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Case Report
Mahaim Fibre Coexisting with Anomalous Origin
of the Left Main Coronary Artery From the Right
Aortic Sinus and an Interarterial Course
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We present the case of a 45-year-old female with a normal heart, who exhibited an episode of a broad QRS
tachycardia that was initially suggested to be sustained ventricular tachycardia. Coronary angiography
showed the left main stem originating from the right aortic sinus with an interarterial course between aorta and
right ventricular outflow tract. Electrophysiological study revealed the presence of a right atriofascicular accessory pathway with decremental antegrade conduction (Mahaim bundle), which was successfully ablated.
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ahaim fibres are accessory fibres
that exhibit antegrade conduction with decremental properties.
Here we describe a case in which the coexistence of a Mahaim accessory pathway with a
rare congenital coronary anomaly impeded
the early diagnosis of a tachycardia.
Case presentation
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A 45-year-old Caucasian woman presented at the emergency room with palpitations and dizziness. The 12-lead ECG
showed a broad QRS complex tachycardia
of 188 beats per minute with left axis deviation and left bundle branch block
(LBBB) morphology (Figure 1A), which
was terminated with administration of 50
mg ajmalin. During sinus rhythm, the 12lead ECG showed a QRS complex of
LBBB morphology and 125 ms duration
and a normal PQ interval (150 ms) (Figure 1B). After an acute coronary syndrome was ruled out the patient was referred to the cardiology department for
further evaluation. At this time the sus-
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pected diagnosis was sustained ventricular
tachycardia of unknown aetiology.
The patient had no history of palpitations, angina pectoris, dyspnoea, syncope
or family history of sudden cardiac death.
The echocardiogram showed normal left
and right ventricles with no evidence of
systolic or diastolic dysfunction. The heart
valves were normal and an Ebstein’s
anomaly was ruled out. Coronary angiography revealed the left main stem originating from the right aortic sinus and having
an interarterial course between the aorta
and right ventricular outflow tract (Figure
2), with no evidence of compression. The
right coronary artery was normal and also
originated from the right aortic sinus. Left
ventriculography revealed a left ventricle
with normal systolic function. It appeared
that the ventricular tachycardia could have
been triggered by myocardial ischaemia,
secondary to exercise-induced compression of the left main stem. Surprisingly, a
99m
Tc sestamibi exercise test showed no
evidence of ischaemia or exercise-induced
ventricular tachycardia.
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Figure 1. A: Twelve-lead ECG on admission showed a broad-QRS complex tachycardia of 188 beats per minute with left
axis deviation and left bundle branch block morphology. B: Twelve-lead ECG after termination of tachycardia with 50 mg
of ajmalin revealed a QRS complex of LBBB morphology and a normal PQ interval (150 ms).

Figure 2. Simultaneous coronary angiogram (right anterior oblique
projection) and right ventriculography revealed the left main stem
originating from the right aortic sinus and having an interarterial
course between aorta and right ventricular outflow tract. LAD – left
anterior descending artery; LCX – left circumflex artery; PA – pulmonary artery; RV – right ventricle; RVOT – right ventricular outflow tract.

The patient was referred for electrophysiological
study. The A-H interval was normal (105 ms) and the
H-V interval slightly short (25 ms) (Figure 3A). Upon
atrial stimulation, pre-excitation was generated with a
QRS complex morphology identical to that of the clini-

cal tachycardia. The A-H interval was prolonged to 125
ms, whereas the H-V interval became negative (-8 ms)
(Figure 3B), indicating the presence of a right atriofascicular accessory pathway with decremental antegrade
conduction (Mahaim bundle). An antidromic atrioventricular re-entrant tachycardia (AVRT) was repeatedly
induced by programmed ventricular stimulation with a
ventricular extrasystole coupled at 320 ms (Figure 4).
The cycle length and morphology of the antidromic
AVRT were identical to that of the clinical tachycardia.
Conventional mapping during sinus rhythm (Figure
5A) revealed that the accessory pathway was located at
the superior-anterior tricuspid annulus. Radiofrequency (RF) energy was delivered at the suggested site of
the accessory pathway for a total time of 30 s through
an ablation catheter. Two and a half seconds after RF
energy application, the pre-excitation disappeared (Figure 5B). The H-V interval returned to normal and
tachycardia was no longer inducible. No early or late
complications occurred. Thereafter, the patient remained asymptomatic for 18 months.
Discussion
Mahaim fibres have been classified according to their
atrial and ventricular insertion as nodofascicular, atriofascicular and nodoventricular. The majority of Mahaim fibres are located along the tricuspid annulus,
remote from the atrioventricular node.1-4 Because of
the decremental antegrade conduction, patients with
Mahaim fibres have no or slight pre-excitation on the
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Figure 3. A: Electrophysiological traces. Normal A-H (105 ms)
and slightly short H-V interval (25 ms). B: Upon atrial stimulation,
pre-excitation was generated with a QRS complex morphology
identical to that of the clinical tachycardia, with a prolonged A-H
interval (125 ms) and a negative (-8 ms) H-V interval, indicating
the presence of a right atriofascicular accessory pathway with
decremental antegrade conduction (Mahaim bundle). His –
recording from the His bundle; HRA – recording from the high
right atrium; RVA – recording from the apex of the right ventricle.

ECG during sinus rhythm. From this point of view,
patients with a Mahaim bundle constitute a distinct
subgroup of the pre-excitation syndromes. They have

episodes of a pre-excited tachycardia, but during sinus
rhythm they exhibit no or only slight ventricular pre-excitation. During electrophysiological study, this accessory pathway exhibits conduction only in the antegrade
direction, with a long conduction time and decremental conduction properties. The pre-excited tachycardia
(antidromic AVRT) is distinctive, with a left bundle
branch block pattern, a long AV interval (due to the
long conduction time over the accessory pathway), and
a short VA interval. Most of these patients do not have
episodes of narrow QRS complex tachycardia, (orthodromic AVRT), because of the absence of retrograde
conduction in this accessory pathway.
There is a frequent association of Mahaim pathways with Ebstein’s anomaly, as well as additional accessory pathways (Kent) and dual AV nodal pathway
conduction.5 De Lemos et al reported a case of a male
patient with Ebstein’s anomaly, an anomalous origin
of the right coronary artery arising from the left sinus
of Valsalva, and a Mahaim fibre.6 In our female patient the Mahaim bundle coexisted with an anomalous origin of the left coronary artery (LCA) arising
from the right sinus of Valsalva, in the absence of Ebstein’s anomaly. To the best of our knowledge, a Mahaim fibre associated with anomalous origin of the
left main coronary artery from the right aortic sinus
has never been reported. Anomalous origin of the
LCA occurs with an incidence of 0.017%.7 The anomalous LCA arising from the right sinus of Valsalva
may take either a septal, an anterior, an interarterial
or a posterior course. The passage of the LCA between the aorta and the right ventricular outflow tract

Figure 4. An antidromic atrioventricular (∞V) reentrant tachycardia was repeatedly induced by
programmed ventricular stimulation with a ventricular extrasystole coupled at 320 ms. The cycle
length and morphology of the tachycardia were
identical to that of the clinical tachycardia. After
ventricular stimulation retrograde conduction occurred over the His bundle and AV node (first 5
QRS complexes). Tachycardia starts after a premature ventricular stimulation (5th QRS complex) with antegrade conduction over the Mahaim
bundle and retrograde conduction over the His
bundle and AV node (antidromic atrioventricular
re-entrant tachycardia). Abbreviations as in Figure 3.
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Figure 5. A: Conventional mapping
during sinus rhythm revealed that the
accessory pathway was located at the
superior-anterior tricuspid annulus.
The small electrogram between A and
V in the Abl D recording is the Mahaim potential. B: Ablation of the Mahaim fibre. Radiofrequency energy delivery started at the end of the second
QRS and the seventh QRS is the first
without pre-excitation. Abl D –
recording from the distal tip of the ablation catheter; Abl P – recording
from the ablation catheter proximally;
HRA – recording from high right atrium; RV – recording from the apex of
the right ventricle.

has been associated with sudden death during or
shortly after exercise in young persons. 7-10 Sudden
death is thought to result from transient flow impairment of the anomalous LCA caused by the increase
in blood flow through the aorta and pulmonary artery
that occurs during exercise.
An association between these two rare congenital
anomalies cannot be established. Nevertheless, most
of the patients with Mahaim pathways are young and
do not usually undergo coronary angiography, so that
a possible association of Mahaim pathways with coronary anomalies might have remained unrecognised. In
the case we present, antidromic AVRT and ventricular pre-excitation were both misinterpreted as ventricular tachycardia and LBBB, respectively, which led to
a thorough cardiac diagnostic workup, including coronary angiography. On electrophysiological study, the
LBBB morphology of the QRS complex was attributed to pre-excitation over a Mahaim bundle and not
to an organic heart disease. Successful elimination of
the accessory pathway returned the 12-lead ECG to
normal and tachycardia was no longer inducible.
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