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Emergency medicine is full of sto-
ries, some of tedium and toil, others of 
heroic efforts and lives saved. But every 
once in a while, a story comes along that 
truly changes the way you think about 
the job. This is such a story; a story where 
everything important about emergen-
cy medicine collided: a team working 
seamlessly, expert clinicians racing 
against a clock, and an important piece 
of technology applied in a way rarely 
seen in any hospital, anywhere. This is 
the story of how the team at Dell Chil-
dren’s Medical Center in Austin, Texas 
saved the life of a 5-year-old boy named 
Owen Coulter.

As USACS’ Dr. Coburn Allen came 
into work at Dell Children’s, he was told 
an incredible story about the 5-year-old 
boy he was about to round on: the day 
before, Owen Coulter had come in to the 
emergency department with a history of 
flu like symptoms and almost immediate-

ly after arriving went into cardiac arrest. 
For 90 minutes – an almost un-

heard-of amount of time – the team in 
the emergency department had per-
formed CPR, to little effect. Then, just 
as the attending physician was about to 
pronounce him dead, the hospital’s car-
diothoracic surgeon and intensivist, hav-
ing heard the team in the ED was run-
ning a code, rushed in to suggest they 
put him on ECMO, (short for extracorpo-
real membrane oxygenation), a complex 
system that imitates the function of a pa-
tient’s heart and lungs. 

ECMO is normally used for kids in 
organ transplants, either pre-transplant 
or post-operative during recover. Allen 
had never heard of it as an option in the 
emergency department – none of the 
emergency physicians involved in this 
case had – and the ECMO team itself was 
new at the hospital.

As Allen went to examine Owen, he 

thought to himself, “there’s no way this 
kid is going to survive.” 

But he did survive. Less than a week 
after coming in, he was taken off ECMO. 
And 56 days later, Owen walked out of 
the hospital (aided by a walker) on his 
way to a full recovery.

Allen estimates less than one 
percent of people whose hearts have 
stopped for that long make it, much 
less make a full recovery without serious 
damage to their brain or other organs. 

“Had he been anywhere else other 
than Dell I don’t think he would have 
made it,” said Dr. Patrick Ryan, the at-
tending physician who led Owen’s re-
suscitation. 

Otherwise Healthy
It was mid-morning when the team 

at Dell got word that a boy with a history 
of flu symptoms, but also hypothermic 
and with an altered mental status, was 

PICTURED ABOVE: Dell Children’s doctors were able to save Owen Coulter after 
he went into cardiac arrest. 
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being transferred from a nearby hospi-
tal. The transport team that was bringing 
him had started bloodwork, put in an 
external jugular line, and started him on 

fluids to warm his body temperature.
When he arrived at Dell, he was 

alert and able to answer questions. Ryan 
recalled he was asking for his dad, a fire-
fighter.

Dr. Anthony Arredondo, a pediatric 
fellow, greeted EMS at the front trauma 
bay entrance. 

“The story we got from EMS was he 
was otherwise healthy, he’s a twin, but 
other than the flu no significant medical 
problems,” he said. 

In the past few days, the boy’s par-
ents had brought him into a neighbor-
ing hospital with flu-like symptoms, in-
cluding vomiting, belly pain, fever, and 
general muscle aches. Strep and flu tests 
had both come back negative. He was 
current on vaccinations.

The blood tests EMS performed 
on the way to Dell came back showing 
low Ph and elevated lactate, potentially 
indicating his organs were not function-
ing properly. The concern now, as Arre-
dondo recalls, was an overlying infection 

and sepsis.
As Ryan and Arredondo evaluated 

him, the boy said he needed to poop. 
He bared down as if to go, and then 

went into cardiac arrest.

Stayin’ Alive
If luck can be said to have played 

any role in Owen’s survival and ultimate 
outcome, certainly going into cardiac 
arrest in the presence of a well-trained 
pediatric emergency team is one of the 
factors that mattered most.

There is a huge gulf in outcomes 
between people who go into cardiac ar-
rest outside of the hospital, versus inside. 
In the aftermath of Owen’s recovery, his 
parents wanted his story to get out into 
the wider world in part to highlight that 
difference. 

According to the American Heart 
Association, about 90 percent of people 
whose hearts stop outside of a hospital 
will die. But survival rates can double or 
even triple if CPR is started immediately. 
And importantly, the quality of that CPR 
also matters, which is why the in-hospi-
tal rates are so much better than the out 
of hospital ones. Bystanders may be-

gin CPR in the field, have it taken over 
by EMS on the way to the hospital, and 
then continue it once in the emergency 
department, but that is far different from 
going into cardiac arrest right in the 
trauma bay of an outstanding pediatric 
emergency department.

“You don’t want to go too fast or 
too slow,” Arredondo said. “You need 
to give the heart time to fill up with flu-
id, but then you have to get the fluid 
out.” The compressions also can’t be too 
deep, but they have to be deep enough. 
To get the right rhythm, Arredondo did 
the compressions to the beat of “Stayin’ 
Alive” (yes, the BeeGee’s “Stayin’ Alive”), 
which is actually a common recommen-
dation, backed by multiple studies, to 
ensure the right compression rate.

And it wasn’t just Arredondo. When 
Owen’s heart stopped, the entire de-
partment launched into action. Ryan or-
ganized the team, including nurses and 
techs, into a rotation to switch off every 
two minutes so that they didn’t get tired. 

“To do really good CPR is really tir-
ing, and it’s been shown that if you don’t 
do rapid cycling of providers, you’ll get 
crappy CPR,” Ryan said. 

A Long Code
Ryan’s suspicion was that Owen 

had myocarditis. They began giving 
rounds of epinephrine. In between each 
two-minute cycle, as providers switched 
in and out from doing compressions, 
they checked for a pulse. A few times 
they were able to get something faint, 
but then just as soon they would lose it.

They intubated to support his lungs, 
but the compressions forced out the 
tube the first time, and they had to do 
it again. The team started him on an epi-
nephrine drip, and quickly went up to the 
maximum dose. The first few times they 
got Owen’s pulse back were encourag-
ing, Ryan said. That’s part of why they 
kept going for so long. After the third or 

“...survival rates can double 
or even triple if CPR is 
started immediately.”
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fourth time, however, they couldn’t get 
the pulse back. The question became, 
how long would they keep trying?

Allen, looking back on the incident, 
marveled that CPR went on for so long. 

“Most people do CPR in the field for 
20 to 30 minutes” before stopping, he 
said. “When they arrive in the ER, we do 
rounds to make sure they did everything 
right in the field. Twenty to 40 minutes 
total is a real common time.”

So, why did the team at Dell go on 
for so much longer? One answer is that 
Owen coded right in front of them. 

“I think a big part of it was I knew 
the CPR was good, so there was poten-
tial for a good outcome, and I was en-
couraged by the fact that multiple times 
we had gotten his pulse back,” Ryan 

said. “And, I think part of it was the par-
ents were there.”

Owen’s dad, who as a first respond-
er had seen his own share of medical 
emergencies, was standing next to the 
team the whole time. Owen’s mother 
was just outside the room. 

“She was just praying and hoping 
and asking us not to stop,” Ryan said.

After approximately an hour, Ryan 
says he had a conversation with Owen’s 
dad at the bedside. Ryan told him that 
they would do one more round – anoth-
er two minutes – and if they didn’t get a 
pulse after that, they would stop. 

“I remember saying that and look-
ing at the dad, and he seemed to under-
stand,” Ryan remembered.

And that is when Owen got his sec-

ond big dose of luck.

ECMO
Just a few months before Owen 

Coulter showed up in the Dell Children’s 
trauma bay, the hospital had successful-
ly persuaded one of the world’s leading 
pediatric heart surgeons, Dr. Charles 
Fraser, to return home from Houston to 
his alma mater. Along with him, Fraser 
brought what Allen described as “the 
best cardiovascular team in the world.” 
Included in that team was a mobile 
ECMO unit.

ECMO, which stands for Extracor-
poreal Membrane Oxygenation, is es-
sentially a pump and a membrane that 
simulate the function of the heart and 
lungs. Once a patient is hooked up, the 

Dr. Patrick Ryan examines Owen Coulter’s chart. Coulter, 5, is considered Dell’s “miracle child” after the 
team performed CPR for 90 minutes and the child was revived five times. His heart beat on its own again 
after he was put on an ECMO machine.
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“His heart just needed 
a break, basically...”
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blood is pumped out from the heart, 
where it passes through a membrane 
that takes out carbon dioxide and adds 
oxygen. The blood then goes through a 
heat exchanger to warm it up, then back 
into the body to circulate. The pump es-
sentially takes over for the heart, and the 
oxygenator for the lungs.

ECMO is most often used to main-
tain heart and lung function during com-
plex surgeries like organ transplants. It 
gives a patient’s heart and lungs time 
to recover until they can function inde-
pendently on their own. Neither Ryan 
nor Arredondo had ever heard of an 
ECMO machine being used for cardiac 
arrest in the emergency department.

 “To be honest, it wasn’t even on my 
radar,” Ryan said.

Because Owen had been trans-
ferred to Dell using the hospital’s own 
transport team, hospital protocol dic-
tated that Dell’s Pediatric Intensive Care 
Unit had been notified, including the 
mobile ECMO team. Just then the team 
was on standby in the Cath Lab for an-
other patient, but when it was declared 
they were no longer needed, the team 
went down to the emergency depart-
ment to see if they could help.

They walked in just seconds af-
ter Ryan had told Owen’s dad that this 
would be the last round of CPR. At that 
point, they had been giving CPR for an 
hour. Ryan and Arredondo discussed 
the case with the ECMO team, which 
included Dell’s cardiac surgeon and the 
intensivist. Not every child is a good can-
didate for ECMO, but Owen was. He was 
an otherwise healthy kid with apparent 
myocarditis who had been receiving ex-
cellent CPR and care for the past hour. 
If anyone had a chance for a good out-

come, it was him.
It takes nearly 30 minutes to can-

nulate (to insert all the tubes necessary) 
a patient for ECMO, so during that time 
Ryan’s team in the emergency depart-
ment continued the hard work of provid-
ing quality CPR. By the time the ECMO 
machine was able to take over heart and 
lung function, Owen’s heart had been 
stopped for a full 90 minutes.

Rethinking Patient Care
Allen said he thinks there are few-

er than 10 case reports in the entire 
country about kids going on ECMO 
outside of the ICU, and probably more 
like five, due to historic silos between 
the emergency department and the 
rest of the hospital. 

“There’s this divided world. The ER 
is considered outpatient, the hospital is 
inpatient,” said Allen. But that wasn’t the 
case at Dell, where good communica-
tion led to the cooperation necessary to 
save Owen.

In the weeks and months following 
Owen’s resuscitation, Dell and the entire 
team have begun to re-evaluate how 
they think about ECMO use. ECMO is an 
expensive technology, and not always 
effective, especially when there are un-
derlying medical problems, or when car-
diac arrest began outside the ED. But a 
protocol is now being developed, led by 
the hospital’s ECMO Activation Commit-
tee, for cases where the mobile ECMO 
team may be able to help.

Six days after Owen came into 
the ER, his care team was able to take 
him off ECMO. “His heart just needed 
a break, basically,” said Allen. He had 
a little bit of weakness in his left arm as 
a result of a small stroke he’d had, but 

other than that Owen was on his way to 
a full recovery.

Local newspapers wrote stories; 
television stations ran pieces celebrat-
ing Owen’s “miraculous recovery” and 

“superhero sendoff” after his father’s en-
tire fire department came to take a pic-
ture with him. The local TV station’s story 
emphasized the ECMO machine had 
saved Owen’s life. 

The truth is that everything working 
together saved Owen’s life: the team-
work, the communication, the dedica-
tion, and clinical skill of an entire depart-
ment – indeed, an entire hospital. It was 
the transfer team’s care before Owen 
even arrived. It was Ryan’s management 
and leadership, and Arredondo’s train-
ing that taught him, among other things, 
to sing “Stayin’ Alive” in his head during 
the compressions. It was all the nurses 
and all the techs who took turns admin-
istering CPR until they were dripping 
with sweat. It was the hospital’s protocol 
to notify the Intensive Care Unit, and that 
unit’s awareness of what was going on 
in the ED. It was the ECMO technology, 
and the willingness of the team to use it 
for purposes that had rarely been con-
templated. It was Owen’s father watch-
ing over him, and his mother praying 
and urging them to continue CPR. And 
of course, it was Owen, who managed to 
fight his way back.

“From the transport team to the 
nurses and techs and the ECMO and all 
of that coming together, he was just a 
lucky kid with a good team, and he had 
a good outcome,” Ryan said.


