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[ ABSTRACT ] Aim To observe the mid-term and long-term effectiveness of cardiac resynchronization therapy
(CRT) optimized by AV/VV delay for patients with congestive heart failure ( CHF). Methods Nineteen patients
with refractory heart failure received CRT device implantation.  Pacing parameters were detected, and AV/VV interval was
optimized according to the guidance of echocardiography during follow-up period.  The effect of CRT was evaluated in
terms of echocardiography, tissue Doppler, ECG and brain natriuretic peptide ( BNP) during follow-up period. Results
The best optimized AV delay was between 120 ms and 180 ms (158.33 +£19.46 ms) , the best optimized VV delay was be-
tween 4 ms and 28 ms (15.83 +7.12 ms), clinical symptoms were improved. 6 minutes walking distance was signifi-
cantly increased (255.71 £21.58 m vs. 397.37 £ 11.35 m, P<0.05). The QRS interval was decreased (138.79 =
16.06 ms vs. 105.53 +8.80 ms, P<0.05). Left ventricular end diastolic diameter (LVEDD) after implantation was
significantly reduced compared with pre-implantation (73.53 £9.41 mm vs. 54. 11 £3.41 mm, P <0.05), left ventricu-
lar ejection fraction ( LVEF) was increased (31% +3% wvs. 58% +6% , P <0.01). Aortic velocity time integral of mi-
tral regurgitation ( AVTT) was increased (14.69 +1.48 vs. 20.52 +1.18, P <0.05), plasma BNP level decreased
(1069. 02 +501. 85 ng/L vs. 81.26 +31.51 ng/L, P <0.05). The intra-ventricular and inter-ventricular asynchrony
indexes were significantly improved. Conclusions Dynamical optimization of AV/VV delay in CRT improved the he-

modynamic of the patients with CHF and enhanced the mid-term and long-term effect of CRT.
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Table 1. Clinical data

WS MR RS DL ZE NYHA 43%% QRS(ms) LVEF LVEDD(mm)
1 % 52 I SNk \Y 125 34% 75
2 5 65 /N SNk v 132 32% 86
3 5 64 SO LS I\ 188 26% 88
4 k'Y 55 I SNk \Y 147 30% 82
5 £’y 57 ookt WU \% 128 33% 68
6 k% 62 E/a S e AN IR I\ 137 31% 68
7 T 58 /a0 S NIk v 135 30% 67
8 £’ 64 ook o WU \% 126 32% 63
9 L 38 Pk rEC s 11 130 29% 58
10 7 53 E/a S NIk v 125 34% 73
11 L 60 I SNk 11 127 35% 59
12 “ 62 Tk MO R v 130 28% 66
13 L 47 IR ANk \Y 133 29% 72
14 8 49 I SNk 10 139 26% 76
15 e 59 £/ S e AN IR \% 150 30% 75
16 L 62 IR ANk \Y 143 24% 69
17 5 47 E/a S AN IR v 160 29% 80
18 e 56 £/ S e AN IR \% 145 25% 87
19 “ 32 Tk MO R v 139 35% 74
20 5 47 ook O L I 166 19% 102
21 52y 75 Pk ke s \Y 154 21% 83

3 47 g

AHFGEH 21 BIMETRPE O ) 320 R R 7
CRT IRY7,2 Bl veT-, By 19 BB E ki )E .
M 2 72 W) B Q.0 Dy e B i B ; @ By
VR B EN LM UGE ;@ RO E B
U, BRI R T CRT 3897 5 & O Ui RE
S 38 | IR B 0

KIEHIIEIEEIE T CRT 697 CHF B IR
IR AT 20% ~30% BF GE AR, HATE
Hh—SilE AR A5 S 4R S T e AV [

MV I, 0] L4 & CRT J74k, 3 & 80% M
TAT AV Hidk, BARALAH 70% B35 .0 ShRE R 2= /0
I %%, i[RI R 4 40 A K 40% , PR A L 22 7 H 58
TF2FE R S, A o el 3t 2 A A A 4 4 O T ) 26
A, AR, KA 2 Bl EH X CRT J6
SN A 25 5845 1Y, RIS AV/VV B 9161k
FENE), AR AE VV [HITE 4 ~28 ms (15.83
+7.12 ms) Z[8], Toie & A KA S 45 M A, Y] fff
OBEWHAF LR, fF VV R E, 2517 AV
LAk, FRARAY AV (R A0 = iR 3 58 4
FEAL A ROR, AR I i D 1 R B AV [
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Table 2. Pacemaker implantation

s e Pl el HL FE AL EAHFE (mV) FHAL(Q) S (mV)
1 V-350CRTD 1056T A Jok 1.8 750 7.0
2 V-350CRTD 1056T )5 e ik 1.5 680 10.0
3 V-350CRTD 1056T i & Jok 2.0 590 9.0
4 5596CRT 1056T A ok 1.4 890 8.5
5 5596CRT 1056T ik 1.1 730 7.5
6 sentry7304 4193 il ik 0.8 590 10.5
7 5596CRT 1056T A ik 1.2 880 9.4
8 V-350CRTD 1056T A ik 2.5 650 8.8
9 InSyncIII8042 4193 g ik 1.9 800 10.2
10 5596 CRT 1056T I ik 1.0 670 8.0
11 V-350CRTD 1056T A Jok 1.1 550 9.5
12 5596CRT 1056T e Jhk 2.8 630 10. 1
13 sentry7298 4193 )5 ik 1.5 910 6.5
14 5596CRT 1056T A Jok 2.1 780 5.8
15 InSyncIII8042 4193 A ik 1.6 860 6.0
16 5596CRT 1056T ik 1.3 540 8.5
17 5596CRT 1056T A ik 1.8 580 9.0
18 5596CRT 1056T A ik 1.6 690 11.0
19 5596CRT 1056T e ik 0.9 730 9.0
20 sentry7304 4193 ik 0.8 690 8.5
21 5596CRT 1056T g Bk 3.0 650 7.4

% 3. CRT RGBS ELER (n=19)

Table 3. Comparison of optimization parameters before and after CRT(n =19)

2R AT ARG 14 i3 A ik e H itk 12 A
LVEF 31% 3% 349% +2%" MN% £7%" 51% +8% ™ 58% +6% "
LVEDD( mm) 73.53 £9.41 73.05 9. 69 63.00 +8. 19" 56. 63 +5. 28" 54.11 +3. 41
AVTI 14.69 +1.48 15.32 1. 54* 17.14 +1. 49" 18.69 £1.26"™ 20.52 1. 18"
LVFT 450. 66 £19.77 478.94 +14. 74" 505.50 +14. 06"  527.85 £13.37"  548.06 = 15. 78"
IVD(ms) 57.89 +12.40 51.42 +8.83" 45.11 +6.62" 39.00 +2. 31" 35.95 2. 59"
SPWMD (ms) 154.74 +11. 76 144.63 +9.9° 128. 84 +10. 00™ 115. 63 +8. 43" 106. 63 +8. 62"
ATs FEJIE (ms) 111.68 +17.39 84.43 +13. 66" 54.02 £11.79" 40. 88 £5.85"™ 32.58 +£3. 68"
MR 434 6.15+1.53 5.30 1. 09° 3.67 +0. 84" 2.10 +0. 41" 1.25 +0. 24"
BNP(ng/L) 1069. 02 +501. 85  1053.05 £492.29  385.97 £176.41"  97.25 +72.77"* 81.26 =31.51™
6MWH (m) 255.71 £21.58 258.52 +19. 54 329.76 +27.74"  377.52£19.37"  397.37 +11.35"
QRS(ms) 138.79 = 16. 06 127.84 +11. 62* 120.37 £9.92* 110. 21 +8. 96" 105. 53 +8. 80"

a N P<0.05, 5HAARRTE ;b A P<0.05, 5KF 1 FAHE;c I P<0.05, 543 AL ;d N P<0.05, 51k 6 H e,

W, AT SE A AV a3 120 ~ 180 ms (158.33 =
19. 46 ms) Z [A], LIS JE ME K0 J 40 % AH, Y &l
M ah J1 2% Ak . ARWEFE AV/VV a4k S BN

2, 2202 B 20 L3 3h 24 802 . LVEF K AVTI {H

BT B A I, I R IR i 5 A i P A ek

s NP : SPWMD DL KA 0 28 (B 5 42
U 3 A BE WAL 1 WA F 111) 22 R BT AR, 5 Breithardt
RO TRFTE A RAEA 2L

AP MAF AJE 1 LA QRS [A]
e, A et 78 30, QRS [R5 5 8 75 .0 3)
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BEEAE AP iy Al B 6 2 WY & N E B A
SR, T AT LA A B0 CRT J7 %0 R 1 18,
CARE-HF'" MIRACLE"™' %56 5% i 7% QRS I i fR
AIXAE R e CRT B S 516808, AN EESE s
IRITHT QRS A FRBE B AR, AR IE A5
QRS PR 4E 5K FIW CRT J7RL, BFSE s, A
DB EARTE— R AT A0 IEAS [/ 232 3
(BT T PR B R 2R R A0 A, R R B 2 A
O FE B A BRI, (E DR L] o A MR g 22 IR R
LI QRS P st BR T30 0 HIE A9 AS T 26 4 v A5 —
BB I JE A I R 1 e a1 0 L TR SR 7 0 3
FIHEARXT CRT B HEATIEAS , vl LUSCAH AR S5 ey
BPERHE AR AR AT i AE AV/VV JE]
HFAEE I R B, B A AV/VV ) FE7E B8R A
25 AL AV/VV R R S SR, W — B
AFIBTBL) AV/VV [ EAS R, 80046 6 1% 6 46
B PRS2 A5 P Bl A R A R AR 2 AR A R 3B 8
ARHWFFE T 2 i A TC RN, 1 )RS R T
W e R, R AT e A Ak
O Sl (ATP) BT A AL, 44 T K O R
BERIA YT, 2 R AR U] o 9 b e Vs h B
ARBRDIREIGR | M X 2 Fr 7 i 6] o2 1k el 22 i
DR IR R R e T e b, R = B ik
Vi R FE PO shid 3 (ATP) W7 Tk, B A 4
T 16] WERBUATT , HRMEM S B35 0k,
ARJG 3 AREBE 35 SRkt 0o L , I s i i R
A RE SO NIIRFE K T AR P IS 41 20 45 vy J 4 35
LA, 31 BUEE ARG —H B D ae A Lk
L N R R 181 I il 11
Lo AVTI B B BR AT, HR ARk 2, — &
IR ARG 2 O TR, B RREAR A E
W R LA 25 45 | L IR s B, e 4 o
AT B 101 A1 5%, AR BE 5 =8 A A R 348 1 M
KWUF, FAI sl oA, 647 VV A & 24
WRALIRYT , B DI RESGE AN B, TARE 3 H
KL UREEASET:, BF IR AT AT B, B
HA CRT WA W T 2838 N IE, AR J5 221k B
B, 25945 R AT VV BRI O ) BE s AN B
&, — 25 U B B G B R CRT 7 350K B
W, B B R AT R S0 L O A G
CRT JRI7 O B RAL T B IR Tr ik, 2
HL I RAIFSE B UESE CRT AT AR 36 0 5 10 B i
ARANTR) A0 JB A TR RE IR 48 o 2 0 O o, 1 0 R
¥ B O RE RO IR IR 25 VR T I B R TR
HEE PR AV/VV [ DS AVTL, (i 8 35 3015

ZebFE R AR O E WA TIRE, 2
CRT J734,
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