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Focused transesophageal echocardiography
to guide double cannulation in venous-venous
ECMO during COVID-19 pandemic

Uso del ecocardiograma transesofagico para la canulacién guiada
en ECMO venovenosa durante la pandemia del COVID-19

Daniel Manzur-Sandoval,* Edgar Garcfa-Cruz,* Daniel Alejandro Navarro-Martinez,* Elisa Mier y Teran-Morales*

*Instituto Nacional de Cardiologfa «lgnacio Chavezy, Mexico City, Mexico.

ABSTRACT. The usage of transesophageal echocardiogram as a guide
for positioning cannulas of extracorporeal membrane oxygenation, has
become controversial. While extracorporeal membrane oxygenation is
largely recommended as a rescue maneuver in patients with COVID-19
who undergo acute respiratory distress syndrome, the usage of
transesophageal echocardiogram is not recommended by the American
Society of Echocardiography due to the high transmission rate from
this pathogen. However, transthoracic echocardiogram has important
limitations in patients with acute respiratory distress syndrome that make
transesophageal echocardiogram necessary under such circumstances.
In this case report, we review the case of a 38-year-old male with severe
acute respiratory distress syndrome due to COVID-19 that was started on
venous-venous extracorporeal membrane oxygenation. We also describe
how the extracorporeal membrane oxygenation team of our institution
performs a low-risk focused transesophageal echocardiogram-guided
venous-venous extracorporeal membrane oxygenation cannulation
adapting to the World Health Organization recommendations on personal
protective equipment and the Extracorporeal Life Support Organization
recommendations on extracorporeal membrane oxygenation cannulation.
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RESUMEN. El uso del ecocardiograma transesofdgico como gufa para la
colocacién de cénulas en la oxigenacién por membrana extracorpérea
ha sido controversial. Mientras que la oxigenacion por membrana
extracorpérea es ampliamente recomendada como una técnica de rescate
en pacientes con COVID-19 que desarrollan sindrome de dificultad
respiratoria aguda (SDRA), el uso del ecocardiograma transesofagico
no esta recomendado por la Sociedad Americana de Ecocardiografia
debido al riesgo de contagio elevado de este patdgeno. No obstante, el
ecocardiograma transtoracico tiene limitaciones importantes en pacientes
con SDRA, lo que hace que el ecocardiograma transesofagico se convierta
en una necesidad bajo estas circunstancias. En este reporte hacemos
una revision de un paciente masculino de 38 anos con diagnéstico de
SDRA, grave secundario a infeccién por COVID-19, en el cual se inicid
asistencia con oxigenacion por membrana extracorpdrea venovenosa.
También, describimos cémo el equipo de la oxigenacién por membrana
extracorpérea en nuestra institucion realiza la canulacién por medio de
ecocardiograma transesofdgico manejando el menor riesgo posible y
adaptandose a las recomendaciones de la Organizacién Mundial de la
Salud acerca del equipo de proteccién personal y las recomendaciones
de las gufas de Extracorporeal Life Support Organization.

Palabras clave: oxigenacién por membrana extracorpérea, ecocardiograma
transesofdgico, COVID-19, canulacién, sindrome de dificultad respiratoria
aguda.

INTRODUCTION

More than two years have passed since the onset of the
COVID-19 disease outbreak. At this point in the pandemic,
the number of critically ill patients is declining; however,
information about diagnostic protocols and management
remains scarce.

An example of this deficiency is the controversial use
of transesophageal echocardiography (TEE) in critically ill
patients with COVID-19 to guide extracorporeal membrane
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oxygenation (ECMO) cannulation. Undoubtedly, TEE is a
support tool for intensivists to be able to set management
goals within the intensive care unit. Furthermore, it has
been shown to be the ideal modality for patients with
COVID-19 who are hemodynamically unstable or who
require serial pulmonary assessments, support during
cardiac arrest resuscitation, and guidance during venous-
venous extracorporeal membrane oxygenation (VV
ECMO) cannulation.! However, some societies such as the
American Society of Echocardiography have mentioned
that despite the usefulness of TEE in the management
and evaluation of critically ill patients with COVID-19,
this imaging modality represents an increased risk of
viral transmission. This is why the use of TEE should be
considered with caution.?

At the Instituto Nacional de Cardiologia «lgnacio
Chavez» in Mexico City, TEE is preferred over transthoracic
echocardiography (TTE) for VV ECMO cannulation. During
the last year, a case series of 13 patients in which TEE
was used to guide successful VV ECMO cannulation was
published.’
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In this case report we explain the protocol that intensive care
physicians at the institute follow during TEE-guided placement
of extracorporeal membrane oxygenation cannulae.

CASE PRESENTATION

A 38-year-old man with acute respiratory distress syndrome
(ARDS) secondary to COVID-19 infection refractory
to conventional treatment and ventilation in the prone
position, for which ventricular support with VV ECMO
was initiated. This was done following the protocol and
recommendations of the World Health Organization
(WHO) regarding personal protective equipment (PPE)
and adapting the recommendations for TEE-guided ECMO
cannulation of the Extracorporeal Life Support Organization
(ELSO).* Based on this, the ECMO team was composed of
intensivists specialized in critical echocardiography trained
with the skills to guide real-time ECMO cannulation in order
to limit microdroplet exposure time and, likewise, ECMO-
associated complications such as bleeding, infection,
malpositioning and recirculation.
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Figure 1: Flowchart of transesophageal echocardiogram use during venovenous extracorporeal membrane oxygenation cannulation.
ECMO = extracorporeal membrane oxygenation cannulation. PPE = personal protective equipment. TEE = transesophageal echocardiogram. RA = right atrium. IVC = inferior
vena cava. VV ECMO = venous-venous extracorporeal membrane oxygenation cannulation.
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Figure 2:

A) Transesophageal echocardiography
probe covered with a plastic layer.
B) Midesophageal bicaval 90-110°
projection where we observe right
atrium, superior and inferior vena cava.

As the first step of the flowchart (Figure 1), all
personnel must have adequate PPE and protect the
TEE probe (Figure 2A). After intravenous sedation, the
TEE probe is inserted, being the projection selected to
guide the procedure the mid esophageal bicaval 90-110
degree view (Figure 2B), where we can guide in real time
the correct positioning of the return (jugular) cannula
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Figure 3:

A) 90-110° bicaval mid esophagus
where we observe the return cannula
(jugular) in the middle segment of the
right atrium. B) Same image with color
Doppler. C) Bicaval mid esophageal
bicaval projection distal 90-11° where
we observe the inferior vena cava with
the extraction cannula (femoral). D)
Same image with color Doppler.

(Figure 3A), which should be placed in the mid portion
of the right atrium in the direction of the tricuspid valve.
Adequate flow can be assessed by color Doppler (Figure
3B). The TEE probe with the same degree of angulation is
advanced distally toward the esophagus to observe the
inferior vena cava and the extraction cannula (femoral)
which should be separated 8 to 10 cm from the return
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cannula (Figure 3C and D); this limits suction and
recirculation phenomena.

DISCUSSION

The ELSO, WHO and the Surviving Sepsis Campaign
Guidelines recommend considering ECMO in specialized
centers as a rescue maneuver in patients with COVID-19,
acute respiratory distress syndrome and severe hypoxemia
despite optimal medical treatment.” The reported hospital
mortality in patients with COVID-19 receiving ECMO s
371%.° Given the high rate of transmission of this pathogen
through airborne particles, societies such as the American
Society of Echocardiography’ do not recommend some
procedures such as transesophageal echocardiography as a first
diagnostic approach. The ELSO group suggests that VV ECMO
and cannulation should be guided by TEE to ensure correct
positioning of the cannulae.* On the other hand, in cases where
there is biventricular dysfunction, the use of VV ECMO will be
insufficient to improve the patient’s clinical condition. These
patients can be adequately selected by TTE; in addition, there
are reports of the use of TTE as a tool to guide VV ECMO
cannulation;” however, patients with ARDS often have a poor
acoustic window due to positive pressure during mechanical
ventilation, prone decubitus and/or obesity, so image quality is
not always optimal; TEE is necessary in these scenarios.

CONCLUSIONS

Severe forms of COVID-19 infection will continue to be a
frequent scenario in intensive care units in the coming years,
making the integration of multidisciplinary teams capable
of providing mechanical respiratory and circulatory support
mandatory. Therefore, any imaging evaluation should be
done in a «focused» manner to minimize staff exposure
to infectious particles, while providing the best evidence-
based management of critically ill patients.
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