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Introduction

We report a case of prolonged cardiac arrest in a
patient with viral myocarditis who was subsequent-
ly cannulated for veno-arterial extracorporeal mem-
brane oxygenation (VA-ECMO) while in cardiac arrest.
The patient developed bowel ischemia and abdominal
compartment syndrome on ECMO and required a bed-
side decompressive laparotomy and hemicolectomy.
This case demonstrates that prolonged downtime with
high quality CPR and potential ischemic complications
of VA-ECMO should not preclude ongoing resuscitation
and treatment as favorable neurologic outcome is still
possible.

Case Description

The patient is a 36-year-old man with a history of
hypertension and hyperlipidemia who originally pre-
sented to an outside hospital emergency department
(ED) for evaluation of a syncopal episode. The patient
was previously healthy until he experienced fevers and
myalgias as well as nausea over the course of 48 hours.
He had no shortness of breath, chest pain, abdominal
pain, or any other complaints at the time of presenta-
tion. He had never previously had a syncopal episode.
The patient had an initial ECG in the ED showing lateral

T wave inversions with no previous ECG for compari-
son. Lab work and imaging was performed and then
while in the ED the patient developed chest pain. A re-
peat ECG demonstrated ST elevation in leads V,-V, and
his troponin returned at 7. The patient’s BNP was 91
and he had no other laboratory abnormalities. A CXR
showed no acute cardiopulmonary process. The pa-
tient was taken for a left heart catheterization (LHC)
and had normal coronary arteries. He was admitted to
the outside hospital intensive care unit with the dia-
gnosis of non-ST elevation myocardial infarction.

The patient remained on room air overnight in the
ICU for monitoring of his severe troponinemia. He did
have a fever to 101.5F. Urine drug screen was negative.
CT for pulmonary embolus was negative. A transtho-
racic echocardiogram (TTE) performed on day 1 of the
patient’s hospitalization revealed an EF of 40-45% with
diffuse hypokinesis. Right ventricular function was nor-
mal.

On day 2 of hospital admission, the patient deve-
loped worsening shortness of breath and troponins
continued to elevate. He continued to have intermit-
tent fevers. Given the concern for myocarditis and
worsening clinical status, the patient was transferred
to the nearest tertiary referral center with advanced
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heart failure capabilities. At approximately 03:50 on
the third day of hospital admission the patient was
transferred to the cardiovascular intensive care unit
(CVICU). He arrived on non-invasive bilevel positive
airway pressure ventilation with respiratory distress
and was subsequently orotracheally intubated due to
worsening hypoxia. The patient then developed ven-
tricular tachycardia (VT) but initially with a pulse. A
synchronized cardioversion was performed and the
patient lost his pulse while still in VT necessitating
defibrillation. The patient regained a pulse and was
loaded with amiodarone and then lidocaine for re-
fractory VT. He lost a pulse again and multiple rounds
of CPR, defibrillation, epinephrine, calcium, and bi-
carbonate were administered. The patient was still
in VT. Cardiac surgery was consulted for emergent
veno-arterial extracorporeal membrane oxygenation
(VA-ECMO) cannulation and access in the groin was
obtained. A 10,000 unit heparin bolus was admini-
stered. An arterial cannula with antegrade perfusion
was placed in the right femoral artery, and a venous
cannula was placed in the left femoral vein. The pa-
tient achieved full flow on circuit 86 minutes after the
last time he was pulseless and 105 minutes since ini-
tial cardiac arrest.

Hemodynamics stabilized shortly after initiation of
VA-ECMO and the patient did require nitroglycerin for
hypertension. A bedside TTE revealed no native cardiac
activity. He was started on inotropic support. Approxi-
mately 12 hours after cannulation the patient was no-
ted to be awake and following commands.

On hospital day 4 and ECMO day 1 the patient deve-
loped complete heart block and had a temporary pacer
placed. He also had a right heart catheterization, and
myocardial biopsy. Continuous renal replacement the-
rapy (CRRT) was initiated for oliguric acute kidney injury.

On hospital day 5 (ECMO day 2) the patient’s biop-
sy results revealed evidence of lymphocytic myocardi-
tis with some eosinophils. All other viral and bacterial
studies were negative. The patient was started on an
immunosuppression regimen which consisted of ste-
roids and mycophenolate and then cyclosporine. On
the evening of hospital day 5 the patient was also noted
to have a dusky right hand where the arterial line was
placed. The arterial line was changed to the left radial
artery. The patient also had evidence of ischemia to the
bilateral lower extremities. Overnight, the patient de-
veloped increased abdominal distension without clinical
evidence of bowel function. His PTT on a heparin infu-
sion had been in the therapeutic range (60-80 seconds)
since cannulation.

Given the abdominal distension that developed over-
night as well as a lactic acidosis of 5 mmol/L and a creati-
ne kinase (CK) as high as 20,000 U/L, acute care surgery
was consulted on hospital day 6 (ECMO day 3) for eva-
luation. There was concern for abdominal compartment
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syndrome secondary to an ischemic process, so the de-
cision was made to proceed with bedside exploratory
laparotomy (ex lap). The surgical team performed an
emergent bedside decompressive laparotomy. The pa-
tient was found to have an ischemic right colon necessi-
tating a right hemicolectomy with end ileostomy, retro-
peritoneal packing, and temporary abdominal closure.
The patient’s lactic acidosis and elevated CK improved
dramatically, and his abdomen was closed the next day.

Multiple repeat TTEs were performed and the pa-
tient gradually regained cardiac function over the cour-
se of several weeks to a left ventricular ejection fraction
of 50%. His temporary pacemaker was removed. The
patient was extubated while still on ECMO and was able
to communicate with his family and appropriately an-
swer questions. He moved all 4 extremities and had a
Glasgow Coma Scale of 15. Physical and occupational
therapy continued to work with him.

On hospital day 19 (ECMO day 16) the patient was
decannulated by vascular surgery. The patient subse-
guently had bilateral below the knee guillotine ampu-
tations for gangrenous lower extremities thought to be
secondary to his prolonged low flow state and subse-
guent ischemia.

The patient remained neurologically intact throu-
ghout his hospital stay. He was awake, alert, oriented,
out of bed to chair, and evaluated by physical medicine
and rehabilitation for prosthetics. He was discharged
on hospital day 47 to a rehabilitation facility.

Discussion

In this case we report a patient who was dischar-
ged from the hospital neurologically intact following a
105-minute total arrest time and bedside decompressi-
ve laparotomy. The prolonged nature of the arrest with
discharge neurologically intact and the bedside ex lap
make this case unique.

With the adoption of extracorporeal cardiopulmo-
nary resuscitation (eCPR), this type of support has pro-
ven an effective alternative for the support of adult
patients following cardiac arrest, with survival rates
ranging between 30% and 40% [1,2]. Typically, the goal
of eCPR initiation is within 60 minutes as survival dra-
matically decreases after this time [3]. Survival has been
linked to duration of low flow state and time to eCPR
[4]. Longer low flow times lead to decreased likelihood
of recovery. In our case of in hospital cardiac arrest, high
quality CPR until VA-ECMO was initiated likely signifi-
cantly contributed to patient’s neurologic outcome and
suggests that high quality CPR initiated immediately at
cardiac arrest can increase the time for VA-ECMO consi-
deration and initiation.

In addition to the emergent bedside eCPR cannula-
tion, the patient also had a bedside ex lap for increa-
sing abdominal distention and concern for compart-
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ment syndrome and ischemia. There could be several
etiologies for the patient’s bowel ischemia. First, the
prolonged downtime could have led to a primary low
flow ischemic event [5]. Second, given the patient had
no cardiac activity for one week after return of sponta-
neous circulation, a thrombus could have developed
in the left ventricle which could have embolized [6,7];
however, our patient was heparinized with a therapeu-
tic PTT, and no thrombus was ever seen on TTE.

Laparotomy for VA-ECMO patients is a rare event.
Often, these patients are too hemodynamically unstable
to be transported to the operating room thus necessi-
tating bedside procedures. One study examined 7 total
patients who had an ex lap while on VA-ECMO [8]. Five
died. Similar to our patient, the first patient who sur-
vived had abdominal compartment syndrome and was
found to have an ischemic small bowel. In our case, ti-
mely intervention probably allowed for prevention of
further bowel necrosis and inflammatory response whi-
ch would carry a high mortality.

Our case demonstrates several important VA-EC-
MO considerations. First, our patient had a favorable
neurologic outcome with a prolonged low flow state
with high quality CPR. In select patients, consideration
for eCPR cannulation after witnessed prolonged down-
time, suspected reversible etiology, and high-quality
CPR should be considered. Second, early recognition of
abdominal compartment syndrome and decompressive
laparotomy due to high suspicion of ischemic event al-
lowed for patient recovery. Though associated with a
high mortality, bedside laparotomy can be performed in
the VA-ECMO patient population.
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