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Background: The incidence of parvovirus B19 (B19 V)-associated myocarditis

progressing to dilated cardiomyopathy (DCM) is on the rise. We hypothesize

that a comprehensive treatment regimen enables cardiac regeneration in

young patients with life-threatening B19 V myocarditis.

Methods: Four patients with clinical and imaging evidence of DCM were referred

due to suspected myocarditis. An endomyocardial biopsy (EMB) confirmed the

diagnosis. The diastolic dysfunction associated with heart failure and reduced

left ventricular ejection fraction (HFrEF) was established invasively. Before

surgical pulmonary artery banding (PAB), a transcatheter procedure was

performed to create a restrictive atrial defect (rASD).

Results: The drug-treated patients (ages 15–26 months) had a mean LV-EF

of 22.5% (20%–25%), a left ventricular end-diastolic diameter (LVEDD) of 49

(45–51) mm (Z-score >5), and elevated LVED pressures (>18 mmHg). EMB

revealed B19V-associated acute/subacute or chronic active myocarditis with

characteristics of DCM. Drug therapy, including immunoglobulins and creating

a rASD, resulted in clinical improvement and enhanced right ventricular

function. However, LV enlargement and dysfunction persisted. Four weeks

after surgical PAB, all patients showed improvement and were discharged

home. The pressure gradient across the PAB ranged from 40 to 45 mmHg,

and LVEDD decreased to a mean z-score of +3.5. Within three to six months,

LVEDD normalized, and LV-EF increased to a mean of 63% (range: 57%–68%).

Clinical and cardiac improvements were sustained over a median follow-up

of 7.5 years.

Conclusion: A holistic treatment approach allows functional regeneration in

B19 V myocarditis with obvious end-stage DCM. Restrictive ASD creation is

required before surgical PAB when HFrEF is associated with a diastolic

dysfunction component.
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1 Introduction

ParvoB19 (B19 V) myocarditis significantly impacts morbidity

and mortality (1). While advanced treatment options such as

ventricular assist devices (VAD) for bridging to recovery are not

universally accessible (2) and are highly cost-intensive (3),

existing literature supports the potential of full recovery in cases

of DCM-like myocarditis (4), underscoring the importance of

preserving native myocardial function. This case series highlights

successful acute management and demonstrates long-term

follow-up, revealing sustained normal cardiac function even after

partial debanding.

Unlike enteroviruses that cause lymphocytic myocarditis by

infecting cardiomyocytes, B19 V primarily targets endothelial

cells within the myocardium. This often results in a

compromised microcirculation with secondary myocyte damage

and inflammation (5). Moreover, the infection triggers several

virus-associated signaling pathways that induce an inflammatory

response and apoptosis. Additionally, NS1 stimulates the

production of proinflammatory cytokines such as IL6 and TNF-

alpha, further increasing the inflammatory milieu within the

myocardium and thereby contributing to a progression of

myocardial dysfunction (6, 7).

The ongoing inflammatory process accelerates left ventricular

dilation and dysfunction, contributing to various complications,

including disease progression with persistent signs of congestive

heart failure (8). The high prevalence of B19 V (30%–35%) in

cases of dilated cardiomyopathy (DCM) suggests that DCM may

develop due to previous B19V-associated myocarditis (9).

We hypothesize that a holistic treatment regimen that

combines personalized drug therapy with a transcatheter-surgical

approach—specifically, the creation of a restrictive ASD (rASD)

followed by the placement of a reversible pulmonary artery

banding (rPAB)—can lead to positive outcomes, even in patients

with advanced or life-threatening P19 V myocarditis.

2 Case description

Between September 2013 and 2023, 14 patients with myocarditis-

associated DCM were referred for heart transplantation (HTx)

evaluation. Four of these patients, who had PCR-confirmed B19 V

myocarditis, were reviewed retrospectively. All patients met the

hospitalization inclusion criteria: aged under three years, severe left

ventricle dysfunction with EF < 30%, LVEDD with a z-score ≥4,

and no improvement despite heart failure therapy, including

inotropic support. These patients were managed using a hybrid

transcatheter-surgical approach that involved creating a restrictive

atrial septal defect (ASD), followed by surgical pulmonary artery

banding (PAB).

Clinical symptoms, echocardiographic, and magnetic

resonance imaging (MRI) data were used to diagnose DCM.

Myocarditis was diagnosed through histopathological analysis

using endomyocardial biopsy (EMB), which involved PCR to

detect viral DNA/RNA. Three to four biopsy samples were taken

from the right interventricular septum.

The tissue samples were analyzed using histology,

immunohistochemistry, and molecular pathology techniques.

Acute lymphocytic myocarditis was defined by elevated numbers

of CD3+ T lymphocytes (≥ 25/mm2) and increased numbers of

CD68 +macrophages in the presence of myocyte necrosis.

Ongoing myocarditis was defined as lymphocytic inflammation

≥14 CD3+ T cells and CD68 +macrophages with associated

myocyte necrosis and fibrosis. Chronic myocarditis was identified

based on inflammation and focal or diffuse fibrosis without

myocyte necrosis, following the Dallas criteria (10, 11).

Viral genome detection using nested PCRwas conducted on heart

tissue and blood samples, specifically targeting enteroviruses (EV),

B19 virus (B19 V), adenoviruses (ADV), human herpesviruses 6

and 7 (HHV-6/7), human cytomegalovirus (HCMV), and Epstein–

Barr virus (EBV). RNA extracted from EMBs was analyzed for EV,

while DNA was evaluated for the other viruses. Total nucleic acids

were isolated using the QIAamp DNA Mini Kit and the QIAamp

Viral RNA Mini Kit (Qiagen, Hilden, Germany), following the

manufacture’s protocol. Tissue samples were homogenized prior to

extraction to ensure optimal yield. The effectiveness of DNA/RNA

extraction was validated through the amplification of GAPDH gene

sequences, and the specificity of amplification was confirmed via

Sanger sequencing (5).

All patients underwent an invasive hemodynamic assessment.

The hemodynamics confirmed the suspicion of a diastolic

dysfunctional component in DCM patients with dominant heart

failure with reduced ejection fraction (HFrEF). In patients with

left ventricular end diastolic pressure ≥15 mmHg, restrictive ASD

was created via transcatheter balloon atrioseptostomy using

standard Brockenbrough technique followed by controlled

balloon dilatation to achieve restrictive interatrial communication

with a left-to-right shunting (12, 13). The goal was to reduce left

atrial pressure and pulmonary venous congestion.

Cardiac MRI, including T2-weighted and T1-weighted sequences

before and after intravenous gadolinium administration, was

performed using a 3-Tesla Siemens MRI system (Siemens Medical

System, Erlangen, Germany). It was performed before and after

PAB and assessed the following parameters: LVEF, RVEF, late

enhancement, and volumetry of the ventricles.

Echocardiographic assessment included LV-EF (M-mode and

Simpson biplane), LVEDD with z-score, mitral valve regurgitation

(graded by color Doppler), RV function by TAPSE, interventricular

septal motion (including septal shift), and flow across the ASD or

PFO with gradient estimation. Serial follow-up included the same

parameters at discharge and during outpatient visits. Severe left

ventricular dysfunction was defined as an LV-EF of less than 30%

despite heart failure medication, including inotropic support. Left

ventricular dilation was characterized by an LVEDD z-score greater

than +2 (14) Z-score data for Pediatric Cardiology parameters

(Cardio Z®) were based on Evelina Children’s Hospital, London, UK.

3 Clinical findings and outcome

B19 V myocarditis was confirmed in all four patients. All

suffered from a severe clinical course with persistent cardiac
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impairment. Heart failure was treated for four to six weeks,

including inotropic support, before referral to our center. Based

on the modified Ross Functional Class (FC) all four patients

were in Class III-IV, and all patients were transferred as eligible

candidates for HTx (Supplementary Table 1a+b).

Initial echocardiographic assessment, conducted while patients

were on anti-congestive therapy including loop diuretics and with

inotropic infusion, revealed severe LV dysfunction, with a mean

LV-EF of 22.5%, increased LVEDD (mean: 49 mm; z-score >4),

and moderate to severe mitral valve regurgitation, along with left

atrial dilatation in all patients.

Cardiac MRI confirmed the reduced LV function, with a mean

LV-EF of 24% in all patients. Right ventricular function remained

within the normal range, except for patient #2, who had a reduced

RV-EF of 35%. Late Gadolinium enhancement (LGE) was observed

in patients #2 and #3. The initial laboratory tests showed elevated

BNP serum levels (Supplementary Table 1a).

After transfer to our department, heart failure therapy was

adapted. ß1-receptor-blockers were started to reduce the

endogenous and exogenous impacts of catecholamines on

myocardial apoptosis and oxygen demand. ACE inhibitors and

spironolactone were used routinely as antifibrotic treatments in

heart failure and to promote reverse remodeling (15).

Clinical improvement was observed in three patients after

creating a transcatheter restrictive atrial septal defect (rASD) and

in one patient after percutaneous dilatation of the patent

foramen ovale (PFO). These interventions relieved the clinical

symptoms of pulmonary venous congestion, thereby reducing the

need for loop diuretics. Notably, RV function normalized after

the development of rASD in patient #2. Despite maximal heart

failure therapy, which included continuous infusion of milrinone

and intermittent application of levosimendan, there was no

improvement in LV function and morphology after four weeks.

As a result, the decision to proceed with a surgical pulmonary

artery banding was made.

Surgical Pulmonary artery banding was performed using a

PTFE band, designed to decrease the pulmonary circumference

by about 50%. This procedure was conducted under continuous

hemodynamic and transesophageal echocardiography (TEE)

monitoring. A polyethylene 21G (arterial) cannula is placed

within the right ventricle through a transmural puncture and

secured by a purse-string suture. The gradually tightehing of the

pulmonary circumference is monitored by assessing the right

ventricular pressure to systemic artery pressure (RVP/SAP) ratio,

aiming of a target ratio of 0.6, while observing a leftward septal

shift via TEE, ensuring that systemic arterial pressure remained

uncompromised, as described by Schranz et al. in 2019 (16).

After PAB, clinical FC and echocardiographic parameters

improved in all patients, allowing them to be discharged home

four weeks after surgery. The continuous wave (CW) Doppler

measurement of the pressure gradient across the PAB was

between 40 and 50 mmHg at discharge. At follow-up three to six

months later, all patients’ LV function and morphology

had normalized.

Percutaneous debanding was performed after a median of 3.5

years, once LV function had normalized and RV pressure

equaled or exceeded LV pressure. Under angiographic guidance,

a graded balloon dilation technique was employed, with balloon

diameters up to the size of the pulmonary valve annulus. Follow-

up EMB was performed without complications in three patients.

At a median follow-up of 7.5 years, all patients continued to

show normal LV-EF (mean: 60%; range: 55%–65%) with

normalized LVEDD (mean: 34; range: 32–35 mm; z-score +0.5).

The initial moderate mitral valve regurgitation had resolved in all

patients. During the last follow-up, all patients were classified as

being in Ross Functional Class I (Supplementary Table 2).

3.1 Results of endomyocardial biopsies

Endomyocardial biopsies were performed at various stages of

myocardial inflammation and disease progression, starting with

the first biopsy before PAB placement, followed by follow-up

EMB at later intervals. The results of these biopsies provided

valuable insights into each patient’s evolving myocarditis

pathology and progression to DCM (Supplementary Table 3).

Patient #1 (age at diagnosis: 15 months). Two biopsies were

performed three and six weeks after the initial diagnosis. The

initial biopsy confirmed acute lymphocytic myocarditis without

evidence of fibrosis, suggesting a potentially reversible

inflammatory proces. However the clinical trajectory was marked

by persistent symptoms of heart failure and inability to wean

from inotropic support (milrinone) alongside significant left

ventricular dysfunction. Given the absence of clinical

improvement, a repeat EMB was conducted, which revealed the

development of myocardial fibrosis, a recognized marker of

maladaptive remodeling, and thereby prompting the decision to

proceed with a PAB.

Patient #2 (age at diagnosis: 26 months). Due to a late referral

to our center, the first biopsy was performed eight weeks after the

initial diagnosis. EMB revealed lymphocytic inflammation and

extensive fibrosis but no myocyte necrosis, consistent with active

chronic myocarditis. A follow-up EMB was carried out five years

after PAB during partial debanding. There was no sign of

lymphocytic activity at this stage, but moderate fibrosis was still

present, consistent with DCM.

Patient #3 (age at diagnosis: 17 months). The first EMB was

conducted three weeks after the clinical diagnosis and confirmed

acute myocarditis with myocyte necrosis and severe lymphocytic

inflammation. A follow-up EMB was performed six weeks

following persistent dysfunction despite cardiac drug therapy

(including inotropic support). This biopsy revealed persistent

lymphocytic activity and myocyte necrosis with areas of fibrosis,

suggesting an ongoing inflammatory process. Based on these

findings, the decision was made to proceed with the PAB.

A follow-up EMB performed five years after PAB during partial

transcatheter debanding showed no signs of inflammation or

necrosis, with minor fibrosis.

Patient #4 (age at Diagnosis, 16 months). The first EMB was

conducted two weeks after admission, showing ongoing

myocarditis with persistent B19 V infection, inflammation,

myocyte necrosis, and extensive fibrosis. A follow-up biopsy,
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performed one year after PAB during partial transcatheter

debanding, revealed chronic myocarditis without necrosis and

only minor fibrosis at this stage.

4 Discussion

The case series of severely ill patients with B19 V myocarditis

progressing to DCM highlights the potential for functional

cardiac recovery in younger patients. Our data emphasize the

importance of a personalized, holistic treatment approach that

considers the patient’s age and hemodynamics, which can

significantly affect the heart’s regenerative potential. Our unique

pre- and post-PAB histological findings reinforce previous

observations of cardiac recovery, even in end-stage DCM cases.

This approach may provide an opportunity to minimize the need

for assistive ventricular devices.

4.1 Parvovirus B19 myocarditis and its role
in pediatric DCM

B19 V has been increasingly recognized as a potential cause of

myocarditis (17). In pediatric patients, myocarditis is often

associated with better ventricular remodeling and survival

outcomes than idiopathic DCM (17). However, severe LV

dysfunction and LVEDD z-scores greater than +2 are linked

to a reduced likelihood of full recovery, as indicated by

echocardiographic normalization (17). Chronic inflammation

exacerbates cardiac remodeling, which can perpetuate further

functional decline and worsen heart failure (10).

These findings highlight the urgent need to identify the type

of myocarditis and possible underlying virus infections.

Differentiating these conditions has significant implications for

prognosis and therapeutic strategies. Myocardial fibrosis reflects a

shift from acute inflammation toward chronic structural

remodeling, which is strongly associated with progressive

ventricular dysfunction and adverse outcomes (18). The presence

of fibrosis, particularly in the setting of ongoing left ventricular

dilatation (19), indicates a transition toward irreversible myocardial

damage if not promptly addressed. Based on these findings, the

decision was made to proceed with pulmonary artery banding

(PAB) to induce left ventricular reconditioning, support reverse

remodeling, and potentially halt or slow the fibrotic process.

Recent data suggest that patients with severe acute myocarditis

may face a greater urgency for HTx listing. Between 2009 and 2019,

over 50% of children under five were listed for HTx, and more than

38% were under one year old.

However, despite some patients recovering, nearly two-thirds

of those under one year old remain on the transplant list after

six months (17), highlighting the ongoing challenges in

managing this patient population. Furthermore, there is an

increased risk of early graft loss and poorer long-term survival in

HTx recipients with myocarditis compared to those with DCM

(17). These findings emphasize that persistent B19 V infection

can lead to inadequate resolution with persistent inflammation.

This is further supported by the observed effects of B19 V (20)

and other viral infections, such as SARS-CoV-2 (21), on the

cardiovascular system, which may contribute to poor outcomes

in transplant recipients due to heightened immune activation and

graft failure.

Although the small sample size (n = 4) limits the generalizability

of these findings, these observations raise important questions and

indicate areas for further research.

4.2 Key observations and hypotheses

4.2.1 Reversibility of severe B19 V myocarditis

leading to DCM, impact of PAB
Severe B19 V myocarditis that progresses to DCM may be

reversible as long as an individualized therapeutic approach is

implemented. For young patients with LV-DCM, an essential

criterion for surgical PAB is preserved RV function. Creating

restrictive atrial communication before PAB can help manage

complications arising from additional diastolic dysfunction,

pulmonary hypertension, and right ventricular dysfunction (13, 14).

In young patients with advanced DCM, PAB induces RV

pressure loading, improving ventricular interaction (VVI), re-

synchronizing LV contraction, and enhancing preload effects on

the failing LV. This ultimately improves overall cardiac

architecture and function (22). Importantly, PAB should be

paired with a tailored cardioprotective drug therapy, particularly

the use of selective β1-adrenoreceptor blockers (13).

4.2.2 Role of invasive endomyocardial biopsy

This case series highlights the crucial role of invasive EBM in

diagnosing and evaluating B19 V myocarditis and monitoring

disease progression. The biopsies reveal various histopathological

patterns associated with B19 V myocarditis, all presenting a

similar LV-DCM phenotype. Follow-up biopsies provided vital

insights into the recovery process. The findings indicate that the

activation of fibrosis-promoting pathways begins at a young age

and can intensify beyond infancy (23), underscoring the

significance of early interventions to slow fibrotic progression.

4.2.3 EBM as a tool for risk stratification and

monitoring
EBM performed before PAB and during follow-up allowed for

a better understanding of the initial inflammation and fibrosis

characteristics. Ongoing inflammation, marked by lymphocytic

activity and fibrosis, has been linked to negative remodeling and

worsening LV dilation and dysfunction (8). Myocardial fibrosis is

characterized by an excessive accumulation of collagen in the

myocardium. There are two forms of myocardial fibrosis:

replacement fibrosis and interstitial fibrosis. Importantly, both

types of fibrosis can coexist and are independent predictors of

adverse cardiac outcomes if left untreated (18). Therefore, EBM

can serve as a valuable tool in risk stratification and ongoing

monitoring of these patients.
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4.3 Conclusion

Our findings support the positive impact of PAB in promoting

functional recovery of the dilated left myocardium, particularly in

young patients with life-threatening B19 V myocarditis, leading

to DCM (12). This is the first report demonstrating PAB-related

LV recovery, confirmed by further EBM-based histopathological

examinations, even during mid-term follow-up. Our clinical data

shows functional regeneration and cardiac recovery following

severe myocardial damage in infants and young children aged

between one and three years (16, 24, 25). These results are

consistent with theoretical models and animal studies

demonstrating similar reverse remodeling processes (22, 26).

Although the molecular mechanisms underlying the

interventricular crosstalk after PAB placement remain unclear,

our histopathological data suggest that the VVI mechanism

corresponds well with the observed clinical and imaging

outcomes. Future research is needed to better understand the

molecular pathways involved in this recovery process and to

determine whether PAB, when combined with specific

medications, could serve as a prophylactic or therapeutic option

in other cases of severe myocarditis and DCM (19).

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding author.

Ethics statement

Written informed consent was obtained from the participant/

patient(s) for the publication of this case report.

Author contributions

TL: Data curation, Investigation, Project administration,

Writing – original draft, Writing – review & editing. HA:

Writing – review & editing. MM: Writing – review & editing.

LR: Writing – review & editing. KG: Writing – review & editing.

KK: Writing – review & editing. CJ: Writing – review & editing.

BS: Writing – review & editing. DS: Conceptualization,

Supervision, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for

the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fped.2025.

1579212/full#supplementary-material

References

1. Molina KM, Garcia X, Denfield SW, Fan Y, Morrow WR, Towbin JA, et al.
Parvovirus B19 myocarditis causes significant morbidity and mortality in children.
Pediatr Cardiol. (2013) 34(2):390–7. doi: 10.1007/s00246-012-0468-4

2. Saxena A. Status of pediatric cardiac care in developing countries. Children.
(2019) 6(2):34. doi: 10.3390/children6020034

3. Mahle WT, Ianucci G, Vincent RN, Kanter KR. Costs associated with ventricular
assist device use in children. Ann Thorac Surg. (2008) 86(5):1592–7. doi: 10.1016/j.
athoracsur.2008.07.022

4. Miera O, Germann M, Cho MY, Photiadis J, Walter EMD, Hetzer R, et al. Bridge
to recovery in children on ventricular assist devices—protocol, predictors of recovery,
and long-term follow-up. J Hear Lung Transplant. (2018) 37(12):1459–66. doi: 10.
1016/j.healun.2018.08.005

5. Pelzl L, Mantino S, Sauter M, Manuylova T, Vogel U, Klingel K.
Lymphocytic myocarditis in children with parvovirus B19 infection: pathological

and molecular insights. Biomedicines. (2024) 12(8):1909. doi: 10.3390/
biomedicines12081909

6. Pankuweit S, Klingel K. Viral myocarditis: from experimental models to
molecular diagnosis in patients. Hear Fail Rev. (2013) 18(6):683–702. doi: 10.1007/
s10741-012-9357-4

7. Poole BD, Kivovich V, Gilbert L, Naides SJ. Parvovirus B19 nonstructural protein-
induced damage of cellular DNA and resultant apoptosis. Int J Méd Sci. (2011)
8(2):88–96. doi: 10.7150/ijms.8.88

8. Pankuweit S, Ruppert V, Maisch B. Inflammation in dilated cardiomyopathy.
Herz. (2004) 29(8):788–93. doi: 10.1007/s00059-004-2626-9

9. Kühl U, Lassner D, Pauschinger M, Gross UM, Seeberg B, Noutias M,
et al. Prevalence of erythrovirus genotypes in the myocardium of patients
with dilated cardiomyopathy. J Méd Virol. (2008) 80(7):1243–51. doi: 10.1002/jmv.
21187

Logeswaran et al. 10.3389/fped.2025.1579212

Frontiers in Pediatrics 05 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fped.2025.1579212/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fped.2025.1579212/full#supplementary-material
https://doi.org/10.1007/s00246-012-0468-4
https://doi.org/10.3390/children6020034
https://doi.org/10.1016/j.athoracsur.2008.07.022
https://doi.org/10.1016/j.athoracsur.2008.07.022
https://doi.org/10.1016/j.healun.2018.08.005
https://doi.org/10.1016/j.healun.2018.08.005
https://doi.org/10.3390/biomedicines12081909
https://doi.org/10.3390/biomedicines12081909
https://doi.org/10.1007/s10741-012-9357-4
https://doi.org/10.1007/s10741-012-9357-4
https://doi.org/10.7150/ijms.8.88
https://doi.org/10.1007/s00059-004-2626-9
https://doi.org/10.1002/jmv.21187
https://doi.org/10.1002/jmv.21187
https://doi.org/10.3389/fped.2025.1579212
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


10. Tschöpe C, Ammirati E, Bozkurt B, Caforio ALP, Cooper LT, Felix SB, et al.
Myocarditis and inflammatory cardiomyopathy: current evidence and future
directions. Nat Rev Cardiol. (2021) 18(3):169–93. doi: 10.1038/s41569-020-00435-x

11. Caforio ALP, Pankuweit S, Arbustini E, Basso C, Gimeno-Blanes J, Felix SB,
et al. Current state of knowledge on aetiology, diagnosis, management, and therapy
of myocarditis: a position statement of the European Society of Cardiology working
group on myocardial and pericardial diseases. Eur Hear J. (2013) 34(33):2636–48.
doi: 10.1093/eurheartj/eht210

12. Bauer A, Esmaeili A, deRosa R, Voelkel NF, Schranz D. Restrictive atrial
communication in right and left heart failure. Transl Pediatr. (2019) 8(2):133–9.
doi: 10.21037/tp.2019.04.03

13. Bauer A, Khalil M, Schmidt D, Recla S, Bauer J, Esmaeili A, et al. Transcatheter
left atrial decompression in patients with dilated cardiomyopathy: bridging to cardiac
transplantation or recovery. Cardiol Young. (2019) 29(3):355–62. doi: 10.1017/
s1047951118002433

14. Gutgesell HP, Paquet M, Duff DF, McNamara DG. Evaluation of left ventricular
size and function by echocardiography. Results in normal children. Circulation. (2018)
56(3):457–62. doi: 10.1161/01.cir.56.3.457

15. Schranz D, Voelkel NF. Nihilism” of chronic heart failure therapy in children
and why effective therapy is withheld. Eur J Pediatr. (2016) 175(4):445–55. doi: 10.
1007/s00431-016-2700-3

16. Schranz D, Recla S, Malcic I, Kerst G, Mini N, Akintuerk H. Pulmonary
artery banding in dilative cardiomyopathy of young children: review and protocol
based on the current knowledge. Transl Pediatr. (2019) 8(2):151–60. doi: 10.21037/tp.
2019.04.09

17. Amdani S, Korang AA, Law Y, Cantor R, Koehl D, Kirklin JK, et al. Waitlist and
post-transplant outcomes for children with myocarditis listed for heart transplantation
over 3 decades. J Hear Lung Transplant. (2023) 42(1):89–99. doi: 10.1016/j.healun.
2022.07.013

18. Giordano C, Francone M, Cundari G, Pisano A, d’Amati G. Myocardial fibrosis:
morphologic patterns and role of imaging in diagnosis and prognostication.
Cardiovasc Pathol. (2022) 56:107391. doi: 10.1016/j.carpath.2021.107391

19. Kim G, Ban GH, Lee HD, Sung SC, Kim H, Choi KH. Left ventricular
end-diastolic dimension as a predictive factor of outcomes in children with acute
myocarditis. Cardiol Young. (2017) 27(3):443–51. doi: 10.1017/s1047951116000706

20. Arvia R, Stincarelli MA, Manaresi E, Gallinella G, Zakrzewska K. Parvovirus B19 in
rheumatic diseases. Microorganisms. (2024) 12(8):1708. doi: 10.3390/
microorganisms12081708

21. Schultheiss HP, Baumeier C, Aleshcheva G, Bock CT, Escher F. Viral
myocarditis—from pathophysiology to treatment. J Clin Med. (2021) 10(22):5240.
doi: 10.3390/jcm10225240

22. Friedberg MK. Imaging right-left ventricular interactions. JACC: Cardiovasc
Imaging. (2018) 11(5):755–71. doi: 10.1016/j.jcmg.2018.01.028

23. Patel MD, Mohan J, Schneider C, Bajpai G, Purevjav E, Canter CE, et al.
Pediatric and adult dilated cardiomyopathy represent distinct pathological entities.
JCI Insight. (2017) 2(14):e94382. doi: 10.1172/jci.insight.94382

24. Schranz D, Rupp S, Müller M, Schmidt D, Bauer A, Valeske K, et al. Pulmonary
artery banding in infants and young children with left ventricular dilated
cardiomyopathy: a novel therapeutic strategy before heart transplantation. J Hear
Lung Transplant. (2013) 32(5):475–81. doi: 10.1016/j.healun.2013.01.988

25. Panaioli E, KhraicheD, Pontailler M, Ader F, RaiskyO, Gaudin R, et al. Prophylactic
pulmonary artery banding in pediatric dilated cardiomyopathy: an additional therapeutic
option. J Cardiovasc Dev Dis. (2024) 11(3):79. doi: 10.3390/jcdd11030079

26. Cheung YF. Ventricular-ventricular interaction. In: Congenital and Paediatric
Acquired Heart Disease in Practice. Singapore: Springer (2023). p. 281–4. doi: 10.
1007/978-981-99-2862-0_28

Logeswaran et al. 10.3389/fped.2025.1579212

Frontiers in Pediatrics 06 frontiersin.org

https://doi.org/10.1038/s41569-020-00435-x
https://doi.org/10.1093/eurheartj/eht210
https://doi.org/10.21037/tp.2019.04.03
https://doi.org/10.1017/s1047951118002433
https://doi.org/10.1017/s1047951118002433
https://doi.org/10.1161/01.cir.56.3.457
https://doi.org/10.1007/s00431-016-2700-3
https://doi.org/10.1007/s00431-016-2700-3
https://doi.org/10.21037/tp.2019.04.09
https://doi.org/10.21037/tp.2019.04.09
https://doi.org/10.1016/j.healun.2022.07.013
https://doi.org/10.1016/j.healun.2022.07.013
https://doi.org/10.1016/j.carpath.2021.107391
https://doi.org/10.1017/s1047951116000706
https://doi.org/10.3390/microorganisms12081708
https://doi.org/10.3390/microorganisms12081708
https://doi.org/10.3390/jcm10225240
https://doi.org/10.1016/j.jcmg.2018.01.028
https://doi.org/10.1172/jci.insight.94382
https://doi.org/10.1016/j.healun.2013.01.988
https://doi.org/10.3390/jcdd11030079
https://doi.org/10.1007/978-981-99-2862-0_28
https://doi.org/10.1007/978-981-99-2862-0_28
https://doi.org/10.3389/fped.2025.1579212
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Case Report: Full recovery in severe ParvovirusB19 myocarditis with DCM phenotype: the impact of rASD and PAB
	Introduction
	Case description
	Clinical findings and outcome
	Results of endomyocardial biopsies

	Discussion
	Parvovirus B19 myocarditis and its role in pediatric DCM
	Key observations and hypotheses
	Reversibility of severe B19 V myocarditis leading to DCM, impact of PAB
	Role of invasive endomyocardial biopsy
	EBM as a tool for risk stratification and monitoring

	Conclusion

	Data availability statement
	Ethics statement 
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


