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K1 thuét cay may tao nhip tai dong bo
co tim (CRT): Tu lwa chon duong..
tiép can dén t6i wu hoa vi tri dién cuc”
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Patients without
~—— indications for pacemaker
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Chup danh gia giai phau

Anterior veinbranch

Posterior veinbranch

Posterolateral veinbranch

Lateral veinbranch




Bién chirng CRT

Complication rates in RCTs Vs Real world
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Ty 1€ thanh cong cua CRT

Randomized Controlled Trial > Europace. 2007 Jul;9(7):516-22.

Review > Europace. 2009 May;11(5):554-61. doi: 10.1093/europace/eup076.

doi: 10.1093/europace/eum080. Epub 2007 May 31. Epub 2009 Apr 16.
Implantation of cardiac resynchronization therapy Left ventricular lead placement in cardiac
systems in the CARE-HF trial: procedural success resynchronization therapy: where and how?

rate and safety

Fakhar Zaman Khan 1, Munmohan Singh Virdee, Simon Patrick Fynn, David Paul Dutka

D Gras !, D Bécker, M Lunati, H J J Wellens, M Calvert, N Freemantle, R Gervais, L Kappenberger,

L Tavazzi, E Erdmann, J G F Cleland, J-C Daubert;

Affiliations + expand

CARE-HF Study Steering Committee and Investigators PMID: 19372115 DOI: 10.1093/europace/eup076

e

o

Ty 18 cdy thanh cong 1én 95,9% I
Bién chtng trong 24h 1a 10%: Phan 16n 1a tudt ddy dién cuc, rach hoic
thung xoang tinh mach vanh.

Bién chimg trong 30 ngay 1a 5,5%: chi yéu 1a tudt day dién cuc xoang
vanh.

Lau dai: Ngudng kich thich ting cao -




Nguyén nhan that bai CRT

» Giai phau hé thong tinh mach vanh: e« Phau thuét vién thiéu kinh nghiém:

 Khong dua dugc day dan vao xoang » SO ca thyc hién chua dat learning
vanh. curve hodc s6 ca hang nam it.

e Vi tri cay ghép khong phu hop dé e Cac bién ching cap tinh (nhu boc tach
dong bo lai. thanh xoang vanh hoac thung tinh

» Kich thich than kinh hoanh. mach).

» Luya chon thiét bi khong phu hop.




Bat thuong xoang tinh mach vanh




Chuan bi bénh nhan

» Chong dong:

PRIOR PROCEDURES
e« NOAC 0<;~';r;:;ss.z;.,
2 60 Low Risk

M
st =

{ »'"“‘/'J (:) DEPRESSED RENAL 5_6

K‘\ FUNCTION
I'e 2 N\ 1: GFR<30 ml/min Intermediate Risk

A VoY * A VoY
* Chong ngung tap tiéu cau i
. IMMUNOCOMPROMISED
00000

* Khang sinh du phong: | S .

* Khang Vitamin K

* Cefazolin, vancomycin

e Thang diém PADIT > 5 thi kéo dai ngay dung khang sinh




Gay t€ va duong vao mach mau

» Gay té: tai cho

* Puong vao mach mau

Tinh mach nach

Tinh mach dau

Tinh mach dud1 don

St dung Si€u am ho tro choc mach

Str dung XQ ho tro

CENTRAL ILLUSTRATION: Subclavian/Axillary Vein Puncture Versus
Cephalic Vein Cut-Down for CIED Lead Implantation

\cephalic vein

subclavian

clavicle \ cutdown
\-‘j ¥ \
p \ [llll]llllilllllimg!{ﬁ =\ - j}j{)
" : | L} —
\axillary

vein
puncture

) __— subclavian
., vein
puncture

Clinical Outcomes SVPvs CV;Z AVP vs CVC

SVP cvc AVP
(N=18,009) (N=17,304) (N=409) (risk ratio]

(risk ratio)
Procedural success 96.3% 76.2% 96.3% 1.24 (p<0.05) 1.25 (p<0.05)
Complications
Pneumothorax 1.3% 0.2% 0%  4.88 (p<0.05) 0.20 (p>0.05)
Lead failure 2.3% 11% 1.5%  2.09 (p<0.05) 0.78 (p>0.05)
Pocket hematoma/bleeding  1.9% 5.8% 0.6% 0.83(p>0.05) 0.33(p>0.05)
Device infection 0.8% 0.9% 1.3%  110(p>0.05) 0.96 (p>0.05)

Atti, V. et al. J Am Coll Cardiol EP. 2020;6(6):661-71.
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Puong vao mach mau

» Nhiing tinh huéng gi xay ra néu khong choc dugec mach mau?

* Tinh mach x¢p do thiéu dich

* Co that tinh mach § i v'e%%__capha,ic .

Axillary vein

e TAc tinh mach

» Chung ta s& lam gi tiép theo

* Chup tinh mach xac dinh van dé



o that tinh mach
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Tac tinh mach




Tao 0 may va dat dién cuc

* Tao 0 may

* Pat dién cuc
e That phai
* CS
« Nhi phai

* Pién cuc nao nén dat dau tién ?

» DPién cuc nhi phai co phai lic ndo ciling can thiét phai dit khong ?




Dat dién cuc xoang vanh

e Lam sao dé dat ong thong vao xoang vanh ?
« Pit truc tiép ong thong vao CS

* St dung dién cuc tham do dién sinh 1y

« Sur dung 6ng thong chup PMV ( AL2 hoic MP )




Su dung dién cuc tham do dién sinh ly




Tao duong vao CS

Piit truc tiép ong thong vao CS Sir dung ong théng chup PMV (AL2 hosic MP)




That bai dat CS ta s& lam gi

e Thir lai & 1an sau
« it LBBAP

» Guri phau thuat dit dién cuc ngoai mac




Vi tri dién cuc LV t6i vu trong CRT

Randomized Controlled Trial > J Am Coll Cardiol. 2012 Apr 24;59(17):1509-18.
doi: 10.1016/j.jacc.2011.12.030. Epub 2012 Mar 7.

Targeted left ventricular lead placement to guide
cardiac resynchronization therapy: the TARGET
study: a randomized, controlled trial

Fakhar Z Khan ', Mumohan S Virdee, Christopher R Palmer, Peter J Pugh, Denis O'Halloran,
Maros Elsik, Philip A Read, David Begley, Simon P Fynn, David P Dutka

Affiliations + expand
PMID: 22405632 DOI: 10.1016/j.jacc.2011.12.030

Randomized Controlled Trial > JACC Clin Electrophysiol. 2018 Nov;4(11):1410-1420.
doi: 10.1016/j.jacep.2018.07.006. Epub 2018 Aug 29.

Left Ventricular Lead Location and Long-Term
Outcomes in Cardiac Resynchronization Therapy
Patients

Valentina Kutyifa ', Annamaria Kosztin 2, Helmut U Klein 3, Yitschak Biton 4,
Vivien Klaudia Nagy 5, Scott D Solomon €, Scott McNitt 2, Wojciech Zareba 3,
llan Goldenberg 3, Attila Roka #, Arthur J Moss 3, Bela Merkely ®, Jagmeet P Singh 4

Affiliations + expand
PMID: 30466845 DOI: 10.1016/j.jacep.2018.07.006
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> Int J Cardiol. 2016 Nov 1:222:157-162. doi: 10.1016/j.ijcard.2016.07.235. Epub 2016 Jul 30.

An anterior left ventricular lead position is
associated with increased mortality and non-
response in cardiac resynchronization therapy

Mads Brix Kronborg ', Jens Brock Johansen 2, Sam Riahi 2, Helen Hoegh Petersen 4,
Jens Haarbo 5, Ole Dan Jergensen ©, Jens Cosedis Nielsen 7

Affiliations + expand
PMID: 27494729 DOI: 10.1016/j.ijcard.2016.07.235

Conclusion: An anterior left ventricular lead position is associated with increased all-cause
mortality and lower clinical response rate in patients treated with CRT and should be avoided.

Conclusions: In mild HF patients with LBBB and an implanted CRT-D, lateral/posterior, and anterior
LV lead locations are similarly associated with reduction in the risk of HF or death events compared
to ICD alone. Mortality benefit derived from CRT-D is associated only with patients with
lateral/posterior LV lead location. An apical LV lead location should be avoided due to the early risk
of death whenever possible. (Multicenter Automatic Defibrillator Implantation With Cardiac
Resynchronization Therapy [MADIT-CRT], NCT00180271; Multicenter Automatic Defibrillator
Implantation Trial With Cardiac Resynchronization Therapy Post Approval Registry [MADIT-CRT-
PAR], NCT01294449; and MADIT-CRT Long-Term International Follow-Up Registry - Europe,
NCT02060110).




Lua chon tinh mach dich cho LV lead

e Chup CS 6 LAO 30 dd
* Nhanh 1y tréong 1a bén hoac sau bén
* Khong ¢6 nhanh 1y tuéng => trudc bén

» Khong c6 nhanh bén nao hoic nhanh bén rat nho: LBBAP hodc giri
dat dién cuc ngoai mac. Can luu y la LBBAP va dién cuc ngoai mac la

bipolar nén khong thé két noi vdi cong 4 cuc => luu y chon may CRT
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Két qua cudc khao sat cuia hdi nhip tim Chau Au

A Coronary sinus angiography B LV pacing site
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Yes, with a Yes, without No Sonetimes, after 0% Anatomical Location with Site with late  The site which
ballon ballon unsuccessfull LV (mainly late mechanical  electrical is easiest to
catheter catheter lead placement postero-lateral) activation activation achieve
attemp region a stable lead

(after echo position
evaluation)




Thach thtc kh1 dat LV lead

* Duong vao CS * Duong vao nhanh bén

Van Vieussen va tinh mach Marshall

Nhi trai gian 16n

L0 riéng bi¢t cia nhanh sau hodac nhanh

Van dé van Thebesian sau bén

Cac tinh mach nho, xoan van, goc gap

Hep 16 xoang vanh — bat thudng giai phau
16m.

Tinh mach chu trén trai

Kich thich day than kinh hoanh




Hep 10 vao CS

N Gt ance to Diagnostic EP catheter carefully CS sheath advanced after EP
SRR advanced inside steerable catheter, and contrast can now fill
Fi et A L sheath via femoral vein the coronary sinus past the initial

verified with contrast stenosis/Thebesian valve




Tinh mach dich nho, goc gap 16n

Very tortuous
anterolateral branch

Guidewire
in place
Small qliber Possible to
in the distal part snarein
the main
CSos
Leadin
position
“. Options for advancing
A the guidewire back to
the main CS

_--.-
=

doi: 10.1007/s00399-022-00863-x



https://doi.org/10.1007/s00399-022-00863-x

Hep tac nhanh bén => nong bong

Eur Heart J Case Rep. 2025 Jun 5;9(6):ytaf241. doi: 10.1093/ehjcr/ytaf241
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Tac tinh mach than canh tay dau — tac 16 CS -LPSVC

PLSVC

anchor
balloon



https://doi.org/10.1016/j.jccase.2021.11.009

Lua chon dién cuc that trai
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Lua chon dién cuc that trai
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Trends in LV Lead Implantation

~+—Bipolar LV lead -®-Quadripolar LV lead
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A Meta-Analysis Of Quadripolar Versus Bipolar Left Ventricular Leads On Post-

Procedural Outcomes

The analysis included 8 studies comparing QL and BL implantation.

PubMed, EBSCO database, Major
Cardiology Meetings

29 abstracts and manuscripts

\f 9-Studies excluded at the
title/abstract level

Study ID Type of Study Age Mean+SD Sample Size Longest follow up Risk difference between QL versus BL (95% CI)

Arias et al 2012 Prospective Observational 65.6 + 9.9 42

Forleo et al 2012 Retrospective 68.3+10.7 45
Corbisiero et al 2014 Retrospective No data 79
Dhillion et al 2014  Retrospective 71+8 29
MORE-CRT 2014 Prospective randomized 68+10 1,068

Turakhia et al 2014 Prospective Observational 69.8+11.3 24,293
Forleo et al 2015 Prospective Observational 70.3+9.2 418

Behar et al 2015 Prospective Observational 68.4 + 0.55 721

9 months -0.05 [-0.20, 0.11]
6 months -0.23 [-0.43, -0.03]
3 months -0.02 [-0.09, 0.04]
6 months 0.00 [-0.12, 0.12]

6 month -0.03 [-0.06, 0.01]
12 months -0.01 [-0.02, -0.01]
39 months -0.05 [-0.10, -0.01]
60 months -0.08 [-0.12, -0.05]

20-Studies assessed for full text
evaluation

QL giam 44 % nguy co twong ddi tir vong do moi nguyén nhén so véi BL

(Odds Ratio

(Odds Ratio
M-H, Random, 95% CI

\( 12-studies with no post
,L procedural outcomes

8-Eligible Studies

052(0.35,0.77]
043(0.03,5.33
1.23[0.34,4.43]

0.56 [0.38,0.81)

Quadripolar Bipolar
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl
Behar etal 2014 a7 357 82 364 894%
Dhillion et al 2014 1 15 2 14 22%
Forleo etal 2015 6 230 4 188 B84%
Total (95% CI) 602 566 100.0%
Total events 54 88

Heterogeneity. Tau*= 0.00; Chi*=1.63,df= 2 (P=0.44), F= 0%
Test for overall effect Z= 3.07 (P=0.002)

doi: 10.4022/jafib.1472
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Quadripolar Bipolar .
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A Meta-Analysis Of Quadripolar Versus Bipolar Left Ventricular Leads On Post-
Procedural Outcomes

The analysis included 8 studies comparing QL and BL implantation.

QL giam 52% nguy co hong hay phai dat lai dién cuc so voi BP QL giam thoi gian chiéu tia 5.21 phiit so véi BL.
Quad Bipola Odds Ratio 0dds Ratio BWB
Study or Subgroup Evemsa Total Events 'Total Weight M-H, R S‘ : 95%Cl M-H, Ra f 95%Cl 0uadnpolar . Mean Difference Mean Diference
‘tias elal 2012 12 2 2N 13%  047[004.569 ¢ > Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Beharetal 2014 13 357 44 364 145% 0.27(0.15,052) ¥—— % J ——
i 'R TR e ¢ Arias etal 2012 2% 11 21 383 26 21 41% -1230424.37,-0.23)
Dhillion et al 2014 0 15 0 14 Not estimable Dhillion et al 2014 277 13 15 32 14 14 62% -500F14.85 489 —_r
F 2012 2 6 23 % 0.13[0.01,1.23 ¥—mm——————————— . -
Fg::z::::mzs 1’3 2 o 123% 0;5{01;;70} Forleo etal 2015 178 103 230 227 156 188 896% -4.90[7.50,-2.30] .
MORE-CRT 2014 100 712 78 341 299%  055(0.40,0.77] —e—
Turakhia et al 2014 103 4379 733 19914 390%  063(051,0.78] —a— Total (95% CI) 266 223 100.0% -5.21(.7.67,-2.75) 4
Total (95% C1) 5763 20894 100.0%  048(0.36,0.64] - Heterogeneity: Tau®= 0.00; Ch*= 1.38, df= 2 (P = 0.50); F= 0% t 100 530 5 5*0 . 005
Total event: 231 891 - E -
Hoelaetz;ee::m Tau?= 0.04; ChP= 9.49, df= 6 (P= 0.15), P= 37% k= v ; 3 Testfor overall effect Z= 4.16 (P <0.0001) Quadripolar Bipolar
Testfor overall effect Z= 4.96 (P < 0.00001) Favours Quadripolar Favours Bipolar
QL giam 76 % nguy co kich thich than kinh hoanh so véi BL QL giam thoi gian thi thuat 10.33 phit so véi BL
Quadripolar Bipolar 0dds Ratio 0dds Ratio
Stydyor Subgroup  Events Total Events Total Weight M-H,Random, 95% CI M-H, Random, 95% CI Quadnpolar Bipolar Mean Difference Mean Difference
Arias etal 2012 3u 7 N W% 033007,153 ——r Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C!
Beharetal 2014 0 357 16 364 11.1% 0.03[0.00,049 &—— jeios
Foeo ol 2l 2015 0 1 B 168 5% 030 014,063 g Dhillion et al 2014 43 3N 15 254 49 14 47% -11.00}41.08 1908
RS Forleoetal 2015 1102 311 230 1205 373 188 953% -10.30[16.98,-362) .
Total (95% CI 608 513 100.0% 0.24[0.09, 0.65 -
Tota ;ems ) 0" . [ ] Total (95% Cl) 245 202 100.0% -10.33[-16.85,-3.81) &
Heterogeneity: Tau?= 0.29; Chi*= 2.98, df= 2 (P= 0.23); P= 33% 0 = 0:1 1 1:0 100: Heterogeneity. Tau®= 0.00; Ch*= 0.00, 8f= 1 (P = 0.96); P= 0% 5100 50 ) 5’0 100’
Test for overall effect Z= 2.82 (P= 0.005) ' Testfor overall eflect Z= 311 (P=0.002) Quadripolar Bipolar

Quadripolar Bipolar

doi: 10.4022/jafib.1472



https://doi.org/10.4022/jafib.1472

ESC

2021

Patients undergoing CPP
implant

v

CRT implant

with BiV
pacing

v

CSP implant
with HBP or
LBBAP lead

v

v v

) Position lead and [ Target LV lead
Non-apical LV program device to | to sites of late

lead location  ‘maximally narrow ventricular
(2a, C-LD) final paced QRS activation
(2a, B-NR) (2b, C-LD)

v

CS LV lead placement
unsuccessful or

suboptimal
|

v

Cross over to
HBP or LBBAP

(2a, C-LD)

v

Crossover to surgical
epicardial CRT with BiV pacing
(2b, C-LD)

v

Assess for His bundle or left
bundle current of injury

(2a, C-LD)
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e

30 ms

Left marginal vein

JRs

110 ms

Left posterior ventricular vein
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LV sens

Middle cardiac vein (MCV)
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LV sens

Small cardiac vein
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Két luan

» Sy thanh cong cua thu thuat cay CRT phu thudc vao nhiéu yéu to ca
chu quan va khach quan.
» Nam vitng duoc giai phau va kiém soat tot cac tinh huéng phat sinh

trong thu thuat gitp ching ta c6 thé hoan thanh thu thuat mot cach an

toan
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