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1 | CASE PRESENTATION

A 60-year-old male patient was seen with a complaint of frequent
palpitations. His medical history was significant for severe aortic
regurgitation and moderate mitral regurgitation. He had received
mitral valve annuloplasty with a 28 mm ring. He also received
mechanical aortic valve replacement 2 years ago. He had visited
emergency department several times for adenosine sensitive tachy-
cardia after successful operation for valvular heart disease. The
surface 12-lead ECG showed narrow QRS tachycardia (167 beats
per minute) with obscure retrograde P waves in the inferior leads.
Electrophysiological studies showed that atrial extra-stimulus in-
duced orthodromic atrioventricular reentrant tachycardia (AVRT).
Due to mechanical aortic valve, we used antegrade trans-septal
approach. Subvalvular areas were examined to avoid damaging the
mitral annuloplasty ring (Figure 1a,b). A local electrogram (EGM)
under RV pacing showed ventriculoatrial (VA) fusion (the shortest

catheter-based therapy.

We presented a case of severe aortic regurgitation and moderate mitral regurgitation
s/p aortic valve replacement and mitral valve repair. Deterioration of tachyarrhyth-
mia attacks was noted. In EP study, left lateral accessory pathway with orthodromic
atrioventricular reentrant tachycardia was identified. We successfully ablated the ac-
cessory pathway by trans-septal approach. Even though trans-septal approach cur-
rently is a daily routine of invasive interventional electrophysiologists, in this case,
we want to emphasize and illustrate the distance between true mitral annulus and

coronary sinus. Unrecognizing this concept could result in efficacy and safety of

ablation, atrioventricular reentrant tachycardia, mitral annuloplasty

stimulation-to-A interval) at the left lateral mitral ring, with an atrio-
ventricular ratio of 1:3 (Figure 2). Immediately after energy applica-

tion, complete VA block was achieved.

2 | DISCUSSION

In this case report, two major concepts should be emphasized: first,
the anatomical relationship of coronary sinus to true mitral annulus
and, second, the feasibility of ablation for left side accessory path-
way in patients who had even undergone mitral annuloplasty.

Tops et al. (2007) used 64-slice multi-slice computed tomography
to evaluate the anatomical relationship between the coronary sinus
and mitral annulus, and found that coronary sinus (CS) is superior to the
mitral annulus (MA), and the minimal distance was 5.1 + 2.9 mm. When
patients had more severe MR, the minimal distance was significantly
greater. In this case, we clearly illustrate that the CS lead represented
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" Figure a RAO View

Figure b LAO view.

FIGURE 1 (a)Right anterior oblique
(RAO) view and (b) left anterior oblique
(LAOQ) view of the anatomical relationship
among CS lead, artificial mitral annular
ring, and ablation catheter. The CS lead
was superior to the true mitral annulus
(MA), and represented posterior left atrial
wall. The CS to MA distance is measured
as 12.81 mm in RAO view and as 27.9 mm
in average at LAO view

26.95mm

FIGURE 2 The local electrogram of
the ablation catheter (MAP1-2) showed
ventriculoatrial fusion (the shortest
stimulation-to-A interval) at the left lateral
mitral ring, with an atrioventricular ratio

of 1:3
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the posterior left atrial wall rather than the true mitral annulus. The re-
liance on CS leads could lead to misunderstanding of the true anatomy.

Several groups (Choure et al., 2006; Kim et al., 2016; Shinbane
et al., 1998) measured the CS to MA distance by different methods,
such as left fluoroscopic atriogram, multi-detector computed tomog-
raphy, and even cadaver human heart. Since there was no uniform
methodology, it makes the distance differ and thereby making the
direct comparisons of these studies difficult. Moreover, the CS diam-
eter is inconsistent. One study (Shah et al., 2012) used contrast-en-
hanced non-ECG-gated chest computed tomography, and the mean
diameter of the CS as reported to be 7.05 + 1.90 mm. Lansac et al.
(2008) studied CS of cadaver human hearts, and it was away from the
native MA around 13.7 to 20.4 mm at the middle site. Our patient's
CS to MA distance may be within the range of 18.95-22.75 mm after
eliminating the CS diameter influence. The distance between CS and
MA in our patient is different from other case reports. Underlying
severe mitral regurgitation-related left atrial dilatation, bottom CS
lead position via trans-groin approach, and different angles of fluo-
roscopy all would influence the measurement.

Surgical treatment of accessory pathways and concom-

itant valvular heart diseases was suggested before the era

of radiofrequency ablation (Cox & Ferguson, 1989; Misaki
et al., 1994), but our patient developed symptoms after surgery.
The artificial ring is implanted endocardially and impeded abla-
tions for accessory pathways which pass on the epicardial aspect
of the annulus fibrosus (Becker & Anderson, 1981). Although the
ventricular insertion usually branches into multiple connections
with the ventricle, searching and ablating the ventricular inser-
tions by RV pacing could avoid damaging the artificial ring and
provided an effective treatment for accessory pathway ablation
(Yamabe et al., 2002).
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