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Introduction
Patients on extracorporeal membrane oxygenation (ECMO) are at increased risk for bleeding secondary to the use of heparin. One of the most life-threatening sequelae of
heparinization in this patient population is intracranial hemorrhage. The management of intracranial hemorrhage requires prompt diagnosis and termination of ECMO.
However, transporting hemodynamically unstable intensive-care unit (ICU) patients to radiology for imaging is contraindicated under many clinical circumstances. Presently, we 
describe our experience using a portable CT scanner to provide bedside imaging of a patient receiving ECMO in the ICU.  
Methods
We report the case of a 14-year-old male admitted to the pediatric intensive care unit (PICU) in acute respiratory failure of unknown etiology. The patient’s hospital course was 
complicated by acute respiratory distress syndrome (ARDS), disseminated intravascular coagulopathy (DIC) and multi-organ system failure. In the seventh week of his hospital 
course, the patient developed asymmetric pupils, raising concern for intracranial hemorrhage secondary to prolonged heparinization. The crux lies in the difficulty of achieving 
a reliable neurologic exam in patients that are often deeply sedated and occasionally paralyzed. Frequently, the first signs of neurologic compromise in these patients are asym-
metric pupillary changes.  While an ominous finding, this sign is non-specific, sometimes transient, and does not elucidate cause or extent.  CT imaging is imperative to evalu-
ate these patients.  However, transporting these often hemodynamically unstable patients on ECMO is complicated and potentially dangerous.  We report the successful and 
safe use of a new portable CT scanner on an adolescent male patient on Veno-Venous (VV) ECMO with concerning pupillary changes who was too unstable to transport for 
conventional CT. 
Results
TR was a 14-year-old adolescent male transferred to our PICU in acute respiratory failure of unknown etiology.  He quickly developed acute respiratory distress syndrome 
(ARDS), failed conventional and high frequency oscillatory ventilator management, and was placed on VV ECMO soon after arrival.  His ECMO course was long and
complicated, lasting over 7 weeks.  The cause of his ARDS was felt to be infectious, but a definite etiology was never established.  His course was complicated by sepsis, 
severe persistent pulmonary hemorrhage, disseminated intravascular coagulopathy, and multisystem organ failure.  Despite aggressive multidisciplinary management we were 
unable to wean off VV ECMO.  During the seventh week of his course assymetrical pupils were noted on exam.  At this time he was undergoing evaluation for possible lung 
transplant, and development of an intracranial hemorrhage would not only exclude him from this option but also necessitate removal from ECMO. Transport to the CT scanner 
would have required extra tubing added to his ECMO circuit, and this, along with his hemodynamic instability made a trip to CT undesirable and potentially dangerous.
Fortunately NeuroLogica, the manufacturer of a new portable CT scanner, supplied one for our use.  
Conclusion
We were able to perform a CT scan at the patient’s bedside in a safe and easy fashion. The scan actually demonstrated no evidence of intracranial hemorrhage and we were 
able to continue further support on ECMO.  Further, we were able to compare these images with conventional CT images of the same patient and determined the quality of
portable CT imaging to be equal to conventional CT.  Thus we maintain that portable CT scanning has important uses in certain patients on ECMO.  

•Compact, lightweight, mobile, high speed
•Battery and line powered 
•Optimized for scanning head and neck

PATIENT ADMISSION
•14-year-old male in acute respiratory failure of unknown etiology
•Developed ARDS
•Failed conventional mechanical ventilation and HFOV
•Placed on VV ECMO soon after arrival to PICU

•During 7th week, pt developed pupillary asymmetry
•Neurologic status now questionable
•Evaluation imperative
•Intracranial bleed would necessitate discontinuation of ECMO and removal from transplant list

ECMO COURSE
•Lasted 44 days
•Complicated by;
 -Sepsis
 -Severe persistent pulmonary hemorrhage
 -Disseminated intravascular coagulopathy
 -Multisystem organ failure 

•Cause of ARDS felt to be infectious
•Definite etiology never established 
•Unable to wean VV ECMO despite aggressive
  multidisciplinary management 
•Patient evaluated and listed for lung transplant

THE DREADED COMPLICATION…

•Portable CT imaging
 -Eliminates risk of transport

•Clinical evaluation only
•Conventional CT imaging
 -Transport on ECMO risky

•Condition worsened on ECMO
 -Uncontrolled pulmonary hemorrhage
 -Progressive DIC
 -Increased abdominal distension
•Conventional CT Abdomen and repeat head CT obtained

CONCLUSIONS
•Portable Head CT 
  - Safer with diminished risk to unstable patients
  - Equal quality compared to conventional imaging
  - May have important uses in certain patients too unstable for transport for conventional imaging
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