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Surgical Strategies for Children with End-stage Cardiomyopathy in Japan

Norihide Fukushima,® Yoshiki Sawa,” Hajime Ichikawa,® Goro Matsumiya,” Osamu Monta,
Shigetoyo Kogaki,? Shunji Kurotobi,? Seiji Takashima,® Masatsugu Hori,® and Hikaru Matsuda®
Departments of YSurgery, ?Pediatrics,

and ¥Cardiology, Osaka University Graduate School of Medicine, Osaka, Japan
To investigate the roles of mechanical circulatory support (MCS) and heart transplantation (HTXx) in the treatment of children with
end-stage cardiomyopathy (CM) in Japan, CM children referred to our hospital for HTx from August 1990 to October 2004, were
reviewed retrospectively.
Patients: The patients were 26 children (14 boys, mean age 8.2 years). The underlying cardiac diseases were dilated CM (DCM)
in 17, hypertrophied CM (HCM) in 3, restrictive CM (RCM) in 5, and muscular dystrophy in 1.
Results: 20 patients (DCM 15, RCM 4, dHCM 1) were defined as HTx candidates. Seven were registered in Japan and 7 in the
US. Although we prepared to send 13 children to the US, 3 died prior to registration. While awaiting HTx, 8 required MCS[6 with
ventricular assist devices (VAS) and 2 with extracorporeal membrane oxygenation (ECMO)]. The rate of freedom from MCS or
death at 1 year was 37.1%. Of 8 patients with MCS, three underwent HTx (2 with LVAS and 1 with ECMO), while one with
ECMO and one with BVAS died before HTx. One could be weaned from LVAS. Eight underwent HTx (1 in Japan and 7 in the
US), and seven have been well after HTx. Five patients defined as non-HTx candidates are alive as aresult of aternative therapies.
Summary: Whereas HTx candidates showed a very poor prognosis unless they had HTx, HTx recipients showed prolonged
survival and good quality of life. LVASisagood treatment as a bridge not only to HTx but also to recovery in children with end-
stage CM, if the patient is large enough to adopt LVAS.
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Table 10 Criteria of indications for heart transplantation in
children with cardiomyopathy

1. Dilated cardiomyopathy (DCM) and dilated phase
hypertrophic cardiomyopathy (dHCM); Progressive
deterioration in cardiac function such as below, despite
optimal medical therapy (the use of beta-adrenergic
blockers or angiotensin converting enzyme inhibitors is
not necessary to determine an indication for heart
transplantation in children).

1) LVEDP>25 mmHg

2) LVEF<30%

3) Uncontrollable lethal ventricular arrhythmias
4) Near-death experience

5) Onset after 2 years of age

6) Requirement of catecholamine infusion

2. Restrictive cardiomyopathy (RCM); Progressive
deterioration in cardiac function such as below, despite
optimal medical therapy.

1) Signs and symptoms of lung congestion

2) Greater than NYHA grade 3

3) Atrial enlargement (LA/A0>1.5), CTR>55%

4) Signs and symptoms of congestion

5) Younger onset (especially younger than 2 years old)

3. Muscular dystrophy: Same as DCM, but children with
progressive respiratory dysfunction are considered an
absolute contraindication. Therefore, only the Becker-
type may be indicated for heart transplantation.
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Fig.1 Flow diagram of outcomes of referred patients.
JOT: Japan Organ Transplantation Network, UNOS: United Network for Organ Sharing, DCM: di-
lated cardiomyopathy, HCM: hypertrophic cardiomyopathy, RCM: restrictive cardiomyopathy, HTx:
heart transplantation, HLTx: heart and lung transplantation, LVAS: left ventricular assist support,
BVAS: biventricular assist support, CHF: congestive heart failure, MOF: multiple organ failure, NYHA:
New York Heart Association, BWG: Bland-White Garland syndrome

*: One registered at JOT first and at UNOS later.
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Table 200 Patients with mechanical circulatory support

Patients with ventricular assist support (VAS)

Case Age Sex Wt(kg) BSA (m?) Disease VAS Qutcome Support days
1 17 M 51 1.48 DCM NCVC LVAS Transplanted in USA Alive 120
2 17 M 49 1.49 DCM NCVC LVASY Transplanted in USA Alive 252
3 15 M 56 1.76 DCM TCI-IP LVAS Bridge to recovery Alive 686
4 12 M 50 1.43 dystrophy NCVC BVAS Died of MOF and respiratory disorder Dead 30
5 13 M 46 1.62 DCM NCVC LVAS Waiting for HTx Alive 197
6 7 F 18 0.83 DCM NCVC LVAS Waiting for HTx Alive 48

Extracorporeal membrane oxygenation (ECMO)

Case Age Sex Wt (kg) BSA (m?) Disease ECMO Qutcome Support days
3 F 12 0.56 DCM ECMO# Transplanted in USA Alive 120
5 M 16 0.58 DCM ECMO Stroke Dead 8

M: male, F: female, BSA : body surface area, DCM: dilated cardiomyopathy, RCM: restrictive cardiomyopathy, VAS: ventricular assist support,
LVAS: left VAS, BVAS: biventricular assist support, ECMO: extracorporeal membrane oxygenation, MOF: multiple organ failure

*: Implanted at National Cardiovascular Center
#: Implanted at Loma Linda Medical Center
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Fig. 2 Survival rate and rate of freedom from death or mechani-
cal circulatory support in rank-A children.
MCS: mechanical circulatory support
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Table 30 Heart transplant recipients

Case Age Sex Disease Current immunosuppressive regimen Acute rejection Status  Follow-up (months)
9 8 Male DCM CsA, MMF None School 34
1 17 Male DCM PRD, CsA, MMF 4 (treated) Working 144
2 17 Male DCM PRD, CsA, MMF None Working 64
7 3 Female RCM PRD, FK, MMF 1 (treated) School 40
10 2  Male DCM PRD, CsA, MMF None School 30
11 3 Female RCM CsA, AZP None At home 20
12 18  Male DCM PRD, CsA, MMF None USA 19
13 4 Female RCM PRD, CsA, MMF 1 (not restored) Died 1

Case 9: transplanted in Japan, Cases 1, 2, 7, 10—13: transplanted in USA
DCM: dilated cardiomyopathy, RCM: restrictive cardiomyopathy, PRD: predonisolone, CsA: cyclosporine, MMF: mycophenolate mofetil, AZP:

azathiopurine
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