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ORIGINAL RESEARCH

Incidence, Predictors, and Mortality in
Patients With Liver Cancer After Fontan
Operation

Hideo Ohuchi®=, MD, PhD; Yohsuke Hayama
Isao Shiraishi, MD, PhD; Michikazu Nakai, PhD

, MD, PhD; Kimiko Nakajima, MD, PhD; Kenichi Kurosaki, MD;

BACKGROUND: Liver cancer (LC) is a serious late complication after the Fontan operation. However, the incidence, predictors,
and prognosis remain unknown. The purpose of our study was to determine these dlinical characteristics.

METHODS AND RESULTS: We assessed liver function in 339 consecutive patients who had undergone the Fontan procedure
from 2005 to 2019. LC was histologically diagnosed in 10 patients after a median period of 2.9 years (range: 0.3-13.8; median
age: 29.9 years [range: 14.4-41.5 years], overall median post-Fontan procedure follow-up: 25.6 years [range: 13-32.1 years]),
and the annual incidence was 0.89%. Over the entire post-Fontan follow-up period, the annual incidences of new-onset LC in
the second, third, and fourth decades were 0.14%, 0.43%, and 8.83%, respectively. The patients with LC had longer follow-up
periods, higher levels of AFP (a-fetoprotein), and higher values of liver fibrosis indices (P<0.01-0.0001). Moreover, all indices
were predictive of new-onset LC (P<0.01-0.0001). The LC treatments were surgical resection (n=3), transarterial chemoem-
bolization (n=3), radiofrequency ablation (n=2), and hospice care (n=2). During a median follow-up of 9.4 months, 4 patients
died; the survival rate at 1 year was 60%, and it was better among asymptomatic patients (P<0.01).

CONCLUSIONS: The LC incidence rapidly increased =30 years after the Fontan procedure, and liver fibrosis indices and AFP
were predictive of new-onset LC. These LC-predictive markers should be monitored closely and mandatorily for early LC
detection and better prognosis.

Key Words: cancer m Fontan procedure m liver m mortality m predictors

procedure have good functional status with an

acceptable 5-year survival rate! However, the
significant prevalence and complications of noncar-
diac mortality indicate that the pathophysiology of
the Fontan procedure constitutes a multiorgan dis-
ease that can have deleterious effects on quality of
life and lifespan.! These complications include heart
failure, arrhythmias, protein-losing enteropathy, and
thromboembolic disorder and have been described in
a large-scale study.? Recently, besides these compli-
cations, more attention has been given to issues of
Fontan-associated liver disease (FALD).® FALD can be

The majority of adult survivors of the Fontan

characterized by subclinical progression of liver fibro-
sis and ultimately leads to liver cirrhosis, liver cancer
(LC), or both, and these late complications, particularly
LC, are now recognized as among the major factors
in all-cause mortality."* Because of the unique Fontan
hemodynamics and diagnostic challenges of liver fi-
brosis, clinical information about LC remains limited.
Therefore, on the basis of our unique follow-up man-
agement strategy of patients who have undergone the
Fontan procedure,® we sought to clarify the following
issues: (1) incidence of LC, (2) predictors of new-onset
LC, (3) current management of LC, and (4) prognosis
after diagnosis of LC.

Correspondence ta: Hideo Ohuchi, MD, PhD, Departments of Pediatric Cardiology and Adult Congenital Heart Disease, National Cerebral and Cardiovascular
Center, 6-1, Kishibeshinmachi, Suita, Osaka 564-8565, Japan. E-mail: hohuchi@nove.go.jp

For Sources of Funding and Disclosures, see page 11

© 2021 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative
Commons Attribution-NonCommersial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use

is non-commercial and no modifications or adaptations are made
JAHA is available at: www.ahajournals.orgfjournal/jaha
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