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Lesson from Clinical Practice
Prone transportation to an ECMO center
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a b s t r a c t

Acute Respiratory Distress Syndrome (ARDS) accounts for 10% of all intensive care unit admissions and
mortality remains exceedingly high ranging from 35 to 46%. Prone positioning has demonstrated benefit
as a treatment option in the moderate to severe subset of ARDS patients. Referral to an extracorporeal
membrane oxygenation (ECMO) center remains the standard of care for patients with refractory hyp-
oxemia. Transfer of these already critically ill patients is high risk but there is a possibility for improved
oxygenation on transport with prone positioning. Currently there is limited data on the safe trans-
portation of prone patients to ECMO centers. Herein we describe a case of an ARDS patient safely
transported prone with minimal ad hoc adjustments to standard ambulance transport.

© 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Acute Respiratory Distress Syndrome (ARDS) accounts for
approximately 10% of all intensive care unit admissions and glob-
ally affects 3 million patients annually [1]. Despite large research
efforts, mortality remains exceedingly high ranging from 35 to 46%
[2]. Prone positioning improves outcomes in patients with mod-
erate/severe ARDS, defined as PaO2/FiO2 below 150 mm Hg [3]. For
patients with refractory hypoxemia, extracorporeal membrane
oxygenation (ECMO) has become increasingly utilized. Transport to
an expert ECMO center alone (with or without cannulation) has
been demonstrated to improve outcomes [4,5]. ECMO centers are
comprised of highly specialized health care staff and resources and
therefore have led to the development of regional centers rather
than being available at community hospitals [4,5]. For patients who
improve in the prone position it is advantageous to maintain this
position during transfer to an ECMO center. Prone positioning has
the potential for increased adverse events in transport due to lack
of access to IV lines, endotracheal tube and the anterior chest for
standard cardiopulmonary resuscitation [9]. There is limited data
on the safety of transporting patients in the prone position. Herein
we present a case of a patient safely transported in the prone
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position using minimal ad hoc adjustments to standard ambulance
transport.

2. Case

A 54-year-old male (BMI: 30 kg/m2) with past medical history of
only rheumatoid arthritis treated with plaquenil presented to a
local emergency department (ED) with cough, fever and body aches
for 7 days. At presentation the patient's vital signs were: heart rate
109 bpm, respiratory rate 20 breaths/min, blood pressure 134/
74 mmHg, oxygen saturation of 92% and a temperature of 38.2 �C. A
chest CT demonstrated bibasilar alveolar consolidations. The pa-
tient was given escalating treatment for refractory hypoxia
including high-flow nasal cannula, antibiotics and a course of pulse
steroids (Methylprednisolone 1 g for 3 days). The patient was
subsequently intubated due to worsening hypoxemia and sup-
ported with a lung protective mechanical ventilation strategy. The
ECMO team was contacted after the referring center felt their trial
of prone positioning showed no improvement in gas exchange
(PaO2/FiO2 ratio of 50).

The patient was assessed by the ECMO team with vital signs as
follows: heart rate 140 bpm, systolic blood pressure 123 mmHg
without vasopressors, and oxygen saturation of 92%. The patient
was mechanically ventilated with a driving pressure of 14 cmH20,
positive end expiratory pressure (PEEP) of 14cmH2 and 100% FiO2.
Prone positioning was again attempted after further sedation and
paralysis. Once prone the patient's PEEP was able to be reduced to
10 cmH20 and driving pressure to 11 cmH2O while maintaining
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Fig. 1. Transportation of patient in prone position.
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volumes of 400 cc (4.32 ml/kg). Oxygen saturations improved to
94%. The decision was then made to transfer the patient prone.

The transport team consisted of two critical care physicians, a
perfusionist and two critical care paramedics. To facilitate the
maintenance of the patient in prone position on the ambulance
stretcher, the paramedic teamwas able to fashion side rests from an
available spine board placed perpendicular to the stretcher (Fig. 1).
The side rests allowed the patient to be placed in a swimmer's
position to allow for access to IV lines and help maintain the pa-
tient's infusions. Careful consideration was given to maintaining
endotracheal tube position and eye protection. The patient was
transported 14.6 km by ground ambulance and the transfer was
well tolerated without adverse events. The patient's hemody-
namics and saturation were stable throughout. The patient
adequately improved with prone positioning initially but required
ECMO cannulation on day 7 due to worsening hypoxemia. The
patient eventually improved with ECMO and was decannulated 7
days after initiation and transferred 14 days later to his home
hospital.

3. Discussion

Our case demonstrates the ease and safety of transporting pa-
tients in the prone position. The team responsible for the transport
had no specialized equipment for transporting patients prone but
were successful with minor adjustments.
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Although there have been a number of cases of prone transfers
both by land and air demonstrating safety and reliability there has
been little adoption in general practice [6e8]. Hersey et al., devel-
oped a checklist for prone transportation as a safety mechanism
and described their technique of positioning the patient for trans-
port [9]. Unfortunately, further studies need to be done to deter-
mine the efficacy of the checklist. Although there have not been any
reported adverse events with prone transport e only a small
number of cases have been reported [6e10]. We believe our case is
unique in the use of an ad hoc method in transporting a patient
prone safely and demonstrates the ease with which it can be done.
Given the COVID-19 pandemic and increased incidence of severe
ARDS, we hope that the ease of our method will allow more prac-
titioners to consider prone transportation for these critically ill
patients.
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