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We describe serial implantation of atrial flow regulator (AFR) devices in the Fontan fenestration of a 4-year-old

patient. Initially, the fenestration size was decreased using a 6/5 AFR, resulting in improved saturations and

hemodynamics. One year later, further improvement was achieved by placing a 4/10 AFR inside the original

device. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2023;16:101868) © 2023 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 2-year-old boy weighing 15.1 kg with hypoplastic left heart syndrome demonstrated a low cardiac output
state coupled with increasing oxygen saturations secondary to acute fenestration occlusion confirmed by
transthoracic echocardiography 12 hours following an uncomplicated Fontan completion. He had favorable
hemodynamics prior to Fontan completion (Figure 1A).

The patient was anticoagulated, ventilated, and then transferred to the catheterization lab. Transesophageal
echocardiography and angiography confirmed total occlusion of the fenestration. Fenestration recanalization
was achieved by serial dilation with increasing high-pressure balloons. He was treated aggressively with
warfarin and discharged home.

He experienced significant desaturation (78%) over the subsequent months. A 4-dimensional flow cardiac
magnetic resonance demonstrated that 30% of his cardiac output passed through his fenestration (Figure 1B).
He was brought to the catheterization laboratory 6 months following his Fontan procedure for elective
fenestration reduction with an atrial flow restrictor (AFR) device. A 6-mm fenestration diameter/5-mm waist
length AFR was selected, as it would restrict the right-to-left flow while allowing adequate Fontan decom-
pression and augmentation of cardiac output as physiologically required. Under general anesthetic and using
transesophageal echocardiography, fluoroscopic, and angiographic guidance, the device was implanted using a
previously described technique and achieved immediate improvement in saturations (from 78% to 86%)
(Figure 1A).1

The patient returned 17 months later due to persistent desaturation. Complete balloon fenestration occlu-
sion resulted in improvement in systemic saturations (from 75% to 89%) but an unacceptable 33% reduction
in cardiac output (from 3.86 L/min/m2 to 2.57 L/min/m2) (Figure 1A). Bench testing determined that placing a
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4-mm fenestration diameter/5-mm waist length AFR within the previously implanted device would
create a significant decrease in flow with only a small decrease in the effective diameter (Figure 1C).

A 4/5 AFR was successfully positioned within the previous device. Multimodality imaging
demonstrated that in vivo the device was more compressed compared with the benchtop model. This
device was therefore removed and replaced with a 4-mm fenestration diameter/10-mm waist length AFR.
Repeat imaging demonstrated this device had more favorable disc apposition, waist expansion and achieved
more satisfactory hemodynamics (Figures 1D and 1E).

FOLLOW-UP

One-year following this last intervention, his saturations were 92% to 95% on room air with a patent
fenestration on echocardiography.

DISCUSSION AND CONCLUSIONS

The AFR is a centrally fenestrated, double-disc device designed to maintain the patency of a newly created or
already existent atrial communication allowing a variable level of pressure and volume offloading.2 It has been
used by our group and others to achieve a predictable, low-profile Fontan fenestration in preference to stent
implantation.2,3

Serial reduction of fenestration size is feasible with the AFR-in-AFR technique and represents a good option
for patients with failing Fontan physiology that require gradual matriculation from Glenn to Fontan physi-
ology. Bench testing is required to determine appropriate device sizes but may not reflect in vivo performance.
Hence, a range of device sizes should be available for these procedures.
R-in-AFR in the Fenestration of a Failing Fontan

diac catheterization prior to Fontan and at 1 day, 6 months, 10 months, and 27 months following Fontan. (B) Four-dimensional flow

onstrating 30% of cardiac output passing through the fenestration. (C) Bench testing demonstrating the diameter of the fenestration

R) device placed within a 6/5 AFR device. (D) A 3-dimesional rotational angiography (3DRA) performed following placement of an AFR

el was created using virtual reality in which the 2 discs of the devices in the Fontan side are seen. Qp ¼ pulmonary flow; Qs ¼ systemic

y; TPG ¼ transpulmonary gradient.
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