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Real-time three-dimensional echocardiography in quantitative
assessment of the right ventricular diastolic function
in patients with primary hypertension

PAN Yan, GUO Sheng-lan™ , WU Ji, QIN Shi-yun, DAI Hong, DONG Xin
(Department of Ultrasound , the First Af filiated Hospital of
Guangxi Medical University, Nanning 530021, China)

[Abstract] Objective To explore the clinical value of real-time three-dimensional echocardiography (RT-3DE) in quanti-
tative assessment of the right ventricular diastolic function in patients with primary hypertension (PH). Methods Fifty-
one hypertensive patients and 51 healthy volunteers (control group) were enrolled. The PH patients were divided into non-
left ventricular hypertrophy (NLVH) group and left ventricular hypertrophy (LVH) group according to the left ventricle
mass index. Doppler parameters of tricuspid valves, including peak early diastolic velocity (E), peak late diastolic velocity
(A), early diastolic velocity (Ea) and late diastolic velocity (Aa) were measured., and E/A, Ea/Aa and E/ Ea were calcu-
lated. The volume-time curve was obtained with RT-3DE. The time ratios of right ventricular filling to 1/4, 1/3, 1/2, 3/4
capacity (Dijs» Dijss Dij2 and D5y ) were calculated. In addition, 1/3 filling fraction (1/3 FF) and peak-filling rate (PFR)
were calculated. All the above parameters were compared among the three groups, and the correlations of them in PH pa-
tients were analyzed. Results There were 16 patients in NLVH group and 35 patients in LVH group. E/A, Ea/Aa in
NLVH and LVH group were both lower than those in control group (all P<C0. 05). There was no difference of Ea nor E/
Ea in NLVH group compared with control group (all P>>0. 05), while Ea was lower and E/Ea was higher in LVH group
than those in control group (both P<C0.05). RT-3DE showed that Dy, » Dijs» Dij2 and Dy, increased, while PFR and 1/3
FF decreased in both NLVH and LVH group compared with control group (all P<{0.05). There was no statistical differ-
ence of all the above parameters between NLVH group and LVH group (all P>0.05). Dy, Dy, D2 and Dy had posi-
tive correlation with E/Ea (all P<<0.05)., PFR and 1/3 FF had negative correlation with E/Ea (both P<C0. 05). Conclusion

RT-3DE provides insight into parameters of right ventricular filling over time. It is of great significance for quantitative
evaluating right ventricular diastolic function in PH patients.
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R AL & 5K B0 Wiz 3 B (Ea) EF 5K B 3010 Wiz 30 3 (Aa) . 3158 E/AEa/Aa Fl E/Ea; i i RT-3DE i i) - 25 B ih £
WEADEE KB RE 1/4.1/3.1/2.3/4 ZFAEHAEI L Z (Dyys \Diys WDie Dy s 718 1/3 F8 /3 80(1/3 FF) JE(E R 8
F(PFR), WEAN FIRSH2ES 48 PH R H FRSERHECH: . &% NLVH 4 16 4 .LVH 4 35 4, 2 E/A,
Ea/Aa ¥/N T B4 (P #<C0. 05) ;NLVH 4 Ea.E/Ea 5%t A b 22 R TG L (P ¥>>0.05), 1M LVH 41 Ea
INF R IR VE/Ea K FXHRZH (P ¥<C0. 05) s NLVH A1 LVH 4 D,y \Dyjs Do F Dy Y585 F X B4 ( P #<0. 05) , PFR

1 1/3 FF YEF 5B (P <0, 05) ;NLVH il LVH 4 Fd S ER YL %8 L (P ¥>0.05), PH B#H Dy,

Dis Do #l Dy 5 E/Ea 2 1EM K, PFR.1/3 FF 5 E/Ea £ it 56 (P #<<0.05), &it

R RT-3DE g B #3545 4 0
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[FESZEE] R544.2; R540.45 [CEAFRIBAET] A
AT AR T B M TE A IR & I (primary hyper-
tension, PH) B3 470 % &F 7K DI hE © WA I PR 58 4
Mo AW gE N 2R = 4E O S 0 3 B (real-time
three-dimensional echocardiography, RT-3DE) Hy B}
[B]-Z5 Ll 46 (volume-time curve, VTC) & PH #
HHLER KD ES 528 S B Y
RT-3DE PP ARl 220 A B PH S A0 2 67 5K )
REAY T E
1 BBERE
L1 —BeBert s 2012 4F 1 H—2012 4F 9 A T3k
B v I B A BE 9 PH AR5 51 491, 53 26 f91], £ 25
B AR 34~75 % (52, 712, 6) % s S
O HL PRI E S T Ak M v Il e AR PR RO B e
AL RS 5 5y Wi 4R ) 30 e e RS SR 51 44 A S X
WA, 95 26 40,1 25 44, ARG 35~74 % P34 (53. 4+
1. D%,
L2 U571 RA Philips iE33 #7412 WX, i
B =2 R R R S8, S5-1 Rk K X341 4 M 4R
Sk MiAE 1~5 MHz, W& QLab 53144
L.2.1 M-BUEAEZH G R MBI & 200
= A7 5k K N 42 (left ventricular end-diastolic diame-
ter, LVEDD) . &F 5k & ¥ %= [0] f@ B & (inter-ventricular
septal thickness, IVST) [ 720> % J5 BE J& i (left ven-
tricular posterior wall thickness, LVPWT), i} & {k
Z¢m X (body surface area, BSA) . Z.0» & it i (left
ventricle mass, LVM) K 2.0 % it = 78 8 (left ventri-
cle mass index, LVMID), BSA (m?) =0.0061 X & &
(em) +0. 0128 X & ffi & (kg) — 0. 1529, LVM (g) =
0.8 X 1.04 X [(IVST + LVPWT + LVEDD)’ —
LVEDD’ ] + 0.6, LVMI (g/m*) = LVM/BSA., ##
LVMI ¥ PH & 43 F 4k Z2 0 E B JE (non left ven-
tricular hypertrophy, NLVH) 4 (LVMI 1E% , 5 <<
135 g/m*, Lok <111 g/m?*) FIZe.0r %L JE (left ven-
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g5 K 1 2 R (right ventricular end-systolic volume,
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#1 SHZKREFRLEZEHSHELE( Y
2190 R (%) E/A Ea/Aa Ea(cm/s) E/Ea
NLVH £ (n=16) 50.9+12.5 0.9140.30" 0.8240. 27" 10. 69+3. 48 5.73+1.79
LVH 4 (n=35) 53.4+12.8 0.8440.24" 0.6940.21" 9.7742.55" 5.97+1.53"
IR (n=51) 53.4+11.4 1.1940. 26 1. 0520. 34 10. 9543. 48 5.5241. 32
oo X BRGL H g, P<<0. 05
#2 3HZKEALAOE RT-3DE S K (r+9
215 D14 Dy/s D12 D3/ PFR 1/3 FF
NLVH 4 (n=16) 0.2740.05" 0.32740.05" 0.4340.07" 0.67=40.06" 108.354+17.19* 0.3340.09"
LVH 4 (n=35) 0.27240.05" 0.3240.05* 0.42+0.06* 0.67=+0.05" 107.41427. 88 0.3340.08"
IR (n=51) 0.24+0. 04 0.29+0. 04 0.3940. 06 0.61+0.07 125. 41433, 57 0.41+0.09
o X BT H AR, P<<0. 05
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Ab PR AE AR R AL TR B KORE R RV 78 281 8 (peak fill-

ing rate, PFR);?ﬂUi%t T H AR A V) A

0% 1/3 FE B4y ¥0(1/3 filling fraction, 1/3 FF)=(V
—RVESV)/(RVEDV—RVESV), & &% 2 4
B EE M E 3 WL BCEME.
1.3 Git=fobr R SPSS 16. 0 B 4F 04, B A
HRLL £ sFom. RN ER J7 28 504 47 41 1)
Fee . LA LSD Kz %6 647 PN EL 388, SR il Pearson A 3&
ST PEMN 2 A8 FR AR S PE . P<<0. 05 2ERA S
2 BR

MR8 LVMI 253,51 4] PH % ,NLVH 41 16
i, b 55 10 i), &6 i, AE W 34~ 75 B, P
(50.9412.5) % ; LVH 21 35 {4, Kb 55 16 %, & 19
B AE S 34 ~74 %, FH)(53.4+12.8) %, NLVH
4 LVH 24 KX B Z AR % 22 S B e g1t 22 3 X
(P ¥>0.05),
2.1 Z¥EMBHIL® NLVH M LVH 4 E/A.Ea/
Aa <1, H¥/NF X (P #5<C0.05); NLVH 4
Ea.E/Ea SXT AR Z R LHITFE L (P B>
0.05),LVH 41 Ea /N TXf 41 \E/Ea K T X 41 (P
¥1<C0.05)s;NLVH 15 LVH 44 ER S B L £ H
BRGH2E X (P >0.05), L% 1,
2.2 RT-3DE Z%(lt#% NLVH #il LVH 4 Dy, .
D5 Dy F1 Dy 359 5 F X5 B 4L (P #5<C0. 05) , PFR #
1/3 FF {8 F XF B 41 (P ¥ <C0.05), NLVH 41 fil
LVH 4 E RS 82 RIS % B L (P $#>0.05), WL
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3 iWig
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M50, RT-3DE AN 32470 % JUE & i, v] [ 3
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#3 PHAE¥A.0%E RT-3DE 255
EAS B2 P AC|-D)

S E/A Ea/Aa Ea E/Ea
Dy —0.22 —0.35" —0.41" 0.52"
Dus —0.30" —0.31" —0.41* 0. 45"
Dy —0.33" —0.34" —0.43" 0.47"
D3 —0.36" —0.41" —0.45" 0.47"
PFR 0.30" 0.30" 0.38" —0.31"
1/3 FF 0.26* 0.29* 0.39* —0.47*

% & Pearson #1430 #7 , P<0. 05
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DD Dy D B8 X B4 L 8 PH B & 40
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