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Abstract Objective To observe the effects of right ventricular outflow tract septum (RVOTS) pacing or right ventricular apical
(RVA) pacing on surgery procedures, pacing parameter and the influence to cardiac function and investigate the feasibility and effective-
ness of RVOTS pacing. Methods Sixty six patients who had atrioventricular block were randomly divided into two groups ( Group RVOTS
and Group RVA, each group had 33 patients) were implanted pacemakers. ALL patients were followed up at three — , six — month. The
time of operation and X - ray exposure, QRS duration, pacing parameters, BNP level and the distance of six minutes walking were ana-
lyzed. Results Thirty two patients in Group RVOTS were successfully completed surgery and the complication had no difference between
RVOTS and RVA pacing. The time of operation and X —ray exposure in Group ROVTS were longer than Group RVA, the QRS duration
was longer in Group RVA. Pacing threshold during implanting in Group RVOTS was higher than Group RVA, but the other pacing param-
eters had no different. At three — , six — month after operation, the BNP levels were both higher than pre — operation in two groups, the
BNP level in Group ROVTS were lower than Group RVA. At six — month after operation, the BNP level had correlation with QRS dura-
tion. Conclusion Right ventricular outflow tract septum pacing is feasible, which can improve ventricular synchronization and cardiac
function, so the method is worth generalizing and applying in primary hospital.

Key words RVOTS; Pacing; Cardiac function; BNP

B 1 P AR REOR R H OB H S, AR B R 4
BTSRRI T BRIA T O ER O A, R
REAZ ) 4 45 0 JUE 3 B0 22 30T A BEE A9 1L 0 3 ) oo
PG 0 3 D A B T 1 ST A 0 B AR R
A 2 % (8] B b Fe 0 %, ml SRR PSR 25 B IS5 A R
AN O AR AT A R 0 I P

FBTH R AR B0 H (81403266)

YE# BAL 244000 22 B4 MR N R BE Be O A R RS L3k
B K HE BB IR ) 5100091 bt o A RR S B UG 80 BS B O 16
e G (X3

WIRAEE XA, B F1E 4 : liuyue@ 188. com

. 44 -

[ 253697 (CRT) B A F 56 )2 B B B K 2% 1
MELAHE T TF R o A0 FE 0 S T T B R 3 A EROR, A
AT D A0 30 A 0 5 | A O U P WL AR [
N N p v i A o £ T Bvivk 2 N ) ST VB fE S o
2 it T[] B R A A (RVOTS) 5450 & O AR ER R
FL(RVA) (9 F AR SR GRS H T O DR 520,
PR A7 o0 5 U0 H A [ B 308 Ak 4 A L 2 B G 1 T AT
B
BR5H®

1. G PR%E R . R HL 2015 4E 1 H ~2016 4£ 6 A 1E

25 AR R A Be i TR T 29 5 2 BHL A L TILE P 2 BiL



BEAERSE el 2017 4E7 A H546 8 7 )

e B

WEAT K A R0 R 3, 2 66 5], L rp B 39 ], 4 ik
27 foil, {8 H A 39 ~ 86 X IR T =27 B, HE
BB 7 < HE B A RSP 00 I L TS JEE 280 UL L 5 R P 0
JIE S5 | 2k SR 3l Bk 25 A A 2 A sl L A 2 18
JEFE T REAS 4 | I R B R T A < 1 4R
T 454 2008ACC/AHA AR E A 1
Fok Ma ZEAEME, 3920 o7 YOR 45 8 A, AL 4> 1A
D EDRFBE A (RVA) K A7 0 % Ui Hh T8 (8] g 7
20 (RVOTS) , 441 4% 33 1,

2. FARIEL A A5 £ DDD % VVI i
R A YR M 3 g i ) ( Medtronic 5076 -
58cm) . HLARE AT AR S BUE T BB LR
ik A0 B AT E, RVA B M 3 MR AE A 0 5 R
#B,RVOTS MM & A R H A AT 3P =4 WU il U
T T 22 g A% A A0 S 0 R ARG 18] B
e AR 45° )8 H% B Sk o 5 (R B 2 AR EL R
FE J A7 W 2% A w8 AR5 B S DR 4 280, 80
G WO N 22, W EE 15min J5 B RO A2 R B S8,
T e A

3. BT S BRI I E BT R E TR R
[i] (X 2k B O B[], 3 25077 e B Ak 49 0 A 4S5 R o
R SO (A 5 A e B (E R R BEAT) , H AR G
9020 .0y B B A iC 5 B 3 0 B B/, I 3 5 R e
QRS P v i, WM ARG 3 A~H K 6 4~ A st 47 Hi Ui,
AR I AR S R R R BT R T
ARG ARG RP 20 BE U7 3 18] SR T BK I 2 ml 3% 2 5
B B Ak 56 % 0 7 6 08 I E AR Y 8 9 O ik i AT
W5 BNP KO,

4. Giit2E )7 R SPSS 17.0 Gi it #4447 4%

B, T BER LU B £ AR 2E (v £5) Rom , IES S M
GORLR T ¢ K2, AR IR 220 A R I AE S B 5, BNP
K QRS i 58 EAR AL 2R ] Pearson #1550 #r, LA P <
0.05 N2 FA Gt Lo
s R

Lo — B O AL 58 AR Herh 33 14
A A 3 A (] B 0 RS 1 3G 58 A 32 1, R SE A 1
191 3= 2 phy T 1] o 0 S 4 A S 4 2 S A A il
R RO O AR TR BE DT IR P A A R
I e 22 5 et 2 L (P <0.05) , Hrf RVA #4141
TERARIEGE 1 ) oL 1 ) BRI Ah 3 ] RV-
OT ZH AU FHBEAS LAk 2 9], i <CH 1 i), LA b i o 22
PR b PR AS FRE 52 1 e o 1 2 A6 2 18 R o 30 v Al B A2
AL, RVA 41 F ORI ] Je X2k WOt i &) % T
RVOTS 41 (P <0.01) ;& QRS % & K F RVOTS
H(P<0.05,5%1),

x1 WMABREFANE. X KR ERER
QRS i} % E I L3

i H RVA 4 ROVTS 21
FAR A (min) 85.5+10.1 103.6 +10.1°*
X £ W 1] [H] (min) 9.8+1.5 21.3+£3.4*
i QRS % 55 JF (ms) 157.9 £17.9 137.3 £20.4*

5 RVA 4 HL#, " P<0.05,™ P<0.01

2. B B A R S 500 A : B RVOTS 21 Hi
BAMZ A EHBIER T RVA 41 (P <0.05) 4, P
A R M B BT g 22 R R GE i X
(P>0.05,%2).

x2 MABREEHHE.BARERMLLLER

I H SN HLBE AR 15min AJE34A AJ 6 4 A

R E A (mV)
RVA 41 0.66 0. 14 0.70 £0.05 0.71 £0.09 0.65+0.04
ROVTS 41 0.87 =0.09" 0.74 £0.08 0.66 +0.10 0.61 +0.05

AR (mV)
RVA 4 9.75 +£2.14 11.24+2.78 11.60 +2.10 11.07 £3.03
ROVTS #{ 8.93£1.95 10.80 +1.04 10.34 £3.17 10.89 £2.41

T (Q)
RVA 4 679.3 £45.5 653.1+76.0 599.0 £87.5 621.0 +74.2
ROVTS 4 713.5+98.2 690.5 +58.3 627.5 +90. 1 615.0 +88.5

5 RVA 4l tbdg, " P <0.05

3. A7 D AR RS 5 ) e R B X R L 2
RERYSZR  BE U5 6 > A W), v A /s B AE T, P

RO ) 0 A B s B B o 25 57, Horb RVA 44 6 ],
RVOTS 4 5 i, RJ5 3 4~ H I 6 1~ HHi4 BNP K

.45 .



J Med Res, Jul 2017,Vol. 46 No.7

WEFARA (P <0.01), H ROVTS 1K F RVA 4,
W3, RETEARE 3.6 NH WAL EHE 6min 17K
W ESH LG ITEE X (P>0.05,%4), UK

Ja 6 4~ A BNP JKF- R QRS i 5 B 1 XU 7 A 5%
PEIM T, AT DL AT R E A S (P <0.01, [ 1) o

x3 WARBRZE BNP KFHELE (ng/ml)

ikl A AJe Bzl AR34A AJg 6 4~ H
RVA 4 145.3 £32.1 152.1 £30.9 239 £20.2° 257 £34.1°
ROVTS 4] 132.9 £27.3 140.0 £23.5 196 £21.7%% 208 £25.6° 4%

S5AR®iE, " P<0.01;5 RVA 4l 0%, P <0.05;2% P <0.01

*4 WHBEE 6min SITIREEZTHLEE (m)

20 51 A Hi ARJE 34 A ARJE 6 4~ H
RVA 41 590.3 £52.0 526.0 £60.2 582.5 +55.8
ROVTS 41 568.0 £39.4 556.2 £47.1 588.3 +35.6
1200 f
1000 |
~ 800
E
o0
= 600} .
= :
Z . ..
= 400 b ot
SR
200F 4 e
.I. :.o [] L]
0 i 1 ) 1 1 1 1
130 140 150 160 170
QRS(ms)

1 RE6/1 8 BNP.QRS FEEHHEXESH

W’

IEH O i B B AW ARG, AT A
BAAGE, R GE AT LI, A0 %0 RER
H1 T 5y 5 A ML S, A Oy o0 R 0 Y B 3k (HR R
WF9E " S AT A 3 0 AR TR A X 28 2 0 2 i
AR SR 25 BEAL O SRR A 1 Se s A0
R, PR AT B 20 & Y G U 2 R S BE # R
F AR 70 O WS B O I 20ms, .0 5 WA [R) 2
e, e 0% SE N 470, 720 5 - ZE 0 &R
J1 i R B, SRR X AR S AL 4, BRI Z A1
DEIR AW W EEl CR g s i A& PR R
FI RIS T 28 B R 1 i BIF TS B T 0 22,0 i R 2 AR
J7 (CRT) & & 4F 9 = 5.0 J) i & JF I EF {H ., 5
QRS P A9 — 2838 W I, (H A4 & CRT 8% A& [C AR
TR ZOR B 1 BOR BE 1 A 7K, S 4 i, 1
HEJR PR BEME LAME )™ S0 o A7 O 55 U HY T 1A B 9 4
i FCH, BE A8 00 R A0S 48 45 R X A PR A 1L 37 5l
Sy WOBERR Oy A A AR

- 46 -

AT 33 {5l A 0 2 A (4] R 7 4 T AR R
32 {51, oK M 0 L2 AL a0 R0 U EE IR AR R
He S 45 H O AR , LA R 5 0 AR i IE B
W25, PR T, BORME R E B 2 1 I
S 0] B w8 1) 72 7, 9 22 75 ZEAE AT BE 7 ~ 8em J 0. 5em
b5 3PS 1207 849 J7 18 25 i, EL T S 25 3 OF 1 T 2
555 TR 25 3 S TGS I AT 30° e, I R e
i, 5 22 E AT SE (] 4R n] 2 G 18] R A, = 4k 2
A S 22 3 gy e 0] R A8 0 WL, 20 m AR 45 ° 7T UL Sk g
5 1) A, LI 1) e F) Wi A0 ke bR R R B
AT e B (6 i 0 2 P R ) B X2k B D' I [R]
N RRPEAASt Ve < i i T 0 = VA R T e
MRS LR EL R A A 5, itk B A RZ, W
P 70 A A L 7 T 2R T, 2 R ] e T AR 8 A
BORME R A 2%l 6 51 R 6] B A JUL K b 45t
G E B HEA G 15min R J5 3 A &6 4 A
Ja , WA 7 SR ¥ T8 25 5%, BR it 2 Ah, P AR
11575 5B R RO B B T 1 T 22 S, LA B BN R
TF1) i 40 A 17 BB 08 A 0 AR R 4T 2 B0 A SRR
DI RE o

AT 5T B Ta] B F kS 415 79 QRS I 58 )8 W] 72 T
NS 8, 12 73 T o 3 A 18 )0 2 AL ) A5 A
TR ER AR, e A1 F 58 K BUAE RS A% AR
PR QRS PEIE 0 7 38 3y K Az 1 b 57 B0 I &K, Hol
SRFRALI G K 10 ) I 5 BE S AMIE . BNP E
O JI TR I T BEAS A Sy 0 ) S0 B M 2 Wy K
JPRCR VP M EE AR bR T AR BEI R B BNP &
QRS i 56 B 52 1 3% IEAH O, JIE S8 QRS % 9 J¥ e i &2
i) 6 O DI REK V- o P2 B RS B Z) BNP AR
i TC W] 2 0, 48 7R T R BEOR 1R O T RE Y T B,
BB RAFi sz AR, MRS 3 A~H & 6 4~ A BNP
PG LR TS R NI S NERL B e T PO T
HIE ML B T3 2 27 AR R R B 5 R R SR B g —



E &-

L B AY BNP KETEARS 3 M H K 6 A4
AR T O A FR A, 5 1 8] B 0 A 18 28 0 T RE K 1
(/e TN i v N (E N R S BTN B3 S N 4
6min 4TI JC A 2% 5, R A5 S R U A R A
KLt — P, AR E B, OB B E
oL P () B B O AR ER A 4 6 AN T AL )
25 AR 18 /N 5, 8] BE &R # RE 48 B 2 2 T 0
i s fig

,/TLFJ?L P ERINC S/ B =N 511 R SV (S S R S €6

TR A R BB S R O AT R B0 HL LA Y
KIEJ%/F,EEﬁuﬁiﬂiﬁjﬁﬁﬂia‘é?ﬁb%‘ifﬁmiﬁlﬂ
B 50 55 A 0 30 2 3 R B X e BE 5 AHL T o S ke
oA )23 B8 B B S i R O 5 R R X T &
EHESLES CUERBASNEL HEH -2
I RAHET S

& % 3Tk

1 Medi C,Mond HG. Right ventricular outflow tract pacing: long — term
follow — up of ventricular lead performance[J]. PACE, 2009, 32
172 - 176

2 BRINAR, ARl 2k S0, A A0 i R AR 5 A 0 =
DARTRE VLA IRAT S [T]. PO AR H %4, 2009, 13

(4):253 =257

iﬁm siish, BEA A, A0 T ) 2B AR TR YT M 0 O Rl 1
W[T]. e e 2 2k, 2010,14(1) 46 - 58

WACE I RE B ST, A A7 0 B R [ R A A X R 0 T B
WREM [ )] RS 2%, 2011, 22(4) .1 -3

Zhang XH, Chen H, Siu CW, et al. New — onsel heart failure after

permanent right ventricular apical pacing in patients with acquired

high - grade atrioventricular block and normal left ventricular function

[J]. J Cardiovasc Electrophysiol, 2008, 19:136 — 141
fﬁ Wb, 45, LG 1 IR YT iR RS 2014 [ T]. AR

E

Jf%,ﬁ’?fﬂ@ B’anﬂc BNPT"L\)’JEJEMMEPH’JII"
22WFIE 2k 2014 ,43(11) .72 - 74
Gold MR, SHorofsky SR, Metcalf MD, et al.

MrE[T]. B

Acute hemodynamic
effects of right ventricular pacing site and pacing mode in patients with
congestive heart failure secondary to either ischemic or idiopathic di-
lated cardiomyopathy[ J]. Am J Cardiol ,2000,85:1106 — 1109
Tse HF, Wong KK, Siu CW, et al. Upgrading pacemaker patients
with right ventricular apical pacing to right ventricular septal pacing
improves left ventricular performance and functional capacity[J]. J
Cardiovasc Electrophysiol ,2009,20:901 —905
(ks H B :2016 12 -26)
(&1 H #:2016 — 12 -29)

(#4176 )

7  Haberman K, Ortiz — Alvarado O, Chotikawanich E, et al. A dual -
channel flexible ureteroscope: evaluation of deflection, flow, illumi-
nation, and optics[ J]. ] Endourol,2011,25(9) ;1411 - 1414

8 User HM,Hua V,Blunt LW et al. Performance and durability of lead-
ing flexible ureteroscopes[ J]. ] Endourol,2004,18(8) :735 - 738

9  Karaolides T, Bach C, Kachrilas S, et al. Improving the durability of
digital flexible ureteroscopes[ J]. Urology,2013,81(4) ;717 —722

10 Gu SP, Huang YT, You ZY, et al. Clinical effectiveness of the Poly-
Scope endoscope system combined with holmium laser lithotripsy in
the treatment of upper urinary calculi with a diameter of less than 2 ¢cm
[J].Exp Ther Med,2013,6(2) :591 - 595

11 Johnson MT,Khemees TA,Knudsen BE. Resilience of disposable en-
doscope optical fiber properties after repeat sterilization[ J]. J Endou-
rol ,2013,27(1) .71 - 74

12 2 Rk, AL . 214 AU RS BB S B IOL IR T B R R
W EBIE 97 IR E ()] RIS B e R, 2016,25 (7)) -
317 -321

13 Boylu U,Oommen M, Thomas R,et al. In vitro comparison of a dis-
posable flexible ureteroscope and conventional flexible ureteroscopes
[J].] Urol,2009,182(5) :2347 - 2351

14 BSOS TR, A AL 7 BT BRI TA T 00 1 R B B IR
AR 10 AR [J]. AR IR AMRE 24 35,2013 ,13(6) 1563 —

20

21

565
Honeck P, Wendt — Nordahl G, Hacker A, et al. Risk of collateral
damage to endourologic tools by holmium: YAG laser energy[J].J En-
dourol ,2006,20(7) :495 —497
Marks AJ,Teichman JM. Lasers in clinical urology : state of the art and
new horizons[ J]. World J Urol,2007,25(3) :227 -233
Kitano H, Shinmei S, Goriki A, et al. Comparison of pneumatic litho-
tripter and Holmium YAG laser in transureteral lithotripsy ( TUL)
[J]. Nihon Hinyokika Gakkai Zasshi,2013,104(3) :513 =520
Binbay M, Tepeler A, Singh A, et al. Evaluation of pneumatic versus
holmium: YAG laser lithotripsy for impacted ureteral stones[ J]. Int
Urol Nephrol,2011,43(4) :989 -995
Roupret M, Babjuk M, Comperat E et al. European association of urol-
ogy guidelines on upper urinary tract urothelial cell carcinoma: 2015
update[ J]. Eur Urol,2015,68(5) :868 — 879
Cordes J,Nguyen F,Lange B, et al. Damage of stone baskets by endou-
rologic lithotripters: a laboratory study of 5 lithotripters and 4 basket
types[ J]. Adv Urol,2013,2013:632790
AL, AR IRATS, S5 R E RIS | A0 R RS
i PR BRI S AU SROE RE AT ARV T S A R SO R LR LT ]
o B B2 R, 2015, 15 (11) 1982 - 985
(ks B #7:2016 —11 —08)
(f&19 A #1:2016 - 11 -08)

.47 .



