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Abstract Coronary sinus (CS) anomalies such as diverticulum, persistent left superior vena cava or

CS ostium dilatation are predominantly found in patients with accessory pathway-related tachycar-

dias. Diverticulum of the proximal CS found in 7–11% of patients with postero-septal or left pos-

terior manifests accessory pathways. We reported a 28 year old gentleman with manifested postero-

septal accessory pathway, who underwent repeat electrophysiological study (EPS) and radiofre-

quency ablation for previously failed ablation. Huge CS diverticulum was identified by angiography

as a reason for resistant accessory pathway. Successful RF ablation was achieved at the neck of the

diverticulum without complications. Other associated anomalies were ruled out by cardiac comput-

erized tomography (CT) and trans-esophageal echocardiography.
ª 2010 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.
1. Introduction

Radiofrequency current ablation has been used with great suc-
cess in patients with Wolff–Parkinson–White syndrome (Jack-

man, 1991). Radiofrequency catheter ablation has become the
treatment of choice for patients with symptomatic tachyar-
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rhythmias (Morady, 2004). Target sites for ablation of acces-

sory pathways are identified by early ventricular activation
relative to the delta wave onset (for manifest accessory path-
ways), by the earliest atrial activation in the retrograde direc-

tion (for any accessory pathway that conducts retrogradely),
and/or by the presence of high frequency electrogram consis-
tent with an accessory pathway potential (Sethi et al., 2007).

For most free-wall accessory pathways, complete bidirectional
block can be achieved with a conventional 4 mm-tip ablation
catheter, using a power setting of 50 W and a temperature set-
ting of 60 �C. If the conduction block is transient, permanent

accessory pathway block may be easier to achieve with an
8 mm-tip ablation catheter or with an irrigated-tip ablation
catheter (ACC/AHA/ESC Guidelines, 2003; Al-Khatib et al.,

1999). Accessory pathways posteroseptal in location are most
often ablatable using a right-sided approach with the delivery
of radiofrequency energy along the posteroseptal aspect of the

tricuspid annulus (Sethi et al., 2007). The initial efficacy of
catheter ablation of accessory pathways is approximately
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95% in most series (Sethi et al., 2007; ACC/AHA/ESC Guide-

lines, 2003; Al-Khatib et al., 1999).
Coronary sinus aneurysm can be diagnosed by echocardi-

ography, coronary sinus contrast angiography, and nuclear
magnetic resonance imaging (Pedersen et al., 1992). CS diver-

ticula associated with pre-excitation can be visualized by trans-
esophageal echocardiography. This case study reports the
assessment of coronary sinus diverticulum associated with pos-

teroseptal accessory pathway using angiography, CT and
transesophageal echocardiography.

2. Case presentation

A 28 year old male was diagnosed with Wolff–Parkinson–

White syndrome with left posteroseptal accessory pathway
location based on the surface electrocardiogram (Fig. 1).
Radiofrequency ablation using the retrograde approach was

unsuccessful. An electrophysiological study and ablation pro-
cedure were hence repeated. Assuming that accurate mapping
was done previously, immediate transeptal puncture was to be
performed due to the failed retrograde approach.

Subsequently, a 4 mm-tip ablation catheter (Boston Scien-
tific EPT) was introduced into the left atrium via a long sheath
(Diag SL1, SJM). Careful mapping during sinus rhythm

around the mitral valve annulus did not identify a clear site
Figure 1 Twelve-lead surface ECG (25 mm/s): sinus rhythm wi

Figure 2 (a and b) Coronary sinus diverticulum selective contrast
of pathway insertion, and the relatively early ventricular acti-

vation was located at the posterior septum. Although the elec-
trogram was not completely fused, several radiofrequency
lesions were applied at the posterior septum resulting in a min-
imal separation of atrial and ventricular signals. However, pre-

excitation persisted. Further assessments of atrio-ventricular
activation in the left side were unrevealing. The possibility of
deep epicardial location or right posteroseptal insertion was

raised, therefore, further mapping was performed from the
right side. This revealed a typical fusion of the activation deep
inside the middle cardiac vein. Abnormal coronary sinus anat-

omy was suspected during this stage. Coronary sinus angiogra-
phy, using SL1 sheath and reverse Bermin angio catheter
(Fig. 2a and b), identified a very large, saccular, and proximal

coronary sinus diverticulum.
Old ablation catheter was used for mapping and ablation

around the diverticulum neck, but the results were unsatisfac-
tory, probably due to the distorted anatomy and the stagnant

blood flow which made it difficult to generate enough power to
create deep lesions. Therefore, it was replaced by an 8 mm-tip
ablation catheter to ensure effective electrical current and en-

ergy. Finally, the accessory pathway was successfully ablated
(Fig. 3). Additional coronary sinus and selective diverticular
angiograms were obtained at the end of the procedure which

revealed systolic and diastolic phases without communications
th ventricular preexcitation with left postero-septal location.

media injection antero- posterior and left anterior oblique view.



Figure 3 Post ablation 12 leads ECG showed complete disappearance of pre-excitation.

Figure 4 (a and b) Selective CS angiography during systole and diastole, (c) occlusive CS angiography showed no retrograde connection

to the diverticulum.

Figure 5 Transoesephageal echo with and without Doppler showed diverticulum communicating with the coronary sinus. (Div,

diverticulum; CS, coronary sinus).
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with the coronary arteries (Fig. 4a–c). Post procedure, CT
angiography as well as transesophageal echocardiography
were performed for further assessment of the diverticulum
and to rule out associated anomalies (Figs. 5 and 6).

3. Discussion

Coronary sinus aneurysms or diverticulae are rare congenital
anomalies, and diverticulae associated with a posteroseptal
accessory atrioventricular connection were first described in
1985. They have been identified at necropsy in patients with
Wolff–Parkinson–White syndrome or sudden death, during
surgical ablation of posteroseptal pathways, and during angio-

graphic and electrophysiological studies (Bennett and Hall,
2001). Coronary sinus aneurysm can be diagnosed by echocar-
diography, coronary sinus contrast angiography, coronary

angiography, and nuclear magnetic resonance imaging (Peder-
sen et al., 1992).



Figure 6 Cardiac CT angiography shows the diverticulum communicating with the coronary sinus without associated anomalies.
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Electrophysiological studies can confirm the presence of
posteroseptal accessory pathways, however, in the clinical
environment where a patient might have grossly altered car-

diac physiology under similar disease settings, it might become
difficult if not impossible to determine the location of the
diverticulum and thus to deliver radiofrequency ablation treat-

ment, which is the preferred course of treatment. Echocardio-
graphically, diverticulae appear as echo-lucent, contractile
pouches on the epicardial surface of the posteroseptal or pos-

terior left ventricle that connects to the coronary sinus by an
isthmus (Hamiton et al., 1996). Previous reports have sug-
gested that accessory pathways associated with coronary sinus
aneurysms have rapid conduction times and may be associated

with an increased risk of rapid ventricular response during at-
rial fibrillation and sudden death (Weiss et al., 2009). In the
present case ablation was successful at the neck of the divertic-

ulum only after delineation of the CS-associated anomaly.

4. Conclusion

In case of resistant posterior or postero-septal accessory path-
way, further delineation of the coronary sinus anatomy might

be necessary to rule out associated anomalies. CCT and trans-
esophageal assessment to visualize CS anatomy associated
with pre-excitation may prevent complications and enhance
the success rate.
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