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Heart Transplantation in a Toddler with Cardiac Kawasaki Disease

Theodor Tirilomis1*, Michael Steinmetz2, Marius Grossmann1, Anselm Bräuer3, Thomas Paul2, Wolfgang Ruschewski1 and Friedrich A. Schöndube1

1 Department of Thoracic, Cardiac, and Vascular Surgery, University of Göttingen, Göttingen, Germany

2 Department of Pediatric Cardiology, University of Göttingen, Göttingen, Germany

3 Department of Anesthesiology, University of Göttingen, Göttingen, Germany

OPEN ACCESS

Edited by:

Massimo Bonacchi, University of Florence, Italy

Reviewed by:

Michael Hofmann, University of Zurich, Switzerland
Pradeep Narayan, NH Rabindranath Tagore International Institute of Cardiac Sciences, India

*Correspondence:

Theodor Tirilomis
theodor.tirilomis@med.uni-goettingen.de

Specialty section:

This article was submitted to Heart Surgery, a section of the journal Frontiers in Surgery

Received: 18 February 2017
Accepted: 03 April 2017
Published: 20 April 2017

Citation:

Tirilomis T, Steinmetz M, Grossmann M, Bräuer A, Paul T, Ruschewski W and Schöndube FA (2017) Heart Transplantation in a Toddler with Cardiac Kawasaki Disease. Front. Surg. 4:21. doi: 10.3389/fsurg.2017.00021

Kawasaki disease is very rare in Western Europe. The disease may involve coronary arteries. A 2-year-old boy diagnosed with Kawasaki disease had had seizure-like symptoms. Further evaluation revealed recurrent myocardial ischemia and myocardial infarction. Due to extraordinary extension of the coronary disease, myocardial revascularization was not feasible and the toddler underwent successful heart transplantation after 97 days on waiting list.
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INTRODUCTION

A 2-year-old boy diagnosed with Kawasaki disease was initially treated with immunoglobulines and abciximab. About 4 months after the diagnosis, the boy suffered a seizure-like episode at home while he was on aspirin, clopidogrel, and phenprocoumon. After admission to the hospital, neurological findings were normal but Holter electrocardiogram revealed repeated periods of significant ST depression during the registration period. Additionally, ST elevation was observed on the patient monitoring. Therefore, coronary angiography was performed. The angiogram revealed coronary aneurysms (6 mm in diameter), but the more important finding was the severity and the extent of stenotic lesions of all coronary arteries (Figure 1). Due to the lack of a promising treatment (conservative, interventional, or surgical), the child was evaluated for heart transplantation and then placed on the waiting list. Due to increased risk of refractory arrhythmias or cardiac decompensation, the child remained under continuous monitoring in pediatric intensive care unit (PICU) and an extracorporeal life support device was ready for use if needed. While waiting for transplantation, many ischemic episodes were documented (Figure 2). Finally, after 97 days on the waiting list, the boy underwent successful heart transplantation. The diseased heart showed severe changes of the coronary arteries. The coronary arteries resembled “chicken feet”: thick, fibrotic, and sclerotic with proximal aneurysms (Figure 3). Transsections of explanted heart revealed severe thickening of the coronary arterial wall and multiple myocardial infarctions (Figure 4). After transplantation, we started immunosuppression with prednisolone, mycophenolate mofetil, and tacrolimus. We did not use induction therapy. Perioperative antibiosis consisted of cefotaxime and vancomycin. The first endomyocardial biopsy performed 1 week after transplantation because of pericardial effusion was without signs of rejection (ISHLT grade 0R). The postoperative course was eventful, and the toddler was discharged from hospital on postoperative day 38. At discharge, dosage of prednisolone was 7.5 mg twice a day, of mycophenolate 390 mg three times a day, and of tacrolimus 1.3 mg also three times a day. For infection prevention, we gave aciclovir, trimethoprim, and the antifungals nystatin and amphotericin B per oral. Currently, the patient is doing well but, during follow-up, the patient developed ventricular arrhythmias and recurrent pericardial effusion and although endomyocardial biopsy was without signs of rejection, we treated with prednisolone.
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FIGURE 1 | The coronary angiogram demonstrated proximal aneurysms and the extensive stenotic changes of the left (A) and the right coronary artery (B) caused by Kawasaki disease.




[image: image1]

FIGURE 2 | While waiting for heart transplantation, recurrent ischemic heart attacks were observed; exemplary electrocardiogram (day 14 on waiting list) showing significant ST depression in lead II, III, and aVF.
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FIGURE 3 | Intra-operative view of the diseased heart with the extensive changes of the coronary arteries caused by Kawasaki disease. In front is the left anterior descending artery visible.
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FIGURE 4 | (A) Cross-section of the proximal region of the left anterior descending artery showing the excessive thickening of the coronary artery wall at the level of aneurysm. (B) Multiple infarctions were presented in the left ventricular wall (arrows).



BACKGROUND

Kawasaki disease is a rare syndrome of unknown etiology associated with immunological reactions in arteries resulting in vasculitis (1). Although rare, involvement of coronary arteries may occur with dilatation of the coronary arteries and even coronary aneurysms. Interestingly, the coronary aneurysms often regress within the first 2 years. We present the case of a toddler who suffered recurrent myocardial ischemia and myocardial infarction 4 months after diagnosis of Kawasaki disease. He underwent successful heart transplantation.

DISCUSSION

The first cardiac transplantation in cardiac Kawasaki disease was reported by Travaline and colleagues in 1991. A 14-year-old boy had suffered myocardial infarction 10 weeks after diagnosis of Kawasaki disease, displaying giant coronary artery aneurysms (2). Checchia et al. collected data of pediatric heart transplantation in Kawasaki disease. In 1997, they identified 13 children, worldwide, who had undergone cardiac transplantation (3). The results of 10 children showed that myocardial infarction occurred within 18 months after the outbreak/diagnosis of Kawasaki disease and one-third of children suffered of recurrent myocardial infarction. Although coronary artery bypass grafting (CABG) has been reported (4), in the presented case, it was technically not feasible.

In a large series of patients with Kawasaki disease complicated by giant coronary aneurysms, the long-term data analysis revealed the need of multiple coronary interventions, but rate of re-intervention after CABG was significantly lower than after catheter-based interventions (5). However, CABG has to be discussed critically. In the publication of Checchia et al., 4 out of 10 transplanted patients had undergone previous CABG (left internal mammary artery or saphenous vein), but within 1 year, all four patients had to undergo transplantation due to persistently reduced ventricular function (3).

It is essential to mention possible use of assist devices as a bridge to transplantation in case of refractory arrhythmias or cardiac decompensation. Therefore, we had an extracorporeal life support system in PICU ready for use. Additionally, a biventricular assist device (Berlin Heart Excor) was in the operating theater ready for implantation just in case.

CONCLUDING REMARKS

The presented case was unique due to extensive peripheral stenotic coronary involvement. Heart transplantation is indicated in Kawasaki disease patients with (i) severe impaired ventricular function, (ii) multiple and complex stenotic lesions of the coronary arteries, unsuitable for coronary procedure, or (iii) giant coronary artery aneurysms (with or without thrombi) if the morphology is not suitable for coronary procedure.
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