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occurs under the framework of
high expectations
Jason W. Greenberg, MD (left), and David L. S.
Morales, MD (right)

CENTRAL MESSAGE

Outcomes after transplant in
patients with Fontan failure
remain suboptimal, but superior
outcomes can be achieved
through continual innovation
and a strive to improve standards
of care.
Jason W. Greenberg, MD, and
David L. S. Morales, MD

Cardoso and colleagues1 offer in their report, “Improving
Outcomes for Transplantation in Failing Fontan—What Is
the Next Target?” a rather sobering look into the world of
adult heart transplant for the failing Fontan. Among the
31 patients included in this series, 9 (29%) experienced
in-hospital mortality, which the authors attribute primarily
to major intraoperative hemorrhage (occurring in 23%,
with an odds ratio of 30). Etiologies of major intraoperative
hemorrhage in this cohort included technical error in 43%
(3/7) patients (damage to surrounding structures and anasto-
motic leak) and coagulopathy in the remainder. As the au-
thors highlight, previous reports have cited high mortality
rates among this patient cohort—26% in-hospital mortality
in a large population database study by Hernandez and col-
leagues2 in 2020 and 16% in a single-institutional study
by Pundi and colleagues3 in 2016—although other centers
have achieved better in-hospital mortality rates (zero
percent in a single-institution report by Reardon and col-
leagues4 in 2018).

The present report also underlines the myriad of compli-
cations that can—but need not necessarily—accompany
heart transplant in this patient population. Cardoso and
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colleagues1 report a stroke rate of 23%, post-transplant
renal injury requiring renal-replacement therapy in 77%,
extracorporeal membrane oxygenation (ECMO) require-
ment in 29%, bowel ischemia necessitating bowel resection
in 1 patient, and limb amputation in 3 (10%). For compar-
ison, the rates of these complications reported by Hernan-
dez and colleagues2 were as follows: stroke—5%, renal
injury requiring dialysis—0%, ECMO requirement—
16%. Reardon and colleagues4 reported stroke—0%,
renal failure requiring dialysis—20%, ECMO require-
ment—5%.

We applaud Cardoso and colleagues’1 very candid report
highlighting their struggles and opportunities for improve-
ment. It is important to always keep in mind that simply
receiving a transplant is not the goal; rather, being alive
and healthy for many years following transplantation
is. Therefore, ensuring that Fontan patients are evaluated
for transplant before becoming poor candidates is essential.
Clearly, this is easier said than done.

When Fontan patients present in a poor state, our institu-
tion and others have successfully used systemic ventricular
assist devices as a bridge to better candidacy or chronic
therapy. Unfortunately, no patients in this series were on
preoperative ventricular assist device support. The high
rates of operative re-exploration for bleeding and ECMO
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in this report also highlight the importance of preoperative
risk stratification, impeccable operative technique, and in-
traoperative management. These rates of ECMO and
bleeding can and should be avoided. There is a growing
wave of Fontan patients with failing circulations approach-
ing our centers, and we should be able to provide strategies
that provide these patients expectations consistent with our
other patients who undergo heart transplant. Although this
is quite a difficult task, we must continually drive to do bet-
ter, keeping in mind that high achievement occurs under the
framework of high expectations.
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