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Introduction
Veno-Arterial extracorporeal (VA ECMO) provides temporary 

mechanical support to the patient with cardiac and/or respiratory 
failure in cases of cardiogenic shock or heart failure [1-3]. VA ECMO 
essentially decreases cardiac work and reduces oxygen consumption 
while providing sufficient organ perfusion. ECMO is a bridge to 
recovery, left ventricular assist device (LVAD) implantation or eventual 
cardiac transplantation. ECMO requires continuous systemic heparin 
anticoagulation otherwise thrombosis can occur in the oxygenator and 
circuit leading to devastating complications including embolism and 
death. 

We present the case of a previously healthy 44 year old patient who 
suffered a ST elevation myocardial infarction (STEMI) complicated 
by left main coronary artery (LMCA) dissection and cardiogenic 
shock. This dissection was unique because it was not the result of 
iatrogenic injury. Spontaneous coronary artery dissection (SCAD) is 
an infrequent cause of acute coronary syndrome that is accompanied 
by a high morbidity and mortality rate, and can require emergent 
placement on VA ECMO [4]. While on systemic anticoagulation, the 
patient was found to have a bleeding colonic adenocarcinoma which 
required urgent resection. An anesthetic plan was formulated which 
would maintain hemodynamic stability, while balancing large fluid 
shifts in the perioperative period. Successful anesthetic management 
of this complex patient facilitated an uneventful intraoperative course.

Case Description 
A 44 year-old female with no significant past medical history or 

family history presented with substernal chest pain and tachycardia 
with heart rate of 110-120 beats per minute. An electrocardiogram 
(EKG) showed ST elevations in leads I, aVL, V2-V5. The patient 
was diagnosed with an acute STEMI and underwent a cardiac 
catheterization at an outside hospital. During the procedure, there 
was difficulty advancing wire past the left anterior descending (LAD) 
lesion. However, the blockage was eventually able to be ballooned 
and a drug-eluting stent (DES) was placed. . The patient experienced 
decreased blood pressure (SBP 60’s millimeters Hg), tachycardia 
(110 beats per minute), and decline in oxygen saturation to 80%. She 
became unresponsive and was intubated. A significant dissection 
occurred to the ostial circumflex while intervention on the LAD was 
performed. A repeat angiography showed LMCA/ left circumflex artery 
dissection. The patient subsequently went into cardiogenic shock with 
systemic blood pressures in the 40’s mmHg and became unresponsive.  
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Abstract
Veno-Arterial extracorporeal mechanical oxygenation (VA ECMO) provides temporary mechanical support to 

the patient with cardiac and/or respiratory failure in cases of cardiogenic shock or heart failure. VA ECMO requires 
systemic anticoagulation to prevent thrombosis in the oxygenator and circuit. We describe the unique case of a 
previously healthy young woman who suffered an acute coronary dissection and subsequent cardiogenic shock. 
Emergent placement on VA ECMO and systemic anticoagulation unmasked a bleeding colonic cancer which required 
urgent resection. Unfortunately, the ultimate prognosis in ECMO patients requiring noncardiac surgery is poor and 
there is a high risk of perioperative complications and even death.

Advanced cardiac life support (ACLS) was initiated. She was intubated, 
and received intravenous epinephrine with an improved mental status. 
Given her low blood pressures, an intra-aortic balloon pump (IABP) 
was placed and a dopamine infusion was started. 

She was then emergently transferred to University hospital and 
placed on VA ECMO. A bedside echo was significant for left ventricular 
dilatation and dysfunction. Her ejection fraction was noted to be 
15%, with anterolateral wall akinesis. There was no ventricular septal 
defect and no valvular abnormalities. For her continued hypotension, 
she was placed on a levophed infusion. Her lactate level was elevated 
to 11 millimoles per liter. The patient suffered significant blood loss 
from her cardiac catheterization and bilateral groin catheter sites, and 
was transfused for a hemoglobin of 7.1 grams per deciliter. She then 
developed loss of motor function ad loss of temperature sensation in 
her lower extremities bilaterally. A computed tomography angiogram 
(CTA) of her abdomen was obtained to rule out a spinal cord infarction, 
but incidentally showed a portion of intussusception of the ascending 
colon involving the hepatic flexure and proximal transverse colon. A 
colonoscopy demonstrated a partially obstructing bleeding mass in the 
ascending colon (Figure 1). Due to the increased risk for bleeding during 
the hemicolectomy, her systemic anticoagulation was discontinued. 

The patient was scheduled for an open right hemicolectomy. 
On arrival to the operating room, she was receiving 0.02 mcg/kg/
min norepinephrine, 0.03 mcg/kg/min epinephrine, and 40 mcg/
kg/min propofol to maintain blood pressure of 106/70 mmHg. Her 
temperature was 35.6 degrees Celsius. Her access consisted of a multi-
lumen access catheter (9 French MAC) which was placed in the left 
internal jugular vein. Activated Clotting Time (ACT) was 157 seconds 
at the beginning of the case. She was already intubated and her general 
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anesthesia proceeded with 3 mg midazolam and 100 mg rocuronium 
for muscle relaxation. Maintenance of anesthesia was achieved with 
isoflurane and propofol infusions with re-dosing of rocuronium and 
boluses of fentanyl as needed. No additional pressors were started 
during the case. Central venous pressure and and pulmonary artery 
pressure were measured continuously to monitor volume status. Serial 
arterial blood gases were obtained to determine fluid status and need 
for blood transfusion. Intraoperatively, the patient was resuscitated 
with 1.3 liters of crystalloid, 500 milliliters of colloid (5% albumin) 
and 1 unit of packed red blood cells to treat a hemoglobin of 7.3 grams 
per deciliter. Her urine output was 900 milliliters for the case. Blood 
loss was estimated to be less than 100 milliliters with excellent surgical 
hemostasis. The patient remained intubated at the end of the case. Her 
hemoglobin at the end of the case was determined to be 10.6 grams 
per deciliter. She was taken to the Cardiac Surgical Intensive Care unit 
intubated and in stable condition. 

She was successfully weaned off ECMO on post operative day (POD) 
4. Nevertheless, her complicated hospital course necessitated placement 
of a temporary LVAD on POD 29 due to failure to wean off continuous 
high dose inotropes and pressors. Two months postoperatively, she 
suffered a cardiac arrest and expired despite resuscitative attempts.

Discussion
Spontaneous coronary artery dissection (SCAD) is a rare cause 

of acute coronary syndrome that occurs in young otherwise healthy 
female patients [4-7]. The underlying cause of SCAD remains uncertain, 
but some patients report extreme physical exertion or high levels of 
emotional stress shortly before the occurrence of SCAD [8]. In this 
case, the cardiologists believed that SCAD was not due to mechanical 
trauma since the injury occurred in the ostial circumflex, away from the 
region in which they were working. Usually, in hospital mortality rate is 
low, but when SCAD occurs in association with percutaneous coronary 
intervention there is a much higher complication rate [5,9].

There is no specific guideline in the management of SCAD. Current 
therapies are directed at medical therapy in the form of blood pressure 
control and anticoagulation, percutaneous coronary intervention to 

seal the dissection, or coronary artery bypass graft surgery. In patients 
with acute coronary syndrome, initial treatment should include 
antiplatelet and anti-ischemic agents, along with anticoagulation with 
heparin. Cardiogenic shock can be a devastating consequence of an 
acute coronary artery dissection, which can require ECMO placement 
for adequate resuscitation. There is also a very high rate of reoccurrence 
[5].

Since ECMO requires systemic anticoagulation, bleeding can 
result and lead to catastrophic consequences. However, there is a high 
mortality rate in patients who require noncardiac surgery while on 
ECMO [1]. Steps should be taken for patients that require emergency 
surgery to prevent massive bleeding including the cessation of systemic 
anticoagulation, transfusion of blood products, use of antifibrinolytics 
as well as surgical techniques for hemostasis [10]. It is recommended 
to hold heparin six hours prior to surgery and to restart heparin six 
hours after surgery, which we did for this patient [3]. However, there 
are no clear guidelines regarding the perioperative management of 
anticoagulation in the ECMO patient undergoing non-cardiac surgery 
[11]. It is important to maintain a platelet level greater than or equal 
to 100 × 109/L, fibrinogen greater than 150 mg/dL, international 
normalized ratio (INR) between 1.5 and 2.5, and a hematocrit greater 
than 30% while on ECMO [12]. However, in the ECMO patient 
undergoing non-cardiac surgery, it is recommended to transfuse blood 
products only when necessary due to the negative consequences of 
blood transfusions.5 It is far more important to obtain good surgical 
hemostasis. 

Increased risk for bleeding in ECMO patients for noncardiac surgery 
also leads to increased transfusion requirements. However, in this case, 
only one unit of packed red blood cells was given. These patients are 
also more likely to require postoperative mechanical ventilation and 
also experience an increase in postoperative creatinine [3].

The goal of ECMO is to minimize and eliminate any excess 
fluid that has accumulated in the extracellular space in the setting of 
sepsis, inflammation, or cardiac failure. There are concerns regarding 
balancing fluid requirements of bowel resection and third spacing 
versus minimizing volume overload in a patient with poor ventricular 
function. Since hypovolemia can lead to decreased flows on the ECMO 
machine and decreased organ perfusion, maintaining a euvolemic 
fluid status is important in the ECMO patient. In this case, the central 
venous pressure (CVP) and pulmonary artery pressures were used to 
help guide the patient’s fluid management. 

Further anesthetic management of the ECMO patient for 
noncardiac surgery involves the delivery of medications. Studies have 
shown that there is significant sequestration of propofol, opioids and 
benzodiazepines within the polymeric components of the ECMO circuit 
with >50% reductions in the concentrations of these medications [13]. 
Thus, the ECMO patient may require a higher amount of anesthetic 
agent. Due to the pharmacokinetic changes while on ECMO, there is a 
need to constantly reassess the depth of sedation and analgesia, which 
can be monitored with the BIS-pectral index monitor. In this case, the 
patient was adequately anesthetized and there were no changes in her 
hemodynamic status throughout the case. 

With the greater prevalence of heart failure and increasing number 
of patients placed on ECMO, there have been more of these complex 
patients that require urgent or emergent noncardiac surgery [14]. 

It is important to stress anesthetic factors that will optimize patient 
outcomes. Hypotension is possible during anesthetic induction and 
needs to be promptly treated by increasing ECMO flows, administering 
volume, or adding vasopressor agents. Achieving a mean arterial 

 
Figure 1:   Colonoscopy demonstrating a large villous partially obstructing 
mass, measuring 5 cm in length, appearing between the ileocecal valve and 
the hepatic flexure in the ascending colon.
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pressure greater than 65 millimeters Hg should be adequate to 
maintain perfusion pressure. Anesthetic maintenance is achieved with 
total intravenous agents, including sedatives, hypnotics, analgesics, 
and muscle relaxants. Central venous pressure (CVP) monitoring can 
be used as a trend monitor since ECMO flow rates can affect exact 
measurements. In addition, information gained from the pulmonary 
artery catheter is also not reliable since there is minimal blood flow 
through the lungs while on ECMO. Newer flow-based hemodynamic 
monitoring devices may be more beneficial and are currently being 
investigated in the ECMO patient. 

Conclusion
With the increasing number of patients requiring ECMO, more 

patients on ECMO will require noncardiac surgery. Managing a patient 
on ECMO requiring noncardiac surgery can be a difficult task. This 
patient population is usually acutely ill, with an overall dismal prognosis. 
Nevertheless, noncardiac surgery can be accomplished successfully if 
there is a better understanding of the effects the ECMO circuit has on 
the physiology of the body and pharmacology of the anesthetics. 
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