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Minimal access surgery can be performed safely in children with single ventricle physiology  
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Introduction:  Healthy infants are at a higher risk for perioperative cardiac arrests compared to older children.  
Children with complex cyanotic heart disease are likely to be at a higher risk.  Nineteen percent of children with 
hypolastic left heart syndrome (HLHS) died following noncardiac surgery including minor procedures (1).  With 
miniaturization of laparoscopic and thoracoscopic equipment, improvements of surgical techniques, there has 
been a significant increase in the number of minimal access surgeries (MAS) performed in children.  While the 
benefits and safety of these procedures have been demonstrated in healthy children, those with single ventricle 
physiology (SVP) are still considered unsuitable for MAS.  The cardio-respiratory changes associated with MAS 
could be detrimental to their physiology, although there is no data to support this belief.  Therefore, we performed 
a review of children with SVP who underwent non-cardiac abdominal or thoracic MAS at our institution. 
 
Methods: After Institutional Review Board approval, a retrospective chart review was performed on eleven 
children with SVP who underwent MAS between March 2003 to March 2005.  Data collected for each patient 
included demographics, type of cyanotic cardiac lesion, anesthetic technique, use of invasive monitors, inotropic 
support, blood transfusions, laboratory data.  In addition, intra- and postoperative complications including 30-day 
survival after surgery was noted.   
 
Results:  Eleven infants underwent MAS during the 2-year period of whom 10 had HLHS and 1 had tricuspid 
atresia.  The ages ranged from 1 day to 9 months and the average weight was 3.2 Kg.  Laparoscopic Nissen 
fundoplication with G tube placement was the most frequent procedure (8/11) with the highest insufflation 
pressure being 12 mmHg.  Of the other three, one patient had a thoracoscopic tracheo-esophageal fistula repair 
and open G tube placement, the second  had a Ladd’s procedure (the 9 month old) and the other had a 
laparoscopic G tube placement.  Patients were anesthetized with a combination of fentanyl, ketamine or etomidate 
for induction and maintained on isoflurane or sevoflurane on air-O2 mixture.  Paralysis was established with 
rocuronium or vecuronium.  Ten of 11 were intubated in the operating room, six of whom were extubated 
following the procedure, the rest returned to the intensive care unit intubated.  All but one had intraoperative 
invasive arterial pressure monitoring; no central lines were placed in the operating room.  Six of 11 received 
blood transfusions to maintain their hematocrit above 45% and 2 of 11 patients received prophylactic inotropic 
support with low dose dopamine.  The highest documented PaCO2 was 62 during Nissen and 97 during TEF 
repair.  There were no other intraoperative complications and no 30-day mortality.    
 
Discussion:  We conclude that minimal access surgery can be performed safely in patients with single ventricle 
physiology with appropriate intraoperative monitoring and postoperative care.  In addition to standard non-
invasive monitors, we recommend placement of an arterial line for close hemodynamic monitoring and blood gas 
analysis.  Hypercarbia increases pulmonary vascular resistance and could reduce pulmonary blood flow, hence 
adjustment of ventilation is often required Furthermore end-tidal CO2 monitoring does not accurately reflect 
arterial CO2 in cyanotic patients (2).  The lowest insufflation pressure for surgical exposure, avoidance of nitrous 
oxide and maintaining the patients hemodynamic parameters close to their baseline status are also important.  In 
addition, newer monitors such as cerebral and visible light tissue oximetry may be helpful in early ischemia 
detection. 
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