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Failed Transcatheter Creation of
Fenestration in a Fontan Patient
With Original Fenestration Closed
by AngelWings Septal Occluder:
A Case Report
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The fenestrated Fontan procedure has helped to reduce the mortality and morbidity of pediatric patients
who underwent the Fontan operation. We treated a patient (7-year-old, female) who had developed heart
failure 1 year after fenestration closure using an AngelWings device, although the patient met the proposed
criteria for test occlusion. Hemodynamic evaluation using the ventricular pressure-area relationship
revealed that the patient had both systolic and diastolic dysfunction, which were difficult to recognize by
conventional hemodynamic indices. We then tried to percutaneously create a fenestration using a
Brockenbrough needle, but this procedure failed. The AngelWings device, which may have been covered
by pseudointima (composed of fibroelastic tissue), was hard enough to break the Brockenbrough needle.
Re-creating a fenestration after device closure in patients after the fenestrated Fontan operation appears to
be difficult, so more accurate methods to predict Fontan physiology after fenestration closure are needed.
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Table1 Hemodynamics before and after test occlusion
of fenestration

Pre occlusion Post occlusion

SAO; (%) 89 93
SV0:(%) 67 60
CVP (mmHg) 11 12
SA0,-SVO,(%) 22 33
Cardiac index (//min/m2) 3.1 2.7

SAO;=arterial oxygen saturation; SVO,=mixed venous

oxygen saturation; CVP=central venous pressure.
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Table 2 Hemodynamic parameters at rest

Present patient Control
Heart rate (beats/min) 96 88+11
SAO: (%) 94 93+4
Rp (RU-m?2) 1.9 22404
CVP(mmHg) 11 12+3
Ejection fraction (%) 48 50+£8
dP/dt max (mmHg/sec) 1,156 1,090+321
Ees (mmHg/cm2-m2) 10.4 19.2+3.5
Tau (msec) 43 44+£5
EDP (mmHg) 5 6+3

Continuous values are mean—+ SD.

Ees was normalized to the patient’s body surface area.
Rp=pulmonary vascular resistance ; dP/dt max =maximum
change of ventricular pressure ; Ees=end-systolic elastance ;
Tau=ventricular relaxation constant; EDP=end-diastolic
pressure. Other abbreviations as in Table 1.
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Fig. 1 Hemodynamic changes after atrial pacing
EDAI = end-diastolic area index ; ESP = end-systolic pressure. Other abbreviations as in Tables 1, 2.
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Fig. 2 Changes in end-systolic elastance after dobuta-
mine infusion
Abbreviation as in Table 2.
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Fig. 3 Photographs showing attempted transseptal puncture using a Brockenbrough needle (left),

the broken Brockenbrough needle (right)
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