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Abstract: We show a brief report of two common arterial trunk cases (CAT) with different arrhythmias and discuss anatomy, clinical and diagnostic management. The burden of volume and pressure overload of this cardiac malformation may predispose to different types of arrhythmia before and after surgical repair. Because of labile hemodynamic state in this group of patients, prompt diagnosis of any arrhythmia is mandatory as the devastating factor on prognosis. The first patient with a diagnosis of CAT Type II Collett and Edwards (CE) had a particular history with HIV seropositive mother assuming antiretroviral therapy during pregnancy, who presented hyperbilirubinemia and liver dysfunction at birth, and re-entry atrial tachycardia after repair. The second patient had CAT Type I CE with a partial anomalous venous connection of left superior pulmonary vein and uncommon type of atrial tachycardia with dual AV nodal physiology.
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1  Introduction

Common arterial trunk (CAT) is a rare congenital heart disease (CHD) presenting in 0.034 to 0.56 per 1,000 live births and in 1.4% to 2.8% of all cases of CHD [1].

The association of CAT and other cardiac anomalies as anomalous pulmonary venous connections (APVC), aortic arch interruption, truncal valve regurgitation, and coronary artery anomalies negatively influence the outcome. CAT and APVC is extremely rare and few cases have been described until now [2–5]; APVC can complicate the surgical management of these patients and represents a risk factors for death after the repair of CAT [6].

Arrhythmias in CAT are very rare and it is crucial to identify any lesions that may be haemodynamically significant and therefore precipitate arrhythmias, such as valvar insufficiency and chamber dilation, as well as the presence of ventricular pre-excitation on a baseline electrocardiogram, atrioventricular node dysfunction, the presence of heterotaxy syndrome.

Pre-operative arrhythmia assessment may be useful for surgeons and anaesthesiologists during cardiac surgery and increase awareness for similar post-operative arrhythmias, which may be less well tolerated [7].

We describe two types of supraventricular arrhythmia: A re-entry atrial tachycardia after repair in a patient with CAT Type II Collett and Edwards (CE) who had a particular history with HIV seropositive mother and hyperbilirubinemia, and a second one uncommon type of atrial tachycardia with dual AV nodal physiology presented before surgery in a patient affected of CAT Type I CE with partial anomalous venous connection of a left superior pulmonary vein.

2  Case Reports

2.1 Patient 1

A full-term male newborn with prenatal diagnosis of CAT, born to HIV seropositive mother, a cesarean delivery was necessary to reduce the risk of vertical transmission, even if antiretroviral therapy was performed during pregnancy. At birth his body weight was 2.9 kg and peripheral oxygen saturation was 89%.

Newborn received antiretroviral treatment (zidovudine and nevirapine) and underwent to serial blood samples to check viral PCR at 7th, 15th and 30th day after birth.

Echocardiogram showed CAT Type II CE (Fig. 1), a quadricuspid truncal valve (Figs. 2A and 2B) with moderate stenosis (Gmax 40 mmHg), reversal flow in descending aorta due to significant truncal valve regurgitation, and ventricular septal defect of 8 mm shunting left-to-right. Single coronary ostium was detected at 10 o’ clock in short axis view.
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Figure 1: Short-axis view of common arterial trunk Type 2 CE
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Figure 2: A. Short-axis view of quadricuspid (asterisk) common arterial trunk valve. B. Surgical view of quadricuspid (asterisk) common arterial trunk valve

In the first week the patient was affected by severe hyperbilirubinemia and elevated aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels, then surgery was delayed on 10th after birth in order to operate with proper liver function. A 12 mm size Contegra valve conduit was placed from the right ventricle to the pulmonary arteries confluence, ventricular septal defect closure and truncal valvuloplasty was performed. After sternal closure, the patient needed inotropic drugs because of transient right ventricle dysfunction.

In the first day after surgery, the newborn presented a supraventricular arrhythmia (Fig. 3) in intensive care unit (ICU), presenting narrow QRS as a re-entry atrial tachycardia 2:1 conduction (atrial HR 300 bpm, ventricular HR 150 bpm), interrupted with overdrive pacing via temporary epicardial wires placed after surgery. The post-surgical course was uneventful. Patient was discharged on amiodarone therapy and underwent to serial echocardiographic exams, Holter ECG and blood samples during follow-up without presenting hemodynamic or arrhythmic complications.
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Figure 3: Limb leads ECG shows re-entry atrial tachycardia 2:1 (red lines) conduction with atrial HR of 300 bpm and ventricular HR of 150 bpm

After 12 months underwent to transoesophageal electrophysiological study without evidence of arrhythmias.

2.2 Patient 2

A female patient with prenatal diagnosis of CAT, born at term from eutocic delivery with 3.4 kg body weight and peripheral oxygen saturation was 85%. There were no associated extracardiac malformations. A sequential segmental echocardiographic analysis confirmed CAT Type I CE (Fig. 4B) with normal coronary artery anatomy, bicuspid semilunar truncal valve with mild insufficiency, and the presence of a small patent ductus arteriosus (PDA) (Fig. 4A) with left-sided unobstructed aortic arch. Additionally, echo detected a moderate dilatation of the vertical vein, without hemodynamic consequences (Fig. 4A).
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Figure 4: A. Short-axis view shows CAT Type I CE, small patent ductus arteriosus in left pulmonary artery and dilated vertical vein. B. Subcostal view shows mild truncal valve insufficiency. AO: Aorta, LPA: Left Pulmonary Artery, PDA: Patent Ductus Arteriosus, PT: Pulmonary Trunk, RPA: Right Pulmonary Artery, TV: Truncal Valve, VV: Vertical Vein

On 7th day of life, newborn presented a non-sustained (NS) narrow QRS tachycardia (Fig. 5) HR 280 bpm, with a first diagnosis of uncommon atrial tachycardia and dual AV physiology. The ECG showed a premature atrial contraction (PAC) inside the T wave and that comes before a prolonged PQ interval (black line); the PQ triggered the tachycardia, with a retroconducted P waves (asterisks) on a slow conducting pathway and followed by a QRS with a 1:1 VA. Eventually, a fusion beat (F) interrupted tachycardia. Some characteristic findings are the positive P wave in limb lead as the previous sinus P wave, the P wave with prolonged PQ conducted with antegrade P-QRS suggests a dual AV node physiology and PACs triggered arrhythmia.
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Figure 5: A. 6-lead ECG. B. A longer ECG strip shows the beginning of arrhythmia: The first P wave (red arrow) is a sinus beat, the second one inside T wave is a PAC and the third arrow indicate the last P wave with prolonged PQ interval after that begin tachycardia with P wave (asterisk) retroconducted; a fusion beat (F) signs the spontaneous termination of tachycardia

Treatment with propranolol 1 mg/kg per os every 8 h was started and then increased to 1,5 mg/kg per os every 8 h.

Heart team decided to avoid transesophageal electrophysiological study because it was NS tachycardia treated with propranolol and to plan it at 12 months of follow up.

The patient underwent surgery repair at 8th day of life; cardiopulmonary bypass was initiated and truncus arteriosus anatomy was assessed through ventricular septal defect closure, a 12 mm size Contegra valve conduit was placed from the right ventricle to the pulmonary arteries confluence.

On the sixth day post-surgery, due to inability for ventilatory and inotropic support weaning, added to presence of abnormal blood flow at retrocardiac level seen in echocardiography images, it was decided to perform CT scan that demonstrated APVC: A left upper pulmonary vein draining into a retrocardiac vertical vein (Fig. 6). A new surgical procedure needed to establish correct anatomy left upper pulmonary vein draining into a retrocardiac vertical vein was identified and then anastomosed to the left atrial posterior wall. Patient returned to ICU and was discharged after complete recovery and without any complications.
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Figure 6: Computed tomography scan shows left upper pulmonary vein draining in retrocardiac vertical vein

3  Discussion

The impact and prognosis of arrhythmia specifically in CAT have been poorly described. Several long-term surgical studies are available from literature, but they do not characterise arrhythmia burden [7].

In 1984 Toussaint et al. [8] described four cases of multifocal atrial tachycardia of which one case was associated to CAT.

The identification of the underlying arrhythmia mechanism and hemodynamic impact is critical because the management and prognosis differ among the various disorders [9].

Anatomical cardiac lesions may be haemodynamically significant and induce arrhythmias, as well as the presence of ventricular pre-excitation, atrioventricular node dysfunction, heterotaxy syndrome. The arrhythmia risk should be minimized by correcting electrolyte imbalances and acidosis, similarly, an arrhythmia may significantly worse haemodynamic balance and pulmonary/systemic blood flow ratio or overall systemic output [7].

With burden of volume and pressure overload this group of patients may be predispose to different types of tachyarrhythmia before and after surgical repair. Because of labile hemodynamic state in this group of patients, prompt diagnosis of any tachyarrhythmia is mandatory as it could be a devastating factor on prognosis.

Usually, the most common post-surgery arrhythmia in CAT and transposition of the great arteries with a complex ventricular septal defect is junctional ectopic tachycardia, and its origin is the result of irritation to the atrioventricular node, His bundle and its associated conduction tissue due to ventricular septal defect repair or when there is traction applied close to the atrioventricular node. Conotruncal pathology requiring prolonged bypass times, are at risk for junctional tachycardia [7].

Propranolol, digoxin, amiodarone, and sotalol are all commonly used as antiarrhythmic therapy in the newborn period for peri-operative arrhythmias.

It is important to have a detailed knowledge of age-dependent changes on pediatric electrocardiogram to avoid misinterpretation as sinus arrhythmia, ectopic atrial rhythm, wandering pacemaker, and functional rhythm can be normal characteristics in children. Paroxysmal supraventricular re-entry tachycardia is the most common arrhythmia in pediatric population, accounting about 82% of arrhythmias. In neonatal period, supraventricular tachycardia (SVT) is frequent and triggered by PACs or rapid acceleration of sinus rhythm during feeding or crying, but after the first year of life its recurrence tends to decrease because of a better sympathovagal balance and it have been demonstrated that transesophageal electrophysiological study performed at 1 year of age show a disappearance of the re-entry circuit in 50% of cases [10].

A paroxysmal AV nodal re-entry tachycardia (AVNRT) is rare in childhood (13%–16% of all SVTs), caused by a re-entry through the slow and the fast pathways. Only 30% to 40% of children AVNRT show a double nodal conduction at the electrophysiologic study. Ectopic atrial tachycardia represents 14% of all SVTs, uncommon in children, due to an increased automaticity of myocardial cells or, less frequent, to triggered activity. The most common ectopic foci are placed in the right appendage, in the crista terminalis, around the pulmonary veins, but a focus can exist at any place in the right or left atrium, also scar regions due to surgical repair, or rarely in the limbus fossa ovalis [10,11].

Our cases are extremely uncommon either to anatomical association of cardiac anomalies either to type of arrhythmias presented.

The rarity of anatomical cardiac association in our second patient is the coexistence of APVC and PDA in CAT, both uncommon in this CHD. Ductus arteriosus is usually persistent in CAT and aortic arch interruption. Van Praagh in his previous report of 100 patients with CAT, the persistence of PDA was observed only in 2% of patients without aortic arch interruption or anomalous ductal origin of the pulmonary artery [12]. Similarly, few cases of APVC associated with CAT have been described until now [2–5].

Slow pathway is very rare as atrial tachycardia. On the ECG showed in Fig. 5, the P wave can be visible and with different morphology from the sinus rhythm with conduction from slow pathway the RP is shorten as opposed focal AT usually present as long RP tachycardia. Atrial rate during tachycardia ranges from 130 to 280 bpm and it is influenced by autonomic tone variations. First- and second-degree AV blocks can be present [10].

For proper approach to neonatal tachyarrhythmia, awareness of arrhythmia mechanism is essential.

Dual atrioventricular nodal physiology has been reported in 35% children with uncorrected congenital heart disease [13,14].

Differential diagnosis was made with other arrhythmias. Multifocal atrial tachycardia is usually idiopathic and more common in neonatal period, characterized by 3 or more different P wave morphologies and incessant trend. In our case multifocal atrial tachycardia was ruled out as ECG showed no more than one different P wave and this was too close to QRS with a VA interval less than 70 msec.

Junctional ectopic tachycardia frequently occurs after surgery for CHD involving the AV junction (tetralogy of Fallot, ventricular septal defect, AV defect, CTA) as mentioned above.

It is caused by automatic foci inside the AV junction and it is usually incessant [15]. In our patient arrhythmia occurred before surgery and ECG shows a NS tachycardia and positive P wave as a high atrial focus as opposed to JET.

In cases of mothers suffering from pathologies such as HIV, fetal echocardiography is crucial for improving the clinical management of mother and child at birth. The use of antiretroviral drugs in pregnancy can cause congenital abnormalities and complex CHD. In a retrospective study the rate of congenital abnormalities reported was only 3% in HIV pregnant women who undertaken antiretroviral treatment [16].

There may be a relationship between in utero antiretroviral therapy and heart defects as reported by Brogly et al. Specifically exposure of zidovudine in the first trimester and association of conotruncal and obstructive defects were marginally significant [17].

However, even this case required a thorough genetic investigation, the fundamental point is that all HIV seropositive mothers with fetuses affected from CHD must undergo to a careful infectious disease evaluation because of antiretroviral fetal toxicity. Fetal echocardiography must always be included in HIV-pregnancy screening because some CHD need to be repaired in the first 2 weeks from birth and each possible cause of delay have been avoided. Specifically, in CAT, a delay in surgical repair could lead to coronary steal and a fatal outcome.

In fact, at birth, newborn from HIV seropositive mother, who needs cardiac surgery repair in the first weeks of life, requires the use of antiretroviral drugs immediately after delivery, knowing the infectious causes certainly improves management in order to promptly treat any side adverse effects and not delay surgery.

If CAT is associated with other very important extracardiac diseases such as hyperbilirubinemia and liver dysfunction, the surgery could be postponed. In our case, as guidelines recommended, antiretroviral treatment was performed for postnatal prophylaxis of HIV-exposed infant, but combination of antiretrovirals, as zidovudine and nevirapine, could determine severe adverse events as hyperbilirubinemia, anemia, neutropenia, thrombocytopenia, elevated AST and ALT [18].

In addition, the onset of post-operative atrial tachycardia, very rare in CAT according to literature, could worsen the postoperative course. The arrhythmia was interrupted with overdrive but recurred in the post-operative period and therefore it was necessary to start amiodarone.

The combination of CAT Type II CE, quadricuspid truncal valve, that has an incidence of 28% [19], with only single coronary ostium, reported in 13,6% of quadricuspid truncal valve by Suzuki et al. [20], the use of antiretroviral drugs, hyperbilurubinemia and liver dysfunction at birth during follow-up makes the case truly clinically unique and complex.

4  Conclusion

CAT and arrhythmias in new-borns are very rarely associated. We described a brief report of two singular cases: One CAT Type II CE with single coronary ostium in quadricuspid truncal valve, born to HIV mother presenting a rare neonatal arrhythmia, a re-entry atrial tachycardia after cardiac surgery, and one CAT Type I CE and APVC associated to pre-operative uncommon type of atrial tachycardia with dual AV nodal physiology. Both cases presented rare arrhythmias, unusual clinical findings and complex-anatomical cardiac anomalies. Preoperative and post operative management of complex CHD is extremely difficult and needs detailed diagnostic monitoring and clinical accuracy.

Tachyarrhythmia in complex CHD needs to prompt management especially in neonatal period and in complex cardiac malformations which have to be repaired within the first weeks of life. In CHD as cases above described, the burden of volume and pressure overload may predispose to different types of arrhythmia before and after surgical repair. Considering of etiologic mechanism, appropriate diagnostic tools and correct selection of therapy allow a timely control haemodynamic and arrhythmic complication.
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