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Acute heart failure in a patient with transposition of the 
great arteries after an atrial switch procedure: Causes and 
management of left subpulmonary ventricular dysfunction
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A 36-year-old man after an atrial switch pro-
cedure for transposition of great arteries as 
a result of which the right ventricle becomes 
a systemic pump presented with symptoms 
of heart failure decompensation. Four weeks 
before hospitalization, he had COVID-19. On 
admission, the patient reported dyspnea on 
mild exertion, but the prevailing symptoms 
were ascites and massive edema of the lower 
limbs suggesting left subpulmonary ven-
tricular (subpulmLV) failure. On the echocar-
diogram, the subpulmLV was significantly en-
larged and dominated over the systemic right 
ventricle (systRV) (Figure 1). Both ventricles 
had impaired contractile function. Magnetic 
resonance imaging excluded COVID-related 
myocarditis and visualized a thrombus in the 
left subpulmonary ventricle apex. Due to the 
presence of a thrombotic mass, oral anticoag-
ulation (apixaban 5 mg b.i.d) was introduced. 
We raised suspicion of a pulmonary embolism 
as a contributing factor to the failing sub-
pulmonary chamber. However, a computed 
tomography angiography scan was not 
performed due to the significantly decreased 
creatinine clearance. We considered the exam 
redundant as it would not have altered the 
pharmacological management.

Additionally, levosimendan was admin-
istered to improve the contractile function 
of both ventricles and lower the pressure in 
the pulmonary circulation [1]. We observed 
a significant improvement in the patient’s 
clinical status and N-terminal pro-B-type na-
triuretic peptide concentration. The medical 
therapy with beta-adrenolytics, mineralo-
corticoid receptor antagonist, and diuretics 

was continued after discharge. During the 
outpatient follow-up, sacubitril/valsartan (S/V) 
at the minimal dose of 24/26 mg (1/2 tablet 
b.i.d) was introduced with good tolerance. 
Stabilization of the hemodynamic status with 
a marked improvement in contractility of both 
ventricles was observed in the latest echo-
cardiographic examination after 14 months 
of follow-up.

This case report documents for the first 
time the implementation of combined novel 
pharmacotherapy in the setting of acute heart 
failure due to subpulmLV decompensation. 
Beneficial use of levosimendan in patients 
with the systRV has already been documented 
[2], however, we found no report on long-term 
outcomes for such decompensated patients 
after receiving the novel pharmacotherapy. 
Levosimendan displays a positive inotropic 
effect through sensitizing myocytes to calci-
um and has a vasodilating effect through the 
ATP-dependent potassium channels in the 
vascular smooth muscles [1, 2]. These facts 
further justified our strategy as we suspected 
the pulmonary thromboembolism with raised 
pulmonary pressures to be the reason for 
decompensation. 

The results of studies on the use of sacubi-
tril/valsartan in patients with congenital heart 
disease are scarce. Nevertheless, Zandstar et 
al. [3] observed that in patients with systRV 
failure, S/V decreased the concentration of 
N-terminal pro-B-type natriuretic peptide and 
improved the echocardiographic parameters 
and clinical status. According to a meta-anal-
ysis by Zhang et al. [4], S/V demonstrated 
a beneficial effect in the setting of RV failure 
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and pulmonary hypertension. Since our patient demon-
strated overt symptoms of subpulmonary ventricle failure, 
we decided to implement this drug. 

In patients with transposition of great arteries after 
atrial repair, progressive failure of the systRV is a predictor 
of poor prognosis [5]. Nevertheless, factors that might 
worsen the function of the left subpulmonary ventricle 
should not be ignored. Modern treatment of heart failure, 
including levosimendan and sacubitril/valsartan, may also 
be effective in patients with congenital heart diseases.
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Figure 1. I. Echocardiographic image 
of the patient on admission. Apical 
four-chamber view showing the 
enlargement of the subpulmonary 
ventricle and features of increased 
pressure in the pulmonary circulation 
visualised as bulging of the interven-
tricular septum towards the systemic 
chamber (marked with the red circle). 
IA. Systemic right ventricle. IB. Sub-
pulmonary left ventricle. IC. Systemic 
baffle. ID. Pulmonary baffle. II, III. Car-
diac magnetic resonance. II. Sagittal 
plane: IIA. Systemic right ventricle.  
B. Subpulmonary left ventricle.  
IIC. Aorta. IID. Dilated pulmonary 
trunk. III. Transverse plane; arrow 
indicates the thrombus in the apex of 
the left subpulmonary ventricle
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