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New Technique
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Introduction: Failure to achieve left ventricular pacing remains one of the obstacles to cardiac resynchronisation therapy.
Methods: A new technique for the placement of left ventricular pacing leads in the tributaries of the coronary
sinus is described. Antegrade visualisation of the coronary sinus is accomplished by selective coronary angiography and a hydrophilic 0.032” wire is advanced along the coronary sinus. This facilitates advancement
of a coronary sinus sheath over a multipurpose diagnostic catheter. A hydrophilic angioplasty wire is then
utilised for negotiation of the inferior left ventricular vein and successful placement of the left ventricular pacing lead.
Results: In 5 patients in whom cannulation attempts were unsuccessful despite prolonged fluoroscopy time
(39.85 ± 9.6 min), the new technique resulted in successful placement of the left ventricular pacing lead
within an average fluoroscopy time of 6.5 ± 2.1 min.
Conclusion: Antegrade visualisation of the coronary sinus via selective coronary angiography and the use of
a hydrophilic angiography wire may facilitate successful implantation of a left ventricular pacing lead in difficult cases.
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C

ardiac resynchronisation therapy
(CRT) is an established therapeutic option for certain patients with
advanced heart failure.1,2 However, despite
recent advances in lead-delivery technology,
the failure of successful left ventricular pacing remains one of the obstacles to CRT.
Inability to cannulate the coronary sinus
and/or advance the pacing lead into one of
its tributaries is mainly responsible for the
reported unsuccessful implant rates of 513%.3-5 In certain patients who have a peculiar coronary sinus anatomy, placement
of a left ventricular pacing lead may be very
challenging.6-9 We report on a new technique for rapid cannulation of the coronary
sinus and advancement of the left ventricular pacing lead with minimum fluoroscopy
and procedure time in cases where conventional techniques have been unsuccessful.
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Methods
Patients
Five patients with adverse coronary sinus
anatomy were studied (Figures 1, 2). In all
patients, the coronary sinus could not be
successfully cannulated with a steerable
electrophysiology electrode despite prolonged efforts, exceeding 30 min of fluoroscopy
time, and the use of multiple coronary sinus
sheaths, such as all three curves of the Rapido Cut-away (Guidant) and the Attain
(Medtronic) sheaths.
Technique
Left coronary angiography is performed
using a 5F diagnostic 4L Judkins catheter
through the femoral route. Digital acquisition at 12.5 frames/s is maintained until
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Figure 1. Localisation of a low positioned coronary sinus ostium in
the anteroposterior projection. A very low position (arrow) of the
coronary sinus ostium is seen (as judged by the position of the
tetrapolar electrode that records a His bundle potential) and the
coronary sinus itself has a very steep course. Advancement of
steerable electrodes or pacing leads in such cases is extremely difficult.

full visualisation of the coronary venous system is accomplished. Usually, technically challenging cases involve an ectopic position of the coronary sinus ostium
and/or a subsequent steep angle of the coronary sinus
course such that manipulation and advancement of
any lead is virtually impossible (Figures 1, 2). A cineangiogram obtained in the 20Æ left anterior oblique
projection allows orientation of the tip of a coronary
sinus sheath towards the ostium of the coronary sinus.
Thus, the ostium of the coronary sinus may be engaged, but further advancement of either the sheath or
a steerable electrophysiology electrode may be impossible.
A hydrophilic 0.032” J wire (Terumo) is then advanced through a 5F multipurpose catheter along the
coronary sinus towards the great cardiac vein. The hydrophilic nature of this wire allows easy negotiation of
the coronary sinus lumen and provides support for advancement of the 5F multipurpose catheter and consequently the coronary sinus sheath into the coronary sinus just below the ostium of the inferior left ventricular
vein. Alternatively, it can be exchanged with stiffer
wires for this purpose. A PT2, LS (Boston Scientific)
hydrophilic angioplasty guide wire is used for negotiation of the inferior left ventricular vein and the left ventricular pacing lead is advanced over it.
Results
In 5 patients, coronary sinus cannulation attempts
were unsuccessful despite prolonged fluoroscopy time

Figure 2. Localisation of a high positioned coronary sinus ostium
in the 20Æ left anterior oblique projection (left panel). Despite the
engagement of the coronary sinus ostium by the sheath following
visualisation of the coronary sinus (right panel), no further advancement of the electrode or the sheath was possible without the
use of the hydrophilic wire.

(39.85 ± 9.6 min) (Table 1). Adoption of the new
technique resulted in successful placement of the left
ventricular pacing lead with an average fluoroscopy
time of 6.5 ± 2.1 min. No complications were encountered.
Discussion
One of the major technical limitations to achieving
successful left ventricular pacing lies in the anatomic
variability of the coronary sinus and its tributaries. So
far, several techniques have been reported to facilitate lead placement in technically difficult cases. A
markedly angulated coronary sinus poses special difficulties for intubation, particularly advancement of the
left ventricular lead into a suitable tributary.10,11 Such
an anatomy might prohibit deep cannulation of the
coronary sinus with a dedicated electrophysiology
catheter that is usually employed for this purpose
and/or further advancement of the coronary sinus
sheath over the catheter. Lack of sufficient support
Table 1. Clinical and procedural characteristics. Fluoroscopy times
(FT) required for unsuccessful attempts (Preceding FT) and for
placement of left ventricular pacing lead with the new technique described.
Pt

Sex

Age

Diagnosis

Preceding FT
(min)

FT with new
technique (min)

1
2
3
4
5

F
F
F
F
M

65
68
56
60
65

DCM
DCM
IHD
DCM
IHD

52
36
48
31
32

9
7
6
4
4.5

DCM – dilated cardiomyopathy; IHD – ischemic heart disease.
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with a coronary sinus sheath well into the coronary sinus may also prohibit successful advancement of the
left ventricular lead into a sharply angulated inferior
left ventricular vein. Variations in the morphology of
the eustachian valve and its ridge may also create anatomical difficulties. Hellerstein and Orbison12 have reported large, membrane-like valves that practically occlude the orifice in up to 25% of hearts; this might potentially make intubation extremely awkward, despite
the use of a guiding flexible or curved-tip guiding
catheter. In addition, sharply angulated side-branches
may render the placement of a left ventricular lead extremely difficult, even using several techniques and
modifications that have been proposed for technically
challenging cases.13-18
Retrograde venography is often used for the delineation of coronary sinus anatomy. This, however, requires cannulation of the coronary sinus and, in addition, carries up to a 3-6% risk of venous dissection or
perforation.3-5,9 Antegrade visualisation of the coronary
sinus via coronary angiography has been reported previously, and its use has been advocated in order to assist
lead positioning via conventional techniques.19,20 The
use of a hydrophilic wire for the negotiation of the
coronary sinus following its antegrade visualisation has
not been reported before. The angiographic hydrophilic J wire is a steerable wire that is routinely used in the
case of difficult femoral access due to extensive atheromatosis or tortuosity of the iliac-femoral system. In addition, it is sufficiently strong to provide support for the
advancement of the multipurpose catheter and subsequently the sheath. Use of the double-wire technique,17,18 when required, further improves support and
facilitates left ventricular lead positioning in the inferior
left ventricular vein.
Our technique has two main advantages. First, it
allows easy identification of the coronary sinus orifice
and selection of a suitable side branch for left ventricular pacing. Second, it provides support for the advancement of the sheath up to the orifice of this side
branch. In our laboratory it is now routinely used in
all biventricular pacing cases with considerable success and minimal radiation exposure. We advocate its
use at least in technically challenging cases.

References
1. Bradley DJ, Bradley EA, Baughman KL, et al: Cardiac resynchronization and death from progressive heart failure. A
meta-analysis of randomized controlled trials. JAMA 2003;
289: 730-740.

104 ñ HJC (Hellenic Journal of Cardiology)

2. Hunt SA, Abraham WT, Chin MH, et al; American College
of Cardiology; American Heart Association Task Force on
Practice Guidelines; American College of Chest Physicians;
International Society for Heart and Lung Transplantation;
Heart Rhythm Society. ACC/AHA 2005 Guideline Update
for the Diagnosis and Management of Chronic Heart Failure
in the Adult: a report of the American College of Cardiology/American Heart Association Task Force on Practice
Guidelines (Writing Committee to Update the 2001 Guidelines for the Evaluation and Management of Heart Failure):
developed in collaboration with the American College of
Chest Physicians and the International Society for Heart and
Lung Transplantation: endorsed by the Heart Rhythm Society. Circulation 2005; 112: e154-235.
3. Young JB, Abraham WT, Smith AL, et al; Multicenter InSync ICD Randomized Clinical Evaluation (MIRACLE
ICD) Trial Investigators: Combined cardiac resynchronization and implantable cardioversion defibrillation in advanced
chronic heart failure: The MIRACLE ICD trial. JAMA 2003;
289: 2685-2694.
4. Bristow MR, Saxon LA, Boehmer J, et al; Comparison of
Medical Therapy, Pacing, and Defibrillation in Heart Failure
(COMPANION) Investigators: Cardiac-resynchronization
therapy with or without an implantable defibrillator in advanced chronic heart failure. N Engl J Med 2004; 350: 21402150.
5. Cleland JG, Daubert JC, Erdmann E, et al; Cardiac Resynchronization-Heart Failure (CARE-HF) Study Investigators:
The effect of cardiac resynchronization on morbidity and
mortality in heart failure. N Engl J Med 2005; 352: 1539-1549.
6. Shepard RK, Ellenbogen KA: Challenges and solutions for
difficult implantation of CRT devices: the role of technology
and techniques. J Cardiovasc Electrophysiol 2007;18 (Suppl
1): S21-25.
7. Santini M, Ricci R: Biventricular pacing in patients with
heart failure and intraventricular conduction delay: state of
the art and perspectives. The European view. Eur Heart J
2002; 23: 682-686.
8. Singh JP, Heist EK, Ruskin JN, Harthorne JW: “Dialing-in”
cardiac resynchronization therapy: Overcoming constraints of
the coronary venous anatomy. J Interv Card Electrophysiol
2006; 17: 51-58.
9. Macias A, Garcia-Bolao I, Diaz-Infante E, et al: Cardiac resynchronization therapy: predictive factors of unsuccessful
left ventricular lead implant. Eur Heart J 2007; 28: 450-456.
10. Ho SY, Sanchez-Quintana D, Becker AE: A review of the
coronary venous system: a road less travelled. Heart Rhythm
2004; 1: 107-112.
11. Ortale JR, Gabriel EA, Iost C, Marquez CQ: The anatomy of
the coronary sinus and its tributaries. Surg Radiol Anat 2001;
23: 15-21.
12. Hellerstein HK, Orbison JL: Anatomic variations of the orifice of the human coronary sinus. Circulation 1951; 3: 514523.
13. Yu CM, Miu R: A new technique for the transvenous implantation of the over-the-wire left ventricular pacing lead in a patient with heart failure. J Interv Card Electrophysiol 2002; 7:
189-191.
14. Meade TH, Lopez JA: Balloon occlusion technique to cannulate angulated and tortuous coronary sinus branches in cardiac resynchronization therapy. Pacing Clin Electrophysiol
2005; 28: 1243-1244.
15. Verma S: A new technique to allow placement of left ventric-

Antegrade Visualisation of Coronary Sinus
ular lead in an inferiorly directed take-off of a coronary sinus
tributary. J Interv Card Electrophysiol 2005; 13: 163-165.
16. Al-Khadra AS: Use of preshaped sheath to plan and facilitate
cannulation of the coronary sinus for the implantation of cardiac resynchronization therapy devices: preshaped sheath for
implantation of biventricular devices. Pacing Clin Electrophysiol 2005; 28: 489-492.
17. Debruyne P, Geelen P, Janssens L, Brugada P: Useful tip to
improve electrode positioning in markedly angulated coronary sinus tributaries. J Cardiovasc Electrophysiol 2003; 14:
415-416.

18. Chierchia GB, Geelen P, Rivero-Ayerza M, Brugada P: Double wire technique to catheterize sharply angulated coronary
sinus branches in cardiac resynchronization therapy. Pacing
Clin Electrophysiol 2005; 28: 168-170.
19. Gilard M, Mansourati J, Etienne Y, et al: Angiographic anatomy of the coronary sinus and its tributaries. Pacing Clin
Electrophysiol 1998; 21: 2280-2284.
20. Delarche N, Bader H, Lasserre R, et al: Importance of anterograde visualization of the coronary venous network by selective left coronary angiography prior to resynchronization.
Pacing Clin Electrophysiol 2007; 30: 70-76.

(Hellenic Journal of Cardiology) HJC ñ 105

