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Feasibility of measuring right ventricular outflow tract with
full-volume three-dimensional echocardiography
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(1. Pediatric Heart Center, Childrens Hospital of Fudan University, Shanghai 201102, China;
2. Institute of Biomedical Science, Fudan Univercity, Shanghai 200032, China)

[ Abstract] Objective To evaluate the reliability of measuring right ventricular outflow tract (RVOT) with sectional imaging ex-
tracted from full-volume three-dimensional echocardiography (FV3DE) dataset. Methods Eighteen cases of tetralogy of Fallot
(TOF) aged (3.2 £4.5) years were recruited in the study. Two-dimensional echocardiography (2DE), FV3DE and angiography
were used to measure RVOT. Measurements were fulfilled in the transverse sectional view of infundibulum, pulmonary valve annulus
(PVA), main pulmonary artery (MPA), left pulmonary artery (LPA) or right pulmonary artery (RPA) extracted from FV3DE
dataset. Results No significant difference was observed between FV3DE and 2DE in the anterior-posterior diameter of infundibu-
lum (1= -0.865, P=0.399). Interestingly, smaller anterior-posterior diameter was revealed as compared with lateral diameter by
FV3DE (t= -13.968, P =0.000), suggesting the morphology of infundibulum of TOF was not circular shape. No significant
difference was observed between FV3DE, 2DE and angiography in measuring the diameter of PVA (P >0.05). PVA measured by
FV3DE and 2DE both well correlated with angiography (r=0.899 and r =0. 839, respectively). No significant difference was ob-
served between FV3DE, 2DE and angiography in measuring LPA (P >0.05) and RPA (P >0.05). Both LPA and RPA measured
by FV3DE and 2DE were well correlated with angiography (LPA; r =0.947 and r =0. 797 ; RPA; r =0. 987 and r =0. 831, respec-
tively). The sectional area of infundibulum, PVA, MPA, LPA and RPA measured by FV3DE was (61.9 £33.0)mm’, (64.9
32.5)mm’, (65.4 £25.9)mm®, (34.9 +17.1) mm’ and (40.2 +21.0) mm’, respectively. The pulmonary diameter index
(PDI) and the pulmonary area index (PAI) derived from FV3DE were well correlated with McGoon index and Nakata index derived
from angiography (r=0.877 and r =0. 983, respectively). Conclusion Sectional imaging extracted from FV3DE dataset provides
a new methodology, which is more reliable and accurate in measuring RVOT as compared with 2DE. The indices reflecting pulmona-
ry arterial development such as PDI and PAI derived from FV3DE are also credible.
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[FESES] RS4L1; R445.1 [ XERARIREE] A

T AR B A 4 A TR =488 7.0 3 # (full-volume  three-
dimensional echocardiography, FV3DE ) ANH Jhy.0» I B 50 0 E
PEIZWHR AL T A A MLEF , T ELAE R B2 Wy i Wos AR 5t
T YE#8 7.0 3 18] (two-dimensional echocardiography, 2DE) ff
Tk AU Pt o TS R 2 MR R R B R
TR A FESZ R 2DE ) DU & 1 A8 i A2 B AR AR 2
HhBARAR Bl Al S A T SR A e . A FV3DE $idfs e
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i (right ventricular outflow tract, RVOT) ] 474,
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1.2 U514 SR Philips/iE33 #7512 WHY ( Philips Ul-
trasound, Bothell, Washington, USA) it £ 3 ~6 MHz [ 4E
PR XT7-2 FF FV3DE %% ,3 ~8 MHz 144k S8 F T 2DE
B, R AHFFEZ Y Philips QLAB Version 5. 0 ( Philips Medical
System, USA) ERAF AT I b BLAII &

1.3 FV3DE B RE  (ELZFIRET (AEGIEHETLL 10%
KA SR T IREE S, 7 40 30 ~ 50 mg/kg) |, H 22 M MO
K FH X7 -2 RS AE 2000 W 55 b 7 e 1 55 = 2 Ik e et 08— 4
PG, o R 1 25 R0 L BE , Y PG s i e A, A 3 e A AR
153 fE s (full volume) , 7R B - H 30 P i AH B 1 38 /) WP
T PRI, PR Rk o7 B BAR B, i 2 4 5 A RVOT, 2K )5 A
BIRAEHE (Acquire) , BIZL.0 LI A Bl fish &, 7E 4 D ESERY L
SN IR 4 A ASBIEEE Sy 15° 0978 fa SE AR R AR HE
G E I AL 60° x 60° (1% FV3DE EHREHEZE (K 1) A A 6E:
PL#E 5 3 o R[] — BB LI AT 22 R FE DL AR A W6 2 1Y
FV3DE %4 % .
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I VAR R B (LR AR RS ) 2 T PVA P C = B, 72 BRI g M8 5% 3 Ik b ol , 22 F R
PVA SR AIHI; D. ACKAY PVA ST, inf . )38 PA BB K ; AO - EZNIK; PVA BB BKARER s RA -5 00 5
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ZBETUR M B AR MPA( LS G HIIT IR 5 C. LRI RPACLUE GMIVIPTIR) 3 D. AR LPACLL S 1Y) i
7R BRI F. MPA S0 0L; G. RPA AEAIGI TIN5 H. LPA KEM 0 0. RVOT i 365 MPA Wi sh Ik 15 RPA 4715

Jik s LPA : ZEfili sk ; AO: Bl ik RA A0 B

4 2DE I FV3DE Il & k5000 He4 A 2DE SR 8GR 55 32 300Kl 00 e o <1358 ( LA 538718 ) 5 B 3DE SR Y s = 5 e i U7 ey L0 k- i

SR CASREERAR) o inf:

1.4 FV3DE E {4 J5 &b ¥ fff 11 QLAB T/ ¥ 1y 3DQ
Quantificationddi {4, & AN B 55 3= 3l ki il FV3DE $i6 2 ,
A MPR B AZA5, 76 B L RIS S 7R Bk 1 58 1) =1 i R
(K 2A) s 3 SRR VI D AERE ( Plane Adjust) , LB 55 50
Ik A R 225 -, VR REAT R U A 2 3 ok i sl Jome A
(pulmonary valvular annulus, PVA) , )\ i 7581 PVA 45 %)
W5 st D REHE Zoom, TETH A MY FEIMZ b #EAT I 5 (18] 2B-D) ,
AR 55 = 2 Bkl o 2P AT VAL S 2 5
)38 3 R < F 38 i Bl ik 3 ( main pulmonary annulus, MPA) |
F sl ik (right pulmonary artery, RPA) F1 22 i 8l ik (left pul-
monary artery, LPA) (&1 3D) , 735 45 3 Y <1 78 %t b D] 1iar 308
MPA Sl d i 0L, RPA i il U v WL A LA i b 7 v L (141
3),

L5 WEZE FrA R TEEr SRR EAT o T 2k 50
2 U A %) Al D TR WA Ay 0 - T, 7 2 U0 T W e

El5 2DE il FV3DE il PVA L4 A.2DE RN S5 Migh Bk Aol i PVA (LIS H357R) 5 B.
3DE SR PVA SR W i PYA( RIS G FIR) o PAV il g kR

SLEE RIS R AR MBI, PVA:#E PVA & #l ) ifi
HlE PVA Y B4R A AL, MPA K PVA 5 il 3 fik 43 X
Z ] o BT 8 A B0 TRDUEATE Ay i i~ T, 92 D0 T W v
H MPA fEAAFEIm L, RPA F1 LPA % RPA 1% LPA 14
Ak T 1 e At 0 T O A 0 T AT, A 2 U DU fE LPA
5t RPA (W EL AR FIAUE AR o fili3h Bk L4246 4K ( pulmonary diame-
ter index, PDI) ;5 M5 40 1 RPA 5 LPA T 422 I LU
F SRR A% . il 2 Jik A 17 AR 4 44 ( pulmonary area index,
PAT) & SCHRIRAL ) RPA 5 LPA R Z FIBR DA R A
1.6 Zit ik RA SPSS 115 Giit#fd, A THEDARL
T xs TR PABECZ R LR Student” s ¢ K55, 240
BB 18] LU AR B R 2807 224040, A DGR 43 7R ] Pear-
son K56, XA 7 L AA S S IE A2, P <0.05 AER
BA G #E L
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2.1 FV3DE & iFMriml-3  2DE SR FH M8 55 3 sh bk JE b
LI 2 s <138 B4 B S5 A% 5 FV3DE SR R ¥ - 35 2 4 10 e R, T
[i) s 8 s <SR (A S AR A S R, R T I B AL (B 4) 6
2R 5 42 19 FV3DE I{E 5 2DE WA{E 2 8] 2% 57 &1
X [(6.5+2.0)mmvs (6.7 +2.1)mm, t= —0.865, P =
0.399], FV3DE E B/ Rl &E/NFAEARE [(6.5+2.0)mm
vs (11.0+3.2)mm, t= —13.968,P =0.000] ,

2.2 FV3DE & 174 PVA 2DE R F M & 52 il 3l ik 4 il 0
& PVA; FV3DE 2R A PVA & 5l U) i WLl & PVA (K 5),
PVA E12#y FV3DE 2DE F1.0> 1L 45 15 52 ME 20 5 4 (9.0 =
2.0)mm (8.4 +2.3)mm (9.5 £ 1. 8) mm, =& [ ¥ & I
BEMER(P>0.05), PVA H#EH FV3DE 2DE 5.0 14
&S IME I AT B A 6, FVADE I/ A 43 30 00 1L 55 5 5%
M. BRSNS Y =0. 815X, +2. 186(r =0.899, P
=0.000) 1 Y =0. 661X, +3.968(r=0.839, P =0.000) , H:rf
Y ShC i SR MME, X, S FV3DE JU{E, X, & 2DE JU{E (&
6),

PVAR{23DEM(A (mm)

FRE A TPV A T2 (mm)
=

PVATI#2FAMM (mm)
6 -==- PVAE#22DEMH (mm)
PVAF#FAMM (mm)
4
4 (V] 8 10 12 14 16
PVAREFAME (mm) @
B 6 WA I PVA AR IE FLC 1M 8 3 5 DU AE 2 [A]
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2.3 FV3DE & iTH LPA F1 RPA  2DE 3% F i B 32 it 0 ik
K LPA F1 RPA, FV3DE 4351 5% F LPA & %l &) & Ui
F1 RPA 5 %h ) TH WL & LPA Fi1 RPA (K 7). LPA H#&EMW
FV3DE 2DE Fl .0 Ifil & 3& 5% W {5 43 3] 4 (6.4 £ 1.6) mm,
(5.6 +1.9)mmFI(6.8 £2.0) mm, =H = (A =W L 12
B (P>0.05), RPA f#2#) FV3DE 2DE Al ifi 4 1 5

B RH(7.0+1.9)mm (6.4 +1.8)mm FI1(7.4 £2.3) mm
(P>0.05),

LPA I RPA FL 21 FV3DE 2DE 5.0 55 #5 5% M{E A
BFRIAROCE , FV3DE I B 8000 0 1l 48 i 2 M . LPA
AR AR50 : Y =1. 201X, - 0.867 (r =0.947,P
=0.000),Y =0. 835X, +2.084(r=0.797,P =0.000) ,Hrf1 Y
ot L4 3 5 M E, X, S FV3DE il {E, X, 24 2DE il {4,
RPA JUE 4 [al 5 75 #2204 500 S Y = 1. 189X, - 0.989 (r =
0.987,P =0.000),Y =1.045X, + 0.663 (r =0.831, P =
0.000) , Hrf Y St il 8 15 52 A, X; 4 FV3DE {E, X, 4
2DE f{H.
2.4 FV3DE ZEH1TH RVOT R[FEEBA AT M FV3DE
B 2 v A D) TR AT U 2 PVA MPA [ LPA Fl
RPA B8R T R, 43 %R (61.9 £33.0) mm’, (64.9 +32.5)
mm’ (65.4 +25.9)mm" (34.9 +17. 1) mm’ F1(40.2 £21.0)
mm2O
2.5 FV3DE jlls PDI #1 PAT .0 IffL 55 2 5% S e ii sh ik % &
THOLHIHE R McGoon 154 = (LPA B 42 + RPA 1 42) /R AL
B % E SR EL AR ; Nakata $5 50 = (LPA 3T 25 — 43 340 1 I A8
BRI + RPA G55 — 43 S Ab v il 45 0 AR /iR R AL, A
ZH McGoon F5%1 5 (1. 68 +0.49) , Nakata 5 %% (186.07 +
126.00) mm’/m’, [ FV3DE 758%|f9 PDI % (0.73 +0.21),
PAT 3% (162.13 +91.36) mm*/m’, PDI 5 McGoon 5§30 A 55
T B AR M A 5 R Y, =2. 070X, +0. 180(r =0. 877,
P =0.000),HH,Y, y McGoon 5%, X, & PDI, PAI 5 Na-
kata 3§ B0IRA B 09 AH Ok, BIE B UR 1Y, = 1. 356X, -
33.702(r=0.983,P =0.000) ,Hr}1 Y, 24 Nakata $5%k, X, K
PAIL, B3 S mm’/m’
3 itit

RVOT HERH 2 5 UL 1) 56 R M0 IE R UL AS 1 T8, T 5 2 F
ARV RN O WE & I AR, S TOF R B mjiE 2 —, 5
FRALFIFREEYE T TOF BILMFAR LM . B, 385
XFRVOT (& fi2 Wik ) HA 2 L, BEAEIH: RVOT
BRI 2DE B M1 55 32 3 Ik At U8 s B -2 55 i 3 ok Rl 0
T Eid YA EE R RVOT M , & B A J= PR, AN BE
TR M S i FL S A L. FV3DE DU ] # A5 21 RVOT 45 il U
TATXE, A R ) 2 A

7 2DE I FV3DE Wi gh ik i bds  2DE R FH M- 55 it 3 ik A< b 0 i MPA (LPA FI RPA (A) (LAZR iR ) sFV3DE 4351I2% Jil MPA |
RPA Fl LPA S U1 W4 MPA(B) \LPA(C) Fl RPA(D) (PASR R #IR) o MPA: Jfigh ik 3= ; LPA : ZE i sl bk ; RPA - 5 i sy ik
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“ LV E # )G VI 2 FV3DE B0 &k 4 5 (10
Iz — W FV3DE %8 128 b AT 50 U 48R 19 1) 1 0
PEATINEL , koo I/ A8 AR T AR 0 s B3R T2 04 SR A% =X
Qin %" % F FV3DE 5 f7 A7 458 S 84 IE JEE 0 JUL 28 25 1)
e HIE , & FV3DE 045 0 42 2 i 38 fe /NI AR e K
W 2 (] A AH e PE 5 T 2DE AR () — AR RT I E 04 3 =[]
b B B 5 (EPSS) 5 72 22 300 H 18 e JO 22 (8] (R AH S 1 37
FV3DE U & 22 % i L F 2DE,

Anwar 25" S H] FV3DE $EH 8N S KAk 0 05 1 15 <1
B, R FR TSR F I RIE AR B . ARUF5R
JH FV3DE 374 JLE Y TOF, & Bl 2 F AT 5 22 /N F A 12,
IRER TR T 2| A Ak I AR RDE .

X E RVOT L35 238 . PVA MPA LPA Fil RPA 45%
ANIKF . TOF (¥ RVOT #FH Al 445 _F 3k — A~ sk 24310
U, A AT A A LA E A PR AR T 2. Ao G
RN, 5 2DE e, PVA HA2H FV3DE JI{E 5.0 1M1 48 1 5%
DA A S P B vy, EEUAE B 4263 T o0 S 2 E . T
EE A L[ A R BR 4, FV3DE X 40 45 10 5 s [ REAG TR M
BT AT 558 37 M 3tb S5 78 30T s i L4 . FV3DE 5 2DE (AN TR 2
LbFEF Al B LPA 5 RPA /R UI L. LPA 1 RPA Ef%
{9 FV3DE JUE 50 1045 3 52 0B A S 0 1y, L0 5 43
T 5 A

McGoon 58415 Nakata 3§52 A IA T il 3l ik & & 72
JE 09 A b (0 T3 BREAT R HE (40 T8 EE AR A A RER S
AT 22 A H FV3DE R45 (%) PDI Fl PAL ¥4 TOF {9 iili 3
Bk & B G, & PDI 5 McGoon $5%K .PAI 5 Nakata $8 (35
B A O, TR S JE B ME B I 3h Tk & IR T 7
o 5340, N FV3DE $djs & U e <} .PVA MPA | LPA
I RPA g i) i YO v LA 4 0 L AL 3o R B [
B S5 F AN iR ] 50 B B2 B2 MR L,
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