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INTRODUCTION

We present a 47-year-old male patient with 
three congenital heart anomalies: dual AV 
– node physiology (found with an electro-

physiological study (EPS) after symptoms of atrioven-
tricular nodal reentrant tachycardia (AVNRT)), coro-
nary artery anomaly (CAA), and diverticulum of the left 
ventricle (found with selective coronary angiography 
(SCAG) and left ventriculography performed due to 
signs of ischemic heart disease with unstable angina).

Dual AV-node physiology. This anomaly is found in 
around 5% of the total population. In some conditions 
this anomaly might induce atrioventricular node reen-
try tachycardia (AVNRT). The symptoms of AVNRT 
include: palpitations, anxiety, restlessness, dizzi-
ness, chest discomfort or pain, shortness of breath 
and seizures. Sometimes AVNRT might be asymp-
tomatic [1, 4, 6, 15, 17].

Congenital coronary artery anomaly (CAA). These 
anatomical anomalies are found in less than 1% of 
the total population. CAA is often accompanied by 
other congenital heart malformations. In many cases 
CAA is asymptomatic and is found during autopsy. 
The symptoms vary depending on the type and se-
verity of the defect. CAA might be associated with 
sudden death [3, 11, 13]. 

Congenital left ventricular (LV) diverticulum. This 
is a rare congenital malformation aff ecting 0.26-0.4% 
of the total population. It is found in 3 out of 750 au-
topsies of people with sudden heart death. It is char-
acterized by a localized outpouching from the cardiac 
chamber and is built from endocardium, myocardium 
and epicardium. The congenital left ventricle diver-
ticulum has a normal contractility unlike the ventricu-
lar aneurysm. Usually, it is a single defect (although 
in rare cases there might be multiple congenital left 
ventricular diverticula) localized at the apical part of 
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the chamber, but it might also be with diff erent local-
ization [2, 5, 7, 8, 9, 10, 12, 14, 16].

The congenital left ventricle diverticulum is a result 
of the formation of a weak zone in the wall of the left 
chamber during the 2nd or 3rd week of the embry-
onic life. Possible reasons for the development of 
this defect are intrauterine viral infections, muscular 
and connective tissue defects and extreme stimula-
tion of the cells. Usually, the patients experience no 
symptoms. Complications like thromboembolism, 
infectious endocarditis, ventricular arrhythmias, 
rupture of the ventricles or sudden death might be 
among the fi rst signs of this anomaly [2, 5, 7, 8, 9, 
10, 12, 14, 16]. 

DESCRIPTION OF THE CASE

The patient presented to the physician’s offi  ce with 
complaints of recurrent headaches, dizziness, faint-
ing, palpitations, precordial chest pain and tingling of 
the hands, feet and face. The physician established: 
pulse frequency 160 beats/min, BP 100/60 mm Hg. 
The ECG showed supraventricular tachycardia and 
heart rate 160 beats/min (Figure 1). The patient had 
a history of traumatic pneumothorax of the left lung 
with drainage 4 years ago. He also had recurrent epi-
sodes of syncope beginning 3 years ago (around ten 
episodes). The patient was not taking any drugs. The 
patient smoked regularly (30-40 cigarettes daily). 
The function of the thyroid gland was normal.

The patient was then directed to an emergency cen-
ter where the arrhythmia was incorrectly diagnosed 
as atrial fi brillation. Successful pharmacological treat-
ment was performed with the use of Amiodarone 300 
mg/6 ml i.v. This led to permanently retained sinus 
rhythm. The patient was consulted by a cardiologist 

who directed him to a planned electrophysiological 
study (EPS).

An echocardiography was performed. It showed 
normal volume and sizes of the cardiac cavities, nor-
mal ventricular function and contractility. No pericar-
dial eff usion was found. Aortic valve ring – 21 mm, 
sinus of Valsalva – 31 mm, ascending aorta – 28 mm, 
left atrium – 36 mm, interventricular septum (IVS)/
left ventricular posterior wall (LVPW) – 10/9 mm, 
LV end-diastolic dimension/end-systolic dimension 
(EDD)/(ESD) – 51/39 mm, ejection fraction – 64%, 
end-diastolic volume/end-systolic volume (EDV/
ESV) – 110/33 ml, ejection fraction – 69%, mitral re-
gurgitation 0+, right ventricular wall – 4.5 mm, and at 
base – 38 mm, pulmonary blood pressure – 133 mm 
Hg, left atrium – 36/28/38 mm, right atrium – 41/30 
mm, mitral valve – fi brotically altered, with thickened 
cusps and single calcifi cations on the chords and the 
cusps, E/A 1.65. The rest of the valves were intact. 

Electrophysiological study. Dual AV-node physiol-
ogy was determined (presence of slow conduction 
α-pathway with long refractory period and fast con-
duction β-pathway with short refractory period). A 
classical slow-fast AVNRT was induced. Successful 
ablation of the slow pathway of the AV-node with 4 
mm irrigated catheter Biosense Cool Flow was per-
formed. No retrograde conduction on the 490 ms 
was noted after the procedure was over. Normal 
anterograde AV-node conduction at the end of the 
procedure with Wench point 460 ms was registered. 

Infusion therapy with Heparin 5000 
IU and Lidocaine 200 mg/10 ml was 
initiated. The procedure time was 
around 60 min, observation time – 
10 min, DAP 9544 μGy/m².

Holter-ECG. Because of recurrence 
of the symptoms a Holter monitor 
was installed and it detected attacks 
of atrial tachycardia, short attacks of 
atrial fi brillation and frequent supra-
ventricular and ventricular extrasys-
toles. 

Electrophysiological study. Because 
of the before mentioned arrhythmias 
a second EPS was performed. Nor-
mal AV-node conduction was deter-

mined. No AVNRT or other long lasting SV tachyar-
rhythmias were induced. DAP 2521 μGy/m².

Treatment with Propafenone 3 x 150 mg was pre-
scribed. The condition was stabilized for a while, but 
attacks of palpitations occurred again. The patient 
decided himself to stop the treatment. 

Fig. 1. ECG – The ECG showed supraventricular tachycardia and heart rate 160 beats/min
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One year later the patient presented to a cardiology 
clinic with complaints of darkening before his eyes, 
pre-cordial pain and tingling of the hands. These 
symptoms were persistent for the last hour. The pa-
tient’s heart rate was 70 beats/min, the ECG showed 
rSr-forms in V1-V3. Insignifi cant ST-elevation with 
concave upward and coronary T-waves in V3-V6 
were determined. Hemodynamic stabilization was 
performed and although there was initial GRACE RS 
– 121, an early invasive procedure was done. 

Invasive study. ARD 6 F access. Right type of coronary 
circulation. LM, LAD, LCX and RCA without stenoses 
or data about thrombosis. Mitral valve with fi brotic 
changes, thickened cusps and single calcifi cations on 
the cusps and the chords, insuffi  ciency 0+. Aortic valve 
with fi brotic changes. Tricuspid valve was intact. Pres-
ence of coronary anomaly (LCX begins as a fi rst branch 
of RCA) (Figure 2) and apical left ventricle diverticulum 
(Figure 3). Infusion with Isocor 2.5 mg, Heparin 5000 IU 
and NGL 100 μg was initiated. DAP 834 μGy/m².

Fig. 2 and 3. Description of the invasive procedure – Presence of coronary anomaly (LCX begins as a fi rst branch of RCA) (fi g. 2) and 
apical left ventricle diverticulum (fi g. 3)

DISCUSSION OF THE CASE 

The presence of dual AV-node physiology in some 
conditions (stress, physical exercise, hyperthyroid-
ism, excessive consumption of coff ee, tea, alcohol, 
impaired metabolism of calcium, potassium and mag-
nesium and others) might trigger AVNRT. It runs with 
a variable ventricular rate (140-280 beats/min) and 
diff erent in degree hemodynamic alterations which 
are responsible for the symptoms of the patient [1, 
4, 6, 15, 17]. 

The high degree AVNRT causes arterial hypotension 
and impairs the hemodynamics. The disrupted brain 
circulation leads to symptoms of syncope in the pa-
tient (dizziness, blackening in front of the eyes, pain 
and tingling of the arms, legs and the face, short loss 

of consciousness – seconds to a minute, according 
to the patient it always comes after palpitations) [1, 
4, 6, 15, 17]. 

The ablation of the slow pathway leads to a defi ni-
tive cure of the AVNRT [1, 4, 6, 15, 17]. Due to the 
bad habits of the patient (tobacco smoking), how-
ever, there is predisposition to atrial or ventricular 
extrasystoles and atrial tachyarrhythmias (estab-
lished with several consecutive ambulatory studies 
with Holter-ECG). The treatment with Propafenone 
3 x 150 mg turned out to be ineff ective. Therefore, 
in accordance with the heart rate, Sotalol 2 x 80 mg 
was prescribed. The therapeutic eff ect was good: the 
patient had no symptoms, and several consecutive 
ambulatory tests with Holter monitor showed no pa-
thology in the rhythm and conduction. 
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In case of a high-frequency arrhythmia with/or arterial 
hypotension the coronary anomaly [3, 11, 13] and the 
left ventricle diverticulum [2, 5, 7, 8, 9, 10, 12, 14, 16] 
might provoke impairment of the coronary blood fl ow, 
by its redistribution (development of “steal phenome-
non”). This leads to left ventricle myocardial ischemia 
(decrease in the quantity of oxygen and nutrients 
which reach the LV myocardium). This explains the 
sudden symptoms in the patient (pre-cordial angina-
like pain). 
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