/s) Em(cm/s) Am(em/s) Em/Am ICT(ms) IRT(ms)  ET(ms) Tei 8%
TE Xt BB 41 24 9.3x£2.1 17.0 £3.3 6.4+2.0 1.1x0.3 4710 43 +8 276 28  0.33+0.04
S RO LI E kR R 20 9.4+3.0 16.5 +4. 4 5.7+1.8 1.1£0.3  59+18" 4915 28840  0.39 £0.10"
S R CHERIIFIE kR B4 20 10.0 3.1 13.0+4.5"  7.5+2.5> 1.2x0.5  58=%21"  57=x22" 25741 0.45%0.11"
TE 5% 0 R L3, " P < 0. 05 5 5 56 KO I TG I 30 ik e R 4 L e, P P < 0. 05
x®3 “HULEALALEHNAZEHMSEE (2 £5)
2151 % Sm(em/s)  Em(em/s)  Am(em/s) Em/Am ICT(ms) IRT(ms) ET(ms) Tei 8%
1t IR 4 24 12.5%2.0 15.5%3.6  9.1x3.1 1.1£0.4 47 £11 37 £11 263 £23  0.32%0.05
RO TS Bk 4 20 11.9+2.8  13.1+3.2  9.8+3.9 1.1+0.2 60 = 24" 38 +15 267 +35  0.38 0. 13
SRR IERE AR 4 20 11.1+3.0  12.3+£5.4° 11.9+5.0° 1.1x0.4 60 19" 64 +34™ 263 +48  0.49 +0.19"

T G IEH A BRALIEL, P <0. 055 5 e Tk U I 95 JC il 3l ik g F 401 He 48, P < 0. 05

Wit

AT TDT S o I i % BE 3 311 5 M = )
BEA— R AR ™ L Formmelt %740 TDI £ A 1
SE TGN 28 BE N 5 2 AP AZ B 1 A% T LA S L 2
ORI FETIRIIRE . Tei' 4211 Tei #8EAT 2553 F
O FEBIRIRE, Hog U0 E ICT 5 IRT Z f5 0%
ET By HAE, BN Tei $5%1 = (ICT + IRT)/ET, W5,
Tei FEHUEIEAT ORI BE B B FE R, FCAG I 1
SOUIRETEN A« SiifE” —— O SR A AR 1 0 2
BES RO LA, AT RLEFROAR S

ABFGE SR, S8 A O JIE 956 - il 20 Wik v e 4 UL
LA A Em BEAR, W2 47D E Am FHE, 5 1E X4 1R
ZH L R fe RO IR 95 TC It 3 ik s 4 BB L Eu 8, 22
SEAGH#E (P <0.05), ZHr R, A RKPE
FE BB LR B st ks S, A = 5 S far B, 23
PPN AW =2 Y| ) N SN i s/ s L i N
AT 3K 10] 35 3h 70 2 Bk /D, Ry 24 JE 08 B i 67 A7 £
UEAT O 6, ERT KR A A0 B I U 4, ol 6 5K i
WAL O E AT, SR B E R A I T E/A
FLIEREIG . BB AL O Y K A RERS ., % g
5 e G RE R 18] 32 3 Ko LS SR Eb ], 280 45
SN, R I 22020 HE B (LVER) 1% 7] 78 IR
TR (R4 U A FE FR Em  Am B8 281k, Ut
FHICE 22 0 I HEC 2 52 W, Lumens %W MRS H
WFEUESE T AN [A] R ) RS it 0 far S84 N 224 0 38 22 1]
ML BN 2k s 2 S 800 A 0 2 T BE 22 1) AH B A A B
R,

S B TP 220 U4 T RE, (I R L
AT A ) A7 A3 I R e R O e BBL, E 220 =
EF SRIE R B D IRE Rl R M AEH B8, A0
25 PRI AR 2R Bk 1) 00 S0 45 K RS9 1 43 Bk PP AG A

DEIIRE, Ty gl AR H DI, S kO B I it
sk AL, A A D E DRI E M A O E DIk
W7 B2, 3 24 2B LA 4l FH A 53 50 LA TR )
LA D EIIRE, H Tei $5 20T LU B 550 ol As
ATIGELE R o e RO IS0 O il 30 ok s TR 4L s L
KA D EWAEIRERE bR 1CT &F5K I REFE bR IRT 4E
KM%= ET 455, (1 42470 % (ICT + IRT) 5 ET
(I ELAERD Tei #8500 , 5 15 0 BRZH L3 e S KA O
SR JCAT sl ok e R AL B UL L8R, 2 R B A Giit 2 X
(P <0.05) , 7R ASBIESE v 56 KA O MG I 20 Jok s s
HEILH T O EE g m, 8 0= 0 6es2 8, [
3 0 2 (R AR, S 3028 O B IR 4R &Y Tk DI RE A

A A ARG A I 7 i 3 Ik T 2 A0 12 Bl s fik =
JERY S hrife  (H T @A QR A, I R 1 R 0 3
PRI AR = 2 e b il 2 Jok R 2 . 38 2 Ay 00 A 0 ok e 4
Fi, 5700 T 45 R B i s ok e 4 e LA R 48 B9 A1
FME™ L (AIFAR BT BELIRER I = S 0 bk
BT, IS 3-8 Al T B A 0 i 5 fok s 7 %) 3 O vk
HAJRE EEAMIGIRE L, AT 2 238 5 il
1A E RS HCS il 3h Bkl 4 Fe AR AH Se 1 B, & 30
402 Sm Em . Am ICT ET Stish ki HJc i BAH
KM AT ZE IRT 500 8h ke 4 e 52 R 48 04 1E A 56
(r=0.78,P <0.01 ), 3X— &5 5 1 E ] S5 59 0F 55 45
BRI g e B R R, Y R A I
SRS, v AT O E IRT SRR 60 ms VE K
Wy JChli s bk & B 19 F8 bn . ABFSEW B, Se R MO
s I il 3 ik v R4 LA % IRT (64 £34 ) ms 5%
TR RRZE LB [ (37 £ 11) ms | K2 4% K Pk O ik o5 TC it
Sk B4R IL (38 £15)ms | BFIER 2R A.0%F
IRT AR A A TC B . = 2 a5 il ol o fsz 9t ) L 22 il
ik T bR



.« 1694- g

IR B2 28 (T 1)2012 4 4 A% 6 %557 ¥ Chin J Clinicians ( Electronic Edition) , April 1,2012,Vol.6,No.7

zhongshan univAFF  M4S Mi11
1608111 160437  USR LIN Tis 13 i

E1 : JEE N EE
E%#&M Wé&auzjj A A 1]

AR 1Y SRy BRAEAE T o0t PG o 22
i&m“ﬁfﬁﬂ#ﬁiuﬁ%mﬁkﬁMXﬁﬁ
VR A R AT e A 2210, 76 MER P A0 2 A 75 h
AHIBE R 5 AR R BE 16 B AR AR AE LR 34
TETARAANS fi] 5, FERH L, AN 5 457 8 20, e il
JLEE IS PRIA I i fE B e REL, (3 T IR PR

SETAWIT I BT BR , Ml 3l ok s J A8 LR RE 4%
Bop mEE- S dA D DR AR L, N2k
RIS AN [ Al sl K o s 2E %0 JIL A R 52 Ml 649 22 531 LA
S AR Tt s s Jok veip P A B2 452 B Sl AL RO T 5, 30—
ABATFIWTE AR 8 T TR T I R AR
PR BT Bl K s e B B A

L BT P A A2 AR B F T B
Sl bk s e ST ) L2 S8 R JEE s - i sl Jbk o T A
Fe AT DI RE R A B IR R (EL

2 % X W

[1] GalieN, Hoeper MM, Humbert M, et al. Guidelines for the diagnosis
and treatment of pulmonary hypertension. Eur Heart J,2009,30:2493-
2537.

[2] Swaminathan S, Ferrer PL, Wolff GS, et al. Usefulness of tissue

Doppler echocardiography for evaluating ventricular function in chil-

dren without disease. Am J Cardiol ,2003,91:570-574.
[3] Formmelt PC,Ballweg JA , Whitstone BN, et al. Usefulness of Doppler

WG E BRI, FHEK,F. B EH
2012,6(7) :1691-1694.

9 RBOT I ILE AR

HMIRMIAT ANIE S N B2 TDI:

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

SRR SRS AR & R & A EARARL[I/CD]. P

AFF Mas
1snam 160705 USR LN Tis1§ -]

A=

tissue imaging analasis of tricuspid annular motion for determination of
right ventricular function in normal infants and children. Am J Cardi-
01,2002 ,89:610-613.

Tei C. New non-invasive index for combined systolic and diastolic ven-
tricular function. J Cardiol ,1995,26:135-136.

ELR, BRALF, £/ 2% ) Tei 18 KO0 4 0 Ui BE
WL 92 B2 27,2009, 14 :76-78.

Su HM, Lin TH, Voon WC, et al. Correlation of Tei index obtained

HORIT 5 3 i

from tissue Doppler echocardiography with invasive measurements of
left ventricular performance. Echocardiography,2007 ,24 .252-257.
Lumens J, Delhaas T, Kirn B, et al. Three-wall segment ( TriSeg ) model
describing mechanics and hemodynamics of ventricular interaction.
Ann Biomed Eng,2009,37.2234-2255.
Lindqvist P, Soderberg S, Gonzalez MC, et al. Echocardiography
based estimation of pulmonary vascular resistance in patients with pul-
monary hypertension: a simultaneous Doppler echocardiography and
cardiac catheterization study. Eur J Echocardiogr,2011,12:961-966.
Bréchot N, Gambotti L, Lafitte S, et al. Usefulness of right ventricular
isovolumic relaxation time in predicting systolic pulmonary artery pres-
sure. Eur J Echocardiogr,2008 ,9 :547-554.
JUBESE I T, S 2 A2 T GO 1 i 8l M e AR
FHALEDRERIEMN. o SRR, 2008,28 :52-54.
Artis NJ, Oxborough DL, Williams G , et al. Two-dimensional strain im-
aging:a new echocardiographic advance with research and clinical ap-
plications. Int J Cardiol,2008 ,123 :240-248.

(Weks H I .2011-12-15)

(ARSTHAE: k)

B REIT R E LTI,



