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CASE REPORT

Challenging rescue of a 4 years old boy with HLN1 infection
by extracorporeal membrane oxygenator: A case report
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Abstract

Introduction: World Health Organization announced on
April 2009 a public health emergency of international
concern caused by swine-origin influenza A (H1N1)
virus. Acute respiratory distress syndrome (ARDS) has
been reported to be the most devastating complications
of this pathogen. Extracorporeal membrane oxygenator
(ECMO) therapy for patients with HIN1 related ARDS
has been described once all other therapeutic options
have been exhausted. Here, we report the case of a
child (German, male) with H1N1-associated fulminate
respiratory and secondary hemodynamic deterioration
who was rescued by initial emergent ECMO established
through a dialysis catheter and subsequent switch to
central cannulation following median sternotomy. This
report highlights several important issues. First, it de-
scribes a successful use of a dialysis catheter for the
establishment of a veno-venous ECMO in an emergency
case by child. Second, it highlights the importance of a
closely monitoring of clotting parameters during ECMO
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therapy and third, if severe respiratory failure is compli-
cated by cardiogenic shock, veno-atrial ECMO support
via median sternotomy should be considered as a vi-
able treatment option without further delay.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Here, we report the case of a child with
swine-origin influenza A-associated fulminate respirato-
ry and secondary hemodynamic deterioration, who was
rescued by initial emergent extracorporeal membrane
oxygenator (ECMO) established through a dialysis cath-
eter and subsequent switch to veno-atrial ECMO (VA-
ECMO) via central cannulation. This report highlights
several important issues. First, it describes a successful
use of a dialysis catheter for the veno-venous ECMO-
establishment in an emergency case by child. Second,
it highlights the importance of a closely monitoring of
clotting parameters and third, if severe respiratory fail-
ure is complicated by cardiogenic shock, VA-ECMO sup-
port via median sternotomy should be considered as a
viable treatment option without further delay.
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INTRODUCTION

Establishment of extracorporal membrane oxygenation
(ECMO) through percutaneous placement of cannulas in
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Figure 1 Anterior-posterior chest radiograph. A: Postintubation anterior-posterior chest radiograph of a 4 years old boy before Extracorporeal membrane oxygen-
ator (ECMO) support with acute respiratory distress syndrome caused by proven novel 2009 H1N1 influenza virus; B: Anterior-posterior chest radiograph of the same
patients after successful veno-atrial ECMO weaning and successful decanulation.

children can be difficult because of the small vessel size!.

Median sternotomy may be necessary in selected cases to
cannulate the ascending aorta and right atrium for suffi-
cient ECMO flow'”.

CASE REPORT

A 4 years old German boy presented in our emergency
room with a 24 h history of shortness of breathe follow-
ing several days of an influenza-like illness. At presenta-
tion, he suffered from respiratory failure requiring urgent
intubation and mechanical ventilation. After his admis-
sion to our intensive care unit the initial chest radiograph
revealed bilateral patchy infiltrates (Figure 1A). HIN1 in-
fluenza virus was confirmed by the reverse transcriptase-
polymerase chain reaction assay of respiratory secretions.
Bacterial cultures were negative. He was treated empiri-
cally with Oseltamivir. Within 24 h after hospital admis-
sion the patient had severely impaired gas exchange de-
spite maximum respiratory support on the ventilator. For
this reason high frequency oscillation ventilation (HFOV)
was initiated. Since there was no improvement of the re-
spiratory situation within 4 d of HFOV-treatment, veno-
venous ECMO (VV-ECMO) had to be established.
Because of the small vessel size of the child, save
cannulation sites for percutaneous placement of the
ECMO cannulas were limited and included the internal
jugular veins and the femoral veins. Placement of a can-
nula through the jugular vein was not successful. The
child was in critical clinical condition and we decided to
start VV-ECMO support via an 11 Fr dialysis catheter
(Dolphin Protect, Gambo, Hechingen, Germany) placed
into the left femoral vein. We established ECMO outflow
of oxygenated blood iz the arterial lumen and inflow of
deoxygenated blood viz the venous lumen of the dialysis
catheter. We connected ECMO-tubes with the dialysis
catheter vz a connector (1/4 X LLm, Maquet GET-
INGE GROUP, Hirtlingen, Germany). ECMO circuit
consisted of a Quadrox id pediatric (Maquet Cardio-
vascular, Wayne, NJ, United States) polymethylpentene
oxygenator and a Rotaflow (Maquet Cardiovascular) cen-
trifugal pump. This setting allowed for a flow of 400-mil-
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liliter per min. Despite the rather low circuit flow, the
combination of VV-ECMO and HFOV allowed for an
immediate improvement of oxygenation and weaning of
Vasopressor support.

Three days later, following an initial course of stabili-
zation a sudden exchange of the VV-ECMO-system had
to be performed due to massive clot-formations in the
oxygenator. Notably there was an exponential elevation
of fibrinogen and D-Dimer, as a result of disseminated
intravascular coagulation (DIC), which could be detected
from the establishment of the VV-ECMO support on
until the system change. In order to avoid further clotting
formations continuous application of heparin directly in
the venous cannula of the new ECMO circuit has been
established.

One day after the system change a sudden hemody-
namic instability required high inotropic and vasopressor
support. Therefore we decided to switch the VV-ECMO
to veno-atrial ECMO (VA-ECMO). In order to reliably
maintain adequate flow in this critical situation we per-
formed a median sternotomy and established VA-ECMO
support via the right atrial appendage and the ascending
aorta. A Bio-Medicus (Medtronic, Inc., Minneapolis, MI,
United States) arteria cannula was used as the return can-
nula for oxygenated blood. For venous drainage a multi-
port Bio-Medicus (Medtronic, Inc.) cannula was used.
Circuit flow of 1.2 liters min™' led to a stabilization of the
hemodynamic situation with immediate weaning from
the vasopressor and intotropic support.

VA-ECMO was provided for a total of 10 d and
could afterwards be successfully explanted. The patient
could be successfully decannulated and control chest ra-
diograph showed normal lung morphology (Figure 1B).
The 4-year-old boy could be discharged from the hospital
after a total of 38 d with full resolution of symptoms.

DISCUSSION

This report highlights several important issues. First, it
describes a successful use of a dialysis catheter for the
establishment of a VV-ECMO in an emergency case,
in which, due to the small vessel size of the child, the
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percutaneous placement of routine ECMO cannulas
was not possible. Second, as clotting formations in the
ECMO-oxygenator is a possible and devastating compli-
cation especially in critically ill patients with HIN1 infec-
tion suffering a DIC, it is vital that clotting parameters,
especially fibrinogen and D-Dimer, of such patients are
closely monitored. Third, if severe respiratory failure is
complicated by cardiogenic shock, VA-ECMO support
via median sternotomy should be considered as a viable

treatment option without further delay™”.

COMMENTS

Case characteristics

The 4 years old patient presented in the emergency room with the main symp-
tom of dyspnoea.

Clinical diagnosis

Clinical diagnosis of acute respiratory failure leads to an urgent intubation and
mechanical ventilation of the young boy.

Differential diagnosis

Bacterial infection could be excluded once the bacterial cultures were negative.
Laboratory diagnosis

Swine-origin influenza A (H1N1) influenza virus was confirmed by the reverse
transcriptase-polymerase chain reaction assay of respiratory secretions.
Imaging diagnosis

After his admission to the authors intensive care unit the initial chest radiograph
revealed bilateral patchy infiltrates.

Pathological diagnosis
Within 24 h after hospital admission the patient had severely impaired gas ex-
change despite maximum respiratory support on the ventilator.

Treatment

For this reason high frequency oscillation ventilation (HFOV) was initiated. Due
to the fulminate respiratory and secondary hemodynamic deterioration, initial
emergent veno-venous extracorporeal membrane oxygenator (VV-ECMO) (ex-
tracorporeal membrane oxygenator) established through a dialysis catheter and
subsequent switches to veno-atrial ECMO (VA-ECMO) through central cannula-
tion following median sternotomy, has to be performed.

Term explanation

ECMO therapy for patients with H1N1 related acute respiratory distress syn-
drome (ARDS) has been described once all other therapeutic options have
been exhausted. This report highlights several important issues. First, it de-
scribes a successful use of a dialysis catheter for the establishment of a VV-
ECMO in an emergency case by child. Second, it highlights the importance of
a closely monitoring of clotting parameters during ECMO therapy and third, if
severe respiratory failure is complicated by cardiogenic shock, VA-ECMO sup-
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port via median sternotomy should be considered as a viable treatment option
without further delay.

Peer review

This manuscript lights on the problem of the ECMO cannulation in emergency
and in the pediatric patient, and indicate as a solution the use of the dialysis
catheter instead of the double lumen pediatric ECMO’s cannula.
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