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Renal sympathetic denervation for treatment of resistant hypertension using a 5 F microtube-irrigated ablation catheter

ZHANG Hong, LI Ling-yan, LU Tian-jiao, ZHANG Hua, DENG Wei-ming, DUAN Qiu-xia, GAO Jun-qing, LIU Zong-jun’
Department of Cardiology, Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062, China

[Abstract] Objective To observe the effectiveness of catheter-based renal sympathetic denervation (RDN) for reducing
blood pressure in patients with resistant hypertension using a 5 F microtube-irrigated ablation catheter. Methods Thirty
patients with resistant hypertension received RDN between January 2013 and December 2015. They were randomly divided
into two groups: general ablation catheter group and microtube-irrigated ablation catheter group, with 15 cases in each group.
5 F temperature-controlled catheter was used in the general ablation catheter group. 5 F microtube-irrigated ablation catheter
(microtubes at the head) was used in the microtube-irrigated ablation catheter group. Cold saline was irrigated for mapping
and ablation. All patients were followed up for 9 months. Clinic blood pressure, 24 h ambulatory blood pressure, biochemical
tests and cardiac function were measured at baseline and during follow-up. Results RDN was successfully performed in all
patients. At the 9-month follow-up, the decrease of 24 h ambulatory systolic blood pressure (SBP) in the microtube-irrigated
ablation catheter group was more obvious than that in the general ablation catheter group ([34.67+13.02] mmHg vs [17.00+
16.74] mmHg, P<<0.01; 1 mmHg=0.133 kPa). The 24 h ambulatory diastolic blood pressure (DBP) in the microtube-irrigated
ablation catheter group was significantly lower than that in the general ablation catheter group ([81.20%7.15] mmHg vs
(87.60£8.17) mmHg, P<<0.05). There was a decreased trend in the use of antihypertensive drugs in the microtube-irrigated
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ablation catheter group as compared with the general ablation catheter group, particularly in the use of diuretics (P<<0.05).

During the operation, the microtube-irrigated ablation catheter group had a significantly lower catheter temperature (P<<0.001),

greater energy (P<<0.05), and greater decrease in impedance than the general ablation catheter group (£<<0.05). No syncope

or amaurosis caused by hypotension, or deterioration of renal function occurred in either group. Conclusion 5 F microtube-

irrigated ablation catheter is a safe and effective device during renal artery ablation. It has more advantages than general ablation

catheter in reducing SBP and diuretic use in the treatment of resistant hypertension.

[Key words] renal denervation; renal sympathetic denervation; irrigated ablation catheter; hypertension
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HTN X5 AR 15 B B S i e R 2 —, P
WERE— PR AR AR B Ik 25 S8 Bl 22 T
fil % RDN BJ7 RO & B CEZEMIEMN . A
W5 R BT TEREALS BT, DL 2013 4F 1 A &
2015 4F 12 H THPBeEsZ RDN A7 A7 & & i
JEBE NBETEX G, WIPARTT 5 F GUALHE T T Rl
AR RDN B AR 9520

[Acad J Sec Mil Med Univ, 2019, 40(11): 1263-1269]

1 #FRFFTE

1.1 AFRAT% VEEL 2013 4E 1 A % 2015 4E 12 H
TEFR e RDN JRYT Y 30 M5l [ 44 vy 1 e £
YERBFTEN G IARRHE: e 18~85 %, A4l
AU AR 3 Fhak 3 AL B RRIZEAIAG R 258, 2
1L A5 =140/90 mmHg (1 mmHg=0.133 kPa) .

HEBRPRAE: (1) A B shlkopkzs i L iR A0 A
s B sk aE s (2) B AR E Nk

K (estimated glomerular filtration rate, eGFR ) <
45 mL/(min*1.73 m%); (3) 1 BEERME; (4) ™

HAOMERREGR s (5) PRZEBFFEd A b4l
W2 (6) 6 A WA A O NUEEAE K ik 14 7

Gho ABFRARRIRBEC IR AL, A ABER
HHEE T NSRS

1.2 gk RGN R 5 B
S TH A AL I R R AL, AL 15 Bl
W AT AL . [ S F RSk B A
( 3£ St. Jude Medical A ) , JE 50~55 C,
IR 6~15 W TFLUEE FA5 MMl . T 5 F i
LA R ( RIBEGREITEAMA RA R ), FFik
PEVRED, ki 3.5 mm, 45 12 /ML, BRIEHS
EhKLL 2 mL/min JEBE A, WHAEETLL 12 mL/min
VOEFED:, IR 40~48 °C, K 6~15W,

1.3 RDN %% 7% % i BEEERNE
#5417 RDN, ARHT— UMk 0 Iz i ¥ B] ) DG Ak
300 mg MMM E 300 mg, AP E kS %
WHFE 6 000~8 000 U, B zhhkib b7 54,
BA 7TF M. DL IR SEUIT AL Sk
Wi, BA LIMA 5] %% (£E Cordis 2
A, BAERCSRE, LA S Sk DR AR
A 2R AT R e =T i, A A R e [R] Sy
60 s, Zif B skl 4~8 A (AHARIHY @S
[E]% 0.5 cm) , ARJFEAEE Sk
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1.4 ZHyiAkErE A REHIEREYGEN
R R 25 A 0, AR H MR R 25 9 i 28 5], il
SEHZIRM IS SECRE . RV R, YR
J£>160 mmHg 1 (5% ) %75KH>100 mmHg i},
APy, YHEF S E <100 mmHg Fl (5) &F
ik <60 mmHg B 3k 2 GG i HoE IR, 4
B2

1.5 FMFAFRAS  FTAH#EZ RDN RITINEHE
YISEARSG 9 A H BBV . 5T EEL SRR
BEANJFEVIN 24 h ShIME, WEXA LA
BAARSGREVIRZEME . i E Y SO S
EREIFE R o

L6 A T SPSS 210 FfhTTSE TS
B, FFAIES IRV S5 Fork, P
BRI ¢ Ky, ARIEAS M RO LI e (F
PSR, EIUSMRIRO) Fe, RIS HREAIRL:
BRI IRORTET ) s, PRALIRHAEER I o
ey, Fisher BUIMER . Kada/KifE (a) 24 0.05,

2 # R

2.1 FRRAT W —AE L AREFRILAIA 30 Bl
3 RDN JAJ7 A [ v e i i, 55 22 . &
8 1], SFIYLER N (59.33+£12.05) % WFFERTS
YL BRI 1,

F1 WAEAARTRHEZER
2 At i A A AL S il P
N=30 N=15 N=15
i (), xEs 59.334+12.05 55.93410.94 62.73+12.50 0.124
T n (%) 22 (73.3) 11(73.3) 11 (73.3) 1.000
L fimin~ ' X+ 76.43+13.06 79.00+15.42 73.87+10.07 0.290
WEAESTEE 1 (%)
TR 9 (30.0) 3 (20.0) 6 (40.0) 0.427
i B ) 2(6.7) 2(13.3) 0 0.483
Jii 2 v 4(13.3) 4(26.7) 0 0.100
e I I A 15 (50.0) 9 (60.0) 6 (40.0) 0.273
2 RUBEIRIG 15 (50.0) 7 (46.7) 8(53.3) 0.715
W2 A 3(10.0) 1(6.7) 2(13.3) 1.000
[ 1(3.3) 1(6.7) 0 1.000
HYNRIT
iR X+ 3.7340.69 3.8040.68 3.7040.72 0.606
RSB 1 (%) 29 (96.7) 15 (100.0) 14 (93.3) 1.000
ACEI/ARB 7 (%) 30 (100.0) 15 (100.0) 15 (100.0) 1.000
B SZAARBHH I n (%) 16 (53.3) 9 (60.0) 7 (46.7) 0.464
FIBRF 1 (%) 25(83.3) 14 (93.3) 11 (73.3) 0.330
o SZARBRAF n (%) 6 (20.0) 2(13.3) 4(26.7) 0.651
Ay fb2Ee s
ML py/(g « L7, X+s 142.17+£21.94 141.47£19.02 142.87+25.18 0.865
JREZA cy/(umol + LY, X+ 8.28+3.88 7.87+3.69 9.91+6.03 0.569
WLEF c/(umol = L) 92.00 (77.00, 126.00)  102.00 (77.00, 138.00) 88.00 (83.00, 120.00) 0.978
TR % z/(U « L), X s 21.78+13.72 24.08+13.78 19.64+13.82 0.412
KGR AN z,/(U » L"), X% 22374831 24.3849.44 20.50+6.94 0.232
1B cy/(mmol « L™, X+ 6.01+1.99 6.16+£2.52 5.85+1.35 0.681
JENIIK® po/(pg  mL™") 54.48 (13.04,195.60)  86.22 (10.39, 182.40) 46.14 (17.07, 254.80) 0.893
¢GFR [mL*min ' (1.73 m%) '], x£s 71.33£30.75 70.78 £31.48 71.87+31.09 0.925
LB FERR X £
e S ML (%) 54.90+8.27 56.00+7.51 53.87+9.05 0.497
JE BRI AIANAR d/mm 33.75+6.98 32.924+8.27 34.47+5.84 0.569
LELEE RN d/mm 53.86+6.52 52.00+6.23 55.47+6.53 0.164
ZEEJFREEE d/mm 10.89+3.10 11.38+3.80 10.47+2.39 0.444
2 )RS d/mm 11.714£3.26 12.15+3.34 11.33+3.27 0.517
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HE 1
28 A1t e T A TFLIE T S Al Pl
n=30 n=15 n=15
AHTZZEMLE p/mmHg, x+s
e 167.3327.69 171.67%30.69 163.0024.63 0.401
KT 97.33+19.15 104.00423.84 90.67+9.80 0.055
ARATEHASIME p/mmHg, X+ s
24 h P34 172.23+21.75 167.80+25.12 176.67+17.52 0.272
24 h FEHEFIK 95.434+12.53 97.534+13.32 93.33+11.75 0.368
PR R 175.31420.86 170.87424.20 180.07+16.10 0.242
HEEE KR 98.52+10.96 99.87+12.10 97.07+9.84 0.503
IR alE e 160.74+26.02 153.86+26.74 168.15+24.04 0.158
WIEPEEIET R 89.41+13.83 88.71+15.55 90.15+12.30 0.793

PR CR IO %k, 1 PU67%0). 1 mmHg=0.133 kPa. ACEIL Ifil & S5k =AM 7, ARB: U5 Sk 1 SR BH M
5; eGFR: A5G 5 B /NsRIE 1R

2.2 RDN F A2 RDN HEFARSEHWE 2.
MFE 2 W] LLE AL v A I BT R
HR (P<0.05) , FitaEE#E R (P<0.05) , |4

*2 ZREEBPREZBRHZHMAR (RDN) HXFASH

Ao HE S 2 B A T s IR (P<<0.001) o
A ARG YA BB sh ke |2 5 B sh ke 7 5551

xts

S 41t n=30 W EE A n=15 TFLHEE PR n=15 P

TH Rl AL
ZEfm) 6.231+2.20 5.67+1.61 6.71+2.55 0.232
Eaill 6.54+2.02 5.83+1.19 7.14+2.41 0.101

BT R/Q
st YR S 189.924+26.05 188.81+27.67 191.03+25.24 0.820
Y Y G O[S E 183.52423.66 180.47+25.61 186.57+21.98 0.489
Py NERESIEE 171.09£23.29 173.21£22.66 168.98424.50 0.628
FARIE IR 163.89+19.80 164.01+19.59 163.784+20.70 0.976
ZEMIH P22 18.82+8.93 15.60+8.89 22.0448.00 0.046
A BH 422 19.63+8.39 16.4649.32 22.79+6.12 0.036
SERRIREE 0/°C 36.561+8.32 44.61+1.52 28.524+1.56 <0.001

)% PIW
ZEtRRE & 8.23+1.07 8.13+1.25 8.33+0.90 0.618
IEf i fig i 12.17+£1.23 11.67£1.11 12.67+1.18 0.024
i R RE i 8.57+1.77 9.13+1.96 8.001+1.41 0.080
HEE e 12.40+1.19 11.87+1.19 12.9340.96 0.012

23 HYRpHEoL FEUIBIE, MALHEE S TH
R 2 P P e PR 2 W 0 e 286 5 0 TR R 4 e e
FHGFRE L (P>0.05) o {HFER R A4 H

*3 BEHEEZGWARAER

Jiin, AL A T R 2 A A FH AR B g ]
T A A2 (P<<0.05) o BED7IMIE &
M 25t B I3 3.

ZH A N=30 Tl FAIH AL N=15 ALV AT Al N=15 P1H
R x £ 3.30+1.12 3.70+1.29 2.90+0.80 0.072
FEFEEHLH n (%) 28(93.3) 15 (100.0) 13 (86.7) 0.483
ACEI/ARB 7 (%) 26 (86.7) 12 (80.0) 14 (93.3) 0.598
B ZAARBHHIF] n (%) 14 (46.7) 8 (53.3) 6 (40.0) 0.464
FIRF n (%) 18 (60.0) 12 (80.0) 6 (40.0) 0.025
o Z AR 7 (%) 5(16.7) 2(13.3) 3 (20.0) 1.000

ACEL A F KR A ALRHD ), ARB: A Z KR 1 32 AR B 51
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24 EZGERLE A RBEHNIIFER RDN
KGEMATG 9 N H BBEYT, 3 548 fh gl -2
BEAIHE] Y (8.15+4.28) NH, MALHER: T4
RS BE AR (9.004+3.72) 4~ H . BV
], SFLFEESEEAA 24 h ShZS MR- E7 5Kk
U R, 5EE S EEMA LR E S A ST

R (P<0.05) o BEAh, TEILE T RS XT
Ferr, AL T A T 2 R i AR S T Y
TR R SEHMATI Y, 2RA%RITFE
X (P<<0.01) . FUIEEE T 24 h S0 &
ARRTAJE MR ARG 0 L3R 4.

F 4 MEHEEISE 24 h I MEFARRAE MEZTLER
p/mmHg, x+s
e Bit n=30 R n=15 AL A n=15 P{A

24 h P IUS E 146.40+16.83 150.80+18.17 142.00+14.67 0.156
24 h FEER TR 84.4018.22 87.60+=8.17 81.20%7.15 0.030
FUE A R 148.294+16.40 152.00+17.04 144.57+15.45 0.238
A& R 85.11+8.05 87.93+7.36 82.2947.96 0.062
BEE A TR 139.89420.32 142.79+23.14 137.00+17.44 0.462
AT kR 79.71+10.81 82.07+12.16 77.36+9.11 0.256
NI NELE RS 25.83+17.26 17.00+16.74 34.67+13.02 0.003
ARHIARJGE KT 2 11.03+9.58 9.934+8.21 12.13£10.97 0.539

1 mmHg=0.133 kPa

2.5 REFERZ L GALVEE 3 Al Y B
V2 2 MR8 A 2 TR [ Cleds
JE (138.00£12.07) mmHg vs ( 151.00£19.11)
mmHg, P<0.05; #F5K/% (79.00+2.80) mmHg
vs (89.33+£10.50) mmHg, P<<0.001) 1. i
TR TR P R R B L R BR . PR A
AR, WA BT REGARIL,  FEDTIA BRI i A

s brr, WA TRl B B IR 22 5 A e it 2 i X
(P<<0.05) &b, HARIMAEY) b7 Lot B 75 16 A
S TGEI2#Z L (P ¥>0.05) . FELALAGEAK
A E04 <100 pg/mL, SFELEFAEE N, Wl
R AR BEVHIREF 2=k, ey
FRODNEE AR IR 5,

x5 KHPESEELCENE. IEPLEROEEBEER
2 it n=30 W A n=15  HLEESEMMA n=15 PE

Ffiti12 % ML p/mmHg

LETEN 144.50+17.04 151.00+19.11 138.00+12.07 0.034

FFOK T 84.17+£9.20 89.33410.50 79.00£2.80 <0.001
L fmin ! 74.07+8.82 74.73+£8.31 73.449.55 0.686
[(IRE7/E A decSisg N

ML py/(g s L7, Xt 133.48+23.15 135.67+25.35 131.46+21.77 0.660

JREA c/(umol » L"), X+ 8.98+5.38 8.384+4.99 9.58+5.89 0.580

WLEF ¢y/(umol = L™ 96.00 (81.25, 129.00)  90.00 (76.00, 128.50) 98.00 (80.50, 132.00) 0.175

N R ] z5/(U « L), X £ 17.56+£7.35 16.00+5.17 19.00+8.89 0.318

REE R A 25/(U » L"), Xk 19.64+4.30 20.67+4.31 18.6944.23 0.260

8% cp/(mmol « L7, X+s 6.2942.40 6.38+2.83 6.2042.00 0.855

TREMIK" po/(pg * mL ™) 48.95 (15.62,105.70)  45.19 (11.36, 79.13) 69.73 (34.65, 193.80) 0.039

¢GFR [mLe*min ' *(1.73 m") '], x*s 67.63+£30.94 71.16+£34.35 64.09+28.05 0.571
N HEAR x s

el FE S M5 EL (%) 56.96+10.18 59.20+7.70 54.17+12.42 0.208

LELBEWEAAIINA d/mm 32.93+6.69 31.53+6.40 34.67£6.91 0.234

L EEFRARIANAE d/mm 53.0446.73 51.534+5.59 54.9247.76 0.200

20 B NAR d/mm 37.56+5.41 37.07+5.46 38.17+5.52 0.609

iU S RE LR d/mm 10.33+1.84 10.67+£2.02 9.924+1.56 0.302

Z PR d/mm 11.15+2.64 11.07+2.60 11.25+2.80 0.862

O HPAEEC CF UM B, B PUSM 0. | mmHg=0.133 kPa; eGFR: {51 & /NERE T %
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AR Z8 05 PE 5 AR I I K P 2 IE A,
TEPESE NPT S BRI ILA B G . B R & W, 2
i RAAS RSt — 0 30%, K Eem,
I, 3 e BT B A T A 2 5 A 2 KT ] R
il i HE K 2013 A rp P e il 2 WG
J7 R FIRIR I, AW RN GET 2 4 Fh
VL E2iiayy CIRITIRMHEAR 22 ) HAFAE O il 4
i PRUSE (47 [ M v 1L SR, WA RDN AR
TN IEAERRIE, P EYEFT RDN 3G9

RDN 2 FH 1 il 5 48 28 1 gl Jok 25 XU ' 5
Jok, FEBEE DXBUBE U HL L, (B Bl kP Sy i
FEA R I R AN, BHWT S S e n
T R AR R4 i 1R 7K SF o 2009 4F Symplicity
HTN-1 WF5345 R 08 7 RDN X7 &4 &5 1o A
F 0 R I A Rk T A e Bl S 22 Haes i)
AT BEEFEHLXT BB 5T Symplicity HTN-2 i#F—2
Bz T RDN Xl [ 8 il e A e R ™ ik
Hb, AT R 2 0 N FH A [ il g B P I R A 4L
#% REDUCE-HTN" | EnligHTN [ "4 315324
WA RS R, SR, 2014 4E R LR HE KA R
Bl PRBEHLAT BBBFSY Symplicity HTN-3 #4551
WA NS, XF RDN IGITH R TFARA (U7
Skt ) BENRMERED 6 ~H)E,
RDN YA A AMBTFAR LB H MR 551 SR T2
14 mmHg 1 12 mmHg, 462 RS2 E
S AR S A FE T AR AE B AR B L Al 8 A
VRN , I B A —E B SR BR M . 7
ESC2017 & H/AMi) SPYRAL HTN OFF-MED
W4 R s, RDN (i R4 Z 25Wa 7 i
FERmEBRAE ARG 3 MHME R AT A =LA
1k, RDN #2524 h hZs i R & %
i [24 h YR43E AR 5.5 mmHg (P=0.003 1),
24 h #F9K EREAK 4.8 mmHg (P<<0.000 1) , 2345
JEFEAE 10.0 mmHg (P=0.000 4) , i %471k T
5.3 mmHg (P=0.000 2) ], fBFAXS BE 4L A DL i
O ZE S NERES FRIE T RDN B4 &%
PE, FE R R A L A R, ik RNA
ISk s Y R A (R 2 A P o BRARZF 9T B S 0
o E P i 1 R, [k RDN 7R 88 )42 BRI
JE B E TR A TR s T RS R

HH RDN [3R77 24 ) 50054, 5
WFHIH Y 5 F LI 45 5 500 S L 2 4
AR, R R A G T B A s, T AR
FETETR, 55 Rl R Sk 3% T 422 fk vy 2HL 20 B AR
T B Bl kAT E A IR L 41 HE A TR B B
BRSNS, T AR A B8 B A A 45 A0 BE L )
2ot Yy, MR CE Sl KON B ) 4 ik it R AT )
AP Sk S B RS 7, BRI S F (AL I
SELEE KNP A R FEARDESR T IRAT
R, BORH TR SR/, RETPIAEE
AR i 22 e [ (90.6749.80 ) mmHg
vs (104.00%£23.84 ) mmHg, P=0.055], {HZ A
W S B, R RERR THEER
[ (79.00£2.80) mmHg vs ( 89.33+£10.50 ) mmHg,
P<<0.001]1, PiBHRFLIETE S45 A0 11 RlRH o325 8 314
A R B U AN, FEARS BT R, L
FLHEE A5 THALAL 24 h shS i P e R
PR TR [ (34.67+13.02) mmHg
vs (17.00+16.74) mmHg, P<<0.01], BiFLIEE S
A T R . AR R, FLEEE
FETH R R 28 °C A, iR
THALET R BT 45 °C, SILFER, SFLER: K
W3l FABHYT R B K (P<<0.05) , BLAE 0

(P<<0.05) , {EyH RN IF HL 2 B A5 HE
Vi B 2 RE RO A 75 S R s 22 S TE Ge i
EX(P>0.05), 5] 5 F WAL SASE RS
BIVK AT Bl T 1 e iy T R A AL

WA, X 4 Fh S DL 256G T [
PEm MR, ATRERS 20 AR, (BRI H]
BRG] PRAN AT 5 [ — BN RN, Ui R IR
W AR . IRfREEELAE, JF BT HIRIRF A ot
AL S I i A, X SR R IR R Y
KT —EMWL . TEARMThIRATEI, LR
ST R £8 MR IR DR ) LU ARG T i A
HAld (P<0.05) , VEMARLET FEARE T
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