Case Report

Extracorporeal Membrane Oxygenation in a Patient
With Refractory Acute Respiratory Distress Syndrome
Secondary to Toxic Epidermal Necrolysis
Christy R. Sine, MD,* Kevin K. Chung, MD,†‡ Jeremy C. Pamplin, MD,*‡
Andriy I. Batchinsky, MD,† James E. Hull, MD,* Booker T. King, MD,†
Stephen Derdak, DO,* Josh Walker, CPP,* Jeffrey D. McNeil, MD,*
Evan M. Renz, MD,†‡ Jeremy W. Cannon, MD*‡

Toxic epidermal necrolysis (TEN) is a rare condition
affecting an estimated 1 to 2 cases per million per year,
with reported mortality between 30% and 50% typically because of multiorgan failure or sepsis.1 Acute
pulmonary complications from this disorder include
bronchial mucosal sloughing, pulmonary edema, and
infectious pneumonitis. Pulmonary complications in
TEN occurred in 46% of patients in one series.2
Use of extracorporeal life support (ECLS) in adults
with acute respiratory distress syndrome (ARDS) has
increased markedly during the past few years after successful treatment in adults with swine flu (H1N1)3 and
publication of the CESAR (conventional ventilation
or ECMO for severe adult respiratory failure) trial,4
which demonstrated a lower mortality and disability
at 6 months for patients referred to an ECLS center.
The suggested ideal candidate for ECLS would be
one with an acute, reversible, survivable illness if not
for associated ARDS, no significant comorbidities,
no contraindication to systemic anticoagulation, less
than 8 days on mechanical ventilation, and younger
than 65 years of age.4

CASE REPORT
A 37-year-old woman presented to a local emergency
department with eye irritation and itching as well as
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a macular rash starting on the medial aspect of her
right foot. The day before, she had complained of a
sore throat, some difficulty in breathing, and chest
pain. Two weeks earlier, she had started lamotrigine
for depression. On her initial evaluation in the emergency department, she was thought to have an upper
respiratory infection and was given azithromycin.
She was discharged home but returned the following morning when her pruritic rash progressed and
blurry vision developed.
She was admitted to the local intensive care unit
and subsequently transferred to our burn center for
further management. On arrival, she was alert and
oriented but slightly anxious. Her vital signs were
only remarkable for tachycardia of 120 bpm and
pulse oximetry of 95% on 2-L nasal cannula. Her
physical examination revealed a diffuse macular rash.
On wound mapping, her macular rash involved 90%
of her body, including ocular and oral areas. Desquamation on presentation was approximately 46%.
During the first 24 hours of admission, her respiratory status progressively declined, and she required
intubation for airway protection and ventilator support. On bronchoscopy, her airway mucosa was
seen to be detached from the underlying structures
(Figure 1). Despite escalating ventilator support for
7 days with airway pressure release ventilation, high
levels of fraction of inspired oxygen (FiO2), and,
later out of clinical necessity, heavy sedation and
paralytics, her saturations remained low (70–80%),
with mean airway pressures in the mid-30s and a rising lactate. Prone positioning was considered but
not offered because of the low likelihood of success,
given her underlying lung pathology. Decision was
made to initiate venovenous (VV) ECLS as a rescue therapy (Figure 2). A dual-lumen 27-Fr internal
jugular cannula (Avalon® Elite; Maquet, Wayne, NJ)
was placed percutaneously in the intensive care unit
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Figure 1. Bronchoscopy hospital day 6 demonstrating
sloughing of tracheobronchial mucosa.

under ultrasound and fluoroscopic guidance. The
patient was maintained on VV ECLS with intermittent bronchoscopy for clearance of mucous plugs
and cellular debris. During this time, 46% of her
TBSA desquamated and then healed with wound
care, which consisted primarily of silver nitrate dressings that require fewer dressing changes than other
therapies. Lung-protective ventilator settings were
implemented during her 23-day ECLS run. For the
first 5 days on ECLS, the patient remained paralyzed
on pressure-assist control mode, with driving pressures anywhere from 20 to 25 cm H2O to target
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tidal volumes less than 6 ml/kg. We then weaned
the paralytic off and placed her on pressure support
ventilation at the same driving pressures and over
time and weaned the pressure down to 10 cm H2O.
Positive end-expiratory pressure was also weaned to
10 cm H2O from a high of 15 cm H2O. FiO2 was
adjusted up and down throughout the ECLS run as
needed while maintaining a partial pressure of oxygen greater than 45 mm Hg with oxygen saturation
greater than 84%. These settings met our target goals
of mean airway pressure of ≤20 cm H2O and tidal
volumes of 4 to 6 ml/kg. Her VV ECLS circuit settings at initiation were a blood flow of 3.2 L per minute, FiO2 of 100%, and sweep gas flow of 10 L per
minute. The first couple of days on VV ECLS, there
was consideration of adding an additional venous
drainage cannula because negative pressures from
venous drainage cannula limited blood flow capabilities of circuit to no higher than 4 L per minute; however, she showed improvement and therefore did not
receive another cannula. This blood flow limitation
did result in higher ventilator FiO2 requirement and
potentially more blood transfusion requirements
because we targeted a hemoglobin goal of 10 g/dL
in an effort to optimize oxygen delivery. She did not
have any significant bleeding or infections during
her ECLS course; however, she did have a persistent
cough not responsive to opioids or sedatives. The
cough was eventually controlled with 2% lidocaine
instilled through her tracheostomy every 4 hours
as needed. On ECLS day 21, her lung compliance
began to improve, and on ECLS day 23 she underwent a trial “off” ECLS with the oxygen and sweep
gas disconnected from the ECLS circuit. She tolerated this trial well and was able to be safely decannulated to minimal-pressure ventilator support. She was
subsequently removed from mechanical ventilation 8
days after decannulation, and her tracheostomy was
removed another 8 days later. She was discharged to
a rehabilitation facility on hospital day 49, and she
has since transitioned home, where she is ambulatory and functionally independent (Figure 3). At
her 6-month follow-up evaluation, the results of her
full pulmonary function tests were normal and she
walked 1000 feet in 6 minutes without the need for
supplemental oxygen.

DISCUSSION

Figure 2. Chest radiograph on the day of extracorporeal
life support initiation.

This case illustrates the use of ECLS in TEN, a rare
condition occasionally associated with pulmonary
complications.5–9 The only previous reported case is
in a pediatric ECLS case series.10 The Extracorporeal
Life Support Organization registry11 also has one
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pulmonary failure in TEN and thus should be considered as a rescue therapy.
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