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ABSTRACT 
 
The presented case is the first to report on a child with hypoplastic left heart syndrome (HLHS) with 
invasive aspergillosis (IA) progressing to cavitary pulmonary aspergillosis after Norwood stage I 
procedure. 
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sternal closure. 
 
1. INTRODUCTION 
 
We present a case of a newborn with hypoplastic 
left heart syndrome (HLHS) with invasive 

pulmonary aspergillosis that illustrates harms 
related to inevitable invasive treatment and 
changes of successful antifungal long-term 
treatment in such high-risk patients. 

Case Study 
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2. PRESENTATION OF CASE 
 
The child was born at term after prenatal 
diagnose of HLHS with mitral and aortic atresia. 
The foramen ovale was severely restrictive with 
additionally atypical interatrial venous 
connections. Despite facial dysmorphism 
standard karyogram and Array-CGH was normal. 
Even chromosomal deletions on 22q11.2 
(CATCH 22) and 10p14 (Di-George-2) or 
mutations in BRAF and KRAS genes (CFC- and 
Noonan- syndromes) were ruled out. The child 
underwent Norwood stage I procedure with a 5 
mm RV-PA conduit on day 5 of life. For cardiac 
insufficiency, postoperative transthoracic veno-
arterial ECMO therapy was necessary for 3 days. 
Delayed sternal closure was on day 6 post-
surgery. Prophylactic antibiotics were given 
according to standard care procedures. Due to 
rising inflammation markers and clinical signs of 
infection therapy was escalated to broad 
spectrum antibiotics. Tracheal aspirate on day 11 
after surgery grew aspergillus fumigatus. In 
addition, galactomannan antigen was positive. 
Treatment with voriconazole was initiated. 20 

days after surgery a hyperlucent lesion on chest 
x-ray evolved that was further characterized by 
computer tomography as an aspergilloma of the 
left lower lobe (Figs. 1 and 2). 
 
Follow-up imaging showed decreasing size of the 
cavity under long-term oral therapy with 
voriconazole. Immunodeficiency was ruled out by 
lymphocyte population count flow cytometry, 
analysis of immunoglobulin class, IgG subclass, 
phagocytosis, oxidative burst and neutrophil 
extracellular trap (NET) testing. The child 
successfully underwent bidirectional Glenn 
anastomosis at the age of 6 months. The 
antifungal therapy was stopped one month 
thereafter. MRI scanning revealed only scar 
tissue (Fig. 3). 
 
Three years after discontinuation the child 
remains in stable clinical condition without 
residuals on chest x-ray and will soon be 
evaluated for an implantation of an extracardiac 
conduit implantation to complete total 
cavopulmonary anastomosis (TCPC, Fontan 
circulation). 

 

 
 

Fig. 1. Consecutive chest x-rays 
From left to right: Initial chest x-ray on day 5 of life, day 11 of life after ECMO therapy was ended and chest 

closure. On day 21 a faint hyperlucent area can be seen in the left lower lung field that becomes obvious on day 
25 

 

 
 

Fig. 2. Chest CT scan with reconstructions on day 35 of life 
The size of the cavity is about 2.5 x 1.5 x 3 cm 
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Fig. 3. Chest CT scan at the age of 3.5 months (before Glenn procedure), chest X-ray and chest 
MRI at the age of 8 months after Glenn procedure (from left to right) 

 
3. DISCUSSION 
 
Nosocomial infections are an increasing problem, 
including fungal infections. There is still very 
limited data on how to provide right antibiotic 
prophylaxis for pediatric patients undergoing 
cardiac surgery [1–3]. Several risk factors for 
bacterial surgical site infections with systemic 
involvement were identified such as complexity 
of the procedure, younger age at surgery and 
delayed sternal closure [3]. Fungal surgical site 
infections with systemic involvement have rarely 
occurred so far [4]. Thus, antifungal prophylaxis 
in the context of pediatric cardiac surgery has 
been even more ambivalently debated. Some 
authors highlighted its significant value ‘in the 
face of many risk factors’ [5]. Risk factors for 
invasive fungal infections were identified such as 
prematurity (<32 weeks of gestational age), low 
birth weight (<1500 g), presence of immune 
deficiencies, prolonged antibiotic therapy (>5 
days), prolonged endotracheal intubation (>3 
days), prolonged central vascular catheterization 
(>7 days), prolonged catecholamine support and 
delayed sternal closure [5,6].  
 
Although antifungal treatment was initiated in 
time in the presented case, pneumonia evolved 
to pulmonary aspergilloma which is an orphan 
disease state in immunocompetent infants [7]. 
Retrospectively, several factors other than 
immunodeficiency put our patient at risk for such 
an infection that is believed to have high impact 
on morbidity and mortality. It remains unclear, 
which specific impact each of these risk factors 
had, such as neonatal complex cardiac surgery 
in deep hypothermia on cardiopulmonary bypass, 
catecholamine use, transthoracic ECMO therapy 
with open chest for 6 days and broad spectrum 
antibiotic therapy. Usually, single aspergilloma is 
treated surgically. In patients undergoing Fontan 
pathway an optimal pulmonary status is a 
prerequisite. Since total or subtotal resection of a 
lung lobe was  to put the child at a higher risk in 

the long run we opted for long-term antifungal 
therapy [8,9] that was stopped after 6 months of 
therapy after successful Glenn procedure. Chest 
x-ray on follow-up did not show any residuals. 
While the further course was uneventful the child 
will soon be evaluated for completion of total 
cavopulmonary circulation. 
 
4. CONCLUSION 
  
To the authors’ knowledge this case represents 
IA progressing to cavitary pulmonary 
aspergillosis after Norwood stage I procedure for 
palliation of HLHS.The authors opted for long-
term antifungal therapy rather than surgical 
treatment options for the treatment of the 
aspergilloma. Nevertheless, the child’s further 
clinical course after completion of TCPC will 
indicate the long-term effectiveness of treatment 
with this approach (‘time will tell’). 
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