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Abstract 
 
Introduction. Cardiac resynchronization therapy (CRT) 
reduces mortality and hospitalization in patients with 
symptomatic heart failure and left bundle branch block 
(LBBB) on optimal drug therapy. Among all, the reasons 
for “non-response” to CRT pacemaker could be the fail-
ure to achieve optimal left ventricular (LV) lead position 
due to severe curve or stenosis/occlusion of the target 
vein. Case report. We presented a 79-old-male patient, 
New York Heart Association (NYHA) class III, with 
atrial fibrillation, chronic coronary syndrome (CCS), and 
prior myocardial infarction. The patient underwent coro-
nary artery bypass surgery and mechanical prosthetic aor-
tic valve implantation. He was indicated for CRT. The 
patient′s venogram revealed ostial/proximal severe curve 
and stenosis of the posterolateral vein, the only vein of 
coronary sinus that led to anatomically optimal LV seg-
ment for stimulation. After the balloon angioplasty of 
the curved and stenotic portion of the target vein with 
compliant balloon 4.0 × 30 mm, a satisfactory and stable 
position of quadripolar LV lead was achieved. Conclu-
sion. Compliant balloon angioplasty could be a safe and 
efficient way to override severe coronary vein stenosis in 
some CRT cases. 
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Apstrakt 
 
Uvod. Kardioresinhronizaciona terapija (CRT) smanjuje 
smrtnost i broj hospitalizacija kod bolesnika sa simptomatskom 
srčanom insuficijencijom i blokom leve grane (LBBB) koji su 
na optimalnoj terapiji lekovima. Jedan od razloga za „nereago-
vanje” (non-response) posle ugradnje CRT pejsmekera može biti 
neuspeh u postizanju optimalnog položaja elektrode koja stim-
uliše levu komoru zbog izražene krivine ili stenoze/okluzije 
ciljne vene. Prikaz bolesnika. Prikazan je muškarac, starosti 
79 godina, New York Heart Association (NYHA) klase III, sa atri-
jalnom fibrilacijom, hroničnim koronarnim sindromom (CSS) i 
preležanim infarktom miokarda koji je hirurški revaskulari-
zovan sa implantacijom veštačke mehaničke aortne valvule. 
Bolesniku je indikovana ugradnja CRT pejsmejkera a veno-
gramom mu je detektovana ostijalno/proksimalna teška krivina 
i stenoza posterolateralne vene koronarnog sinusa, anatomski 
jedine vene za optimalnu stimulaciju leve komore. Posle balon-
angioplastike zakrivljenog i stenotičnog dela ciljne vene sa 
komplijantnim balonom 4.0 × 30 mm, postignuta je zado-
voljavajuća i stabilna pozicija kvadriplolarne elektrode za stimu-
laciju leve komore. Zaključak. U nekim slučajevima CRT, 
komplijantna balon angioplastika bi mogla biti siguran i efika-
san način za prevazilaženje teške stenoze vene koronarnog si-
nusa. 
 
Ključne reči: 
angioplastika, balonska; srce, terapija, 
resinhronizaciona; koronarni sinus; srce, 
insuficijencija. 
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Introduction 

Cardiac resynchronization therapy (CRT) is a Class I 
indication for treatment of patients with symptomatic systol-
ic heart failure (HFrEF) and QRS > 150 ms and left bundle 
branch block (LBBB) QRS morphology, on optimal drug 
therapy 1. 

One of the main reasons for “non-response” on CRT is 
suboptimal lead placement due to impassable target vein be-
cause of vein anatomy, i.e. severe curve or/and throm-
bosis/stenosis/occlusion, which occurs in 1–4% of the cas-
es 2. One of the non-routine options is to use percutaneous 
transluminal coronary angioplasty (PTCA) balloon. 

Case report 

We presented a case of a 79-year-old male patient, New 
York Heart Association (NYHA) class III, with a history of 
hypertension, chronic coronary syndrome (CCS), prior myo-
cardial infarction. The patient underwent coronary artery by-
pass surgery together with implantation of a mechanical 
prosthetic aortic valve six years ago.  

The electrocardiogram (ECG) showed permanent atrial 
fibrillation (AF) and complete LBBB, with a QRS duration 
of 180 ms and ECG signs of the antero-apical scar. Echocar-
diography revealed reduced left ventricular (LV) ejection 
fraction (LVEF) 30%, dilated LV end-diastolic diameter 
(LVEDD) 61 mm, LV end-systolic diameter (LVESD) 45 
mm with mechanical dyssynchrony, and normal function of 
the mechanical prosthetic aortic valve. Since the patient had 
no history of ventricular tachycardia or ventricular fibrilla-

tion and on ambulatory 24-hours HOLTER monitoring only 
isolated ventricular premature beats (VPBs) were recorded, a 
CRT pacemaker was intended to be implanted. 

Right ventricular lead (TendrilTM STS, St. Jude Medical, 
58 cm) was implanted via a cephalic vein and placed on the 
mid interventricular septum with satisfactory electrical pa-
rameters. On coronary sinus (CS) balloon-assisted venogra-
phy (introducing sheath: AcuityTM Pro, Boston Scientific, 9F, 
54 cm, plus Balloon catheter, model 6747, Boston Scien-
tific), posterolateral branch was identified with a good distal 
diameter reaching the posterolateral LV segment of the latest 
activation. Unfortunately, the proximal tortuosity and sharp 
curve (Figure 1) made the vein unpassable with quadripolar 
(QUARTETTM 1458Q-86, St. Jude Medical), or also with bi-
polar lead (QUICKFLEXTM 1258T-86, St. Jude Medical). 
The vein was made passable only with coronary wire 0.014 
Fr (ASAHI SION, 180 cm). Subselecting introducing sheath 
(Attain Select IITM 900, Medtronic) with two different curves 
also failed to achieve the passage of the lead. Finally, we 
solved the problem with the compliant percutaneous trans-
luminal angioplasty (PTCA) balloon (Sprinter LegendTM 
Medtronic) 4.0 × 30 mm, which was introduced and placed 
into the proximal part of the posterolateral vein with gradual 
expansion up to 12 atmospheres (Figure 2). 

During the inflation of the PTCA balloon, vein stenosis 
(probably due to local thrombus) was confirmed, and after the 
dilatation, the quadripolar LV lead (QUARTETTM 1458Q-86, 
St. Jude Medical) easily reached the desired destination (Fig-
ure 3). The electrical parameters for LV lead on the anatomi-
cally optimal position were acceptable (P4/M3 threshold 
0.625V/ 0.4 ms, without phrenic nerve stimulation). 

 
Fig. 1 – Venogram of the coronary sinus. Note the stenosis of  

the proximal segment of the posterolateral vein. 
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Fig. 2 – Venous angioplasty into the ostial and proximal part of posterolateral 
vein with compliant percutaneous transluminal coronary angioplasty balloon 

(Sprinter LegendTM Medtronic) 4.0 × 30 mm. 
 

 
Fig. 3 – Successful implantation of quadripolar left ventricular 

electrode (QUARTETTM 1458Q-86, St. Jude Medical) after balloon 
dilatation of proximal segment of posterolateral vein. 
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Finally, the atrial lead (TendrilTM STS, St. Jude Medical, 
52 cm) was implanted since the realistic chance of sinus 
rhythm in the follow-up period was expected due to a left atri-
al diameter of less than 50 mm, and a pulse generator (Quadra 
Allure MPTM St. Jude Medical) was placed in standard subcla-
vicular subcutaneous pocket. 

The patient was discharged from the hospital the next 
day without complication and with QRS narrowed for 40 ms, 
with normal biventricular capture (according to the lead 
V1/2). After four months of follow-up, the patient was re-
ferred as a clinical “responder” (LVEF improved up to 45%), 
with evident signs of reverse remodeling, having one NYHA 
class less and better tolerance of effort. 

Discussion 

Although CRT is clearly indicated 3–5 in patients with 
symptomatic HFrEF and optimal drug treatment, having 
complete LBBB with a QRS duration > 150 ms, in sinus 
rhythm (Class IA) or atrial fibrillation (Class IIA), random-
ized controlled trials 6, 7 reported 7.5–10% of unsuccess-
ful implantation due to failure of pacing the LV lead on op-
timal and stable position. 

We presented a case of a 79-year old male patient with 
permanent atrial fibrillation, a mechanical prosthetic aortic 
valve with an indication for CRT pacemaker, with the prox-
imal stenosis of the posterolateral coronary vein, which ag-
gravated optimal LV lead positioning. After venous angio-
plasty with a compliant PTCA balloon, optimal and stable 
position of quadripolar LV lead was achieved. 

Multiple studies have reported the utility of applying in-
terventional principles and equipment in coronary venous 
circulation to accomplish optimal biventricular stimula-
tion 8, 9. Luedorff et al. 10 showed on retrospective analysis in 
a single-center with 705 CRT cases that in 3.5% of the cases, 
venous angioplasty (balloon 3.0 mm in size usually) was 

needed and successfully performed. Moreover, the collateral 
veins could be also dilated in case of occlusion of big coro-
nary vein branches, using small diameter guidewires and bal-
loons 11 to retrogradely approach the target zone of the latest 
activation of LV, but which is a risky, delicate, and pro-
longed procedure. 

Some authors propose placing the stent on the stenotic 
portion of the vein (after the dilatation), but this could lead to 
post-procedural vein occlusion in a short follow-up period 
with further deterioration of LV ventricle function, which 
would diminish the positive effect of CRT. Such a case was 
described in a case report by Jachec´ et al. 12, making these 
options obscure and potentially dangerous. 

On the other hand, some implanters perform stent im-
plantation in the veins parallel to the LV lead, but for other 
reasons than stenosis 13 (to prevent lead dislodgement). In 
that case, the potential huge technical and clinical problem 
would arise in case an extraction was needed. Therefore, one 
should carefully analyze cost-benefit before the decision. 

Finally, since the importance of reaching the optimal 
LV segment for LV stimulation was well established and re-
cently again emphasized (in 69% of lateral or posterolateral 
segments) 14, the present case report, which is an example of 
a non-routine approach and has not been published up to now 
in domestic journals, showed a relatively easy and safe way 
to solve the problem of unpassable target vein by using only 
simple PTCA balloon. In our opinion, a compliant balloon is 
better than a non-compliant or semi-compliant balloon pri-
marily because of safety issues with polyolefin copolymer 
material. 

Conclusion 

In the case of vein stenosis, which precludes placement 
of LV lead, balloon angioplasty is a relatively easy and safe 
approach to facilitate the CRT procedure. 

 

R E F E R E N C E S

1. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats 
AJS. 2016 ESC Guidelines for the diagnosis and treatment of 
acute and chronic heart failure: The Task Force for the diag-
nosis and treatment of acute and chronic heart failure of the 
European Society of Cardiology (ESC) Developed with the 
special contribution of the Heart Failure Association (HFA) of 
the ESC. Eur Heart J 2016; 37(27): 2129‒200. 

2. Mullens W, Grimm RA, Verga T, Dresing T, Starling RC, Wilkoff  
BL, et al. Insights from a Cardiac Resynchronization Optimi-
zation Clinic as Part of a Heart Failure Disease Management 
Program. J Am Coll Card 2009; 53(9): 765‒73. 

3. Priori SG, Blomström-Lundqvist C, Mazzanti A, Blom N, Borggrefe M, 
Camm J, et al. 2015 ESC Guidelines for the Management of Pa-
tients With Ventricular Arrhythmias and the Prevention of Sudden 
Cardiac Death: The Task Force for the Management of Patients 
With Ventricular Arrhythmias and the Prevention of Sudden Car-
diac Death of the European Society of Cardiology (ESC). En-
dorsed By: Association for European Paediatric and Congenital 
Cardiology (AEPC).  Eur Heart J 2015; 36(41): 2793‒867. 

4. Bristow MR, Saxon LA, Boehmer J, Krueger S, Kass DA, De Marco 
T, et al. Comparison of Medical Therapy, Pacing, and Defibril-
lation in Heart Failure (COMPANION) Investigators. Cardi-

ac-resynchronization therapy with or without an implantable 
defibrillator in advanced chronic heart failure. N Engl J Med 
2004; 350(21): 2140‒50. 

5. Cleland JG, Daubert JC, Erdmann E, Freemantle N, Gras D, Kap-
penberger L, et al. The effect of cardiac resynchronization on 
morbidity and mortality in heart failure. N Engl J Med 2005; 
352(15): 1539–49. 

6. Moss AJ, Hall WJ, Cannom DS, Klein H, Brown MW, Daubert JP, 
et al. Cardiac-resynchronization therapy for the prevention of 
heart-failure events. N Engl J Med 2009; 361(14): 1329–38. 

7. Tang AS,Wells GA, Talajic M, Arnold MO, Sheldon R, Connolly S, 
et all. Resynchronization-Defibrillation for Ambulatory Heart 
Failure Trial (RAFT) Investigators. Cardiac-resynchronization 
therapy for mild-to-moderate heart failure. N Engl J Med 
2010; 363(25): 2385–95. 

8. Worley SJ. Implant Venoplasty: Dilation of Subclavian and 
Coronary Veins to Facilitate Device Implantation: Indications, 
Frequency, Methods, and Complications. J Cardiovascular 
Electrophysiol. 2008; 19(9): 1004–7. 

9. Soga Y, Ando K, Yamada T, Goya M, Shirai S, Sakai K, et al. Ef-
ficacy of Coronary Venoplasty for Left Ventricular Lead Im-
plantation. Circ J 2007; 71(9): 1442–5. 



Vol. 78, No. 11 VOJNOSANITETSKI PREGLED Page 1233 

Djurić P, et al. Vojnosanit Pregl 2021; 78(11): 1229–1233. 

10. Luedorff G, Grove R, Kranig W, Thale J. Different venous angio-
plasty manoeuvres for successful implantation of CRT devices. 
Clin Res Cardiol 2009; 98(3): 159–64. 

11. Abben RP, Chaisson G, Neir V.Traversing and dilating venous 
collaterals: a useful adjunct in left ventricular electrode place-
ment. J Invasive Cardiol 2010. 22 (6): E93–6. 

12. Jachec´ W, Wojciechowska C, Tomasik A, Gala A, Kubiak 
G, Kawecki D, et al. Case Report: Therapeutic percutaneous 
transluminal angioplasty with a stenting procedure of a ste-
nosed great cardiac vein in a patient with dilated cardiomyopa-
thy submitted to biventricular pacemaker implantation. Cor et 
Vasa. 2013; 55: E541–4. 

13. Oto A, Aytemir K, Okutucu S, Canpolat U, Sahiner L, Ozkutlu H. 
Percutaneous coronary sinus interventions to facilitate implan-
tation of left ventricular lead: a case series and review of litera-
ture. J Card Fail 2012; 18(4): 321–9. 

14. Ypenburg C, van Bommel RJ, Delgado V, Mollema SA, Bleeker GB, 
Boersma E, et al. Optimal left ventricular lead position predicts 
reverse remodeling and survival after cardiac resynchroniza-
tion therapy. J Am Coll Cardiol. 2008; 52(17): 1402–9. 

 
Received on May 8, 2020  

Accepted June 2, 2020 
Online First June, 2020

 


