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Introduction: Complete atrioventricular canal (CAVC) is a complex congenital heart 
defect characterized by incomplete atrial and ventricular septum and a single 
atrioventricular valve. We present a case report of successful anesthetic management of a 
neonate with CAVC scheduled for laparoscopic Nissen fundoplication and gastrostomy 
tube placement. 
 
Case Report: A 21 day old, term, 2.8kg neonate with CAVC, gastroesophageal reflux, 
and failure to thrive was brought to operating room for laparoscopic Nissen 
fundoplication and gastrostomy tube placement. Pre-operative medications included 
captopril, furosemide and digoxin. Standard ASA monitors were placed in addition to 
near-infrared spectroscopy (NIRS) monitoring for cerebral and somatic tissue 
oxygenation (regional tissue oxygenation or rSO2). The baby was induced with gradual 
inhalational anesthesia with oxygen, nitrous oxide and sevoflurane. After securing 
intravenous access, cisatricurium and fentanyl were given and the baby was orotracheally 
intubated with a 3.5-mm uncuffed tracheal tube. The stomach was decompressed and the 
baby was given ampicillin and gentamycin for endocarditis prophylaxis. Nasopharyngeal 
body temperature was monitored and maintained with forced air warmer. The patient was 
moved to the foot end of the operating table and placed in the “beach chair” position. 
Anesthesia was maintained with oxygen/air (inspired oxygen concentration between 0.3-
0.6) and sevoflurane for the laparoscopic part of the surgery. Laparoscopy trocars were 
placed and carbon dioxide was insufflated in the peritoneum to the pressure 8-10 mmHg. 
Pressure control ventilation was used with a positive end-expiratory pressure of 6mmHg. 
With tidal volume set at 30 mls, peak inspiratory pressures of 24 mmHg were achieved. 
Minute ventilation was increased from 34 to 40 breaths per minute to maintain 
normocarbia (Table 1). Patient received 15ml of 5% albumin with 60 ml of Plasmalyte® 
during the surgery. Surgical time was approximately eighty minutes. Muscle paralysis 
was reversed with neostigmine and glycopyrrolate. The patient was extubated in the 
operating room and had an uneventful recovery in the neonatal intensive care unit.  
 

 
 
Discussion: CAVC is a common congenital heart malformation representing 7.4% of all 
cardiac defects (1). Patients with CAVC have large left to right shunt with mixing of 
blood at both atria and ventricular levels. Anesthetic goals are to minimize myocardial 



depression and maintain pulmonary vascular resistance (PVR) and systemic vascular 
resistance (SVR) such that cardiac output and the ratio of pulmonary to systemic blood 
flow (Qp/Qs) is sufficient for adequate tissue oxygenation and perfusion (2). PVR is 
generally low relative to SVR, and infants with CAVC tend to have a Qp/Qs>1. During 
laparoscopic surgery multiple factors can alter SVR and PVR. Increases in 
intraabdominal pressure, absorption of intraperitoneal CO2 and shifts in blood volume 
caused by positioning can alter SVR (3). PVR can be affected by the changes in lung 
volume, PaCO2, PaO2, acid-base balance, body temperature, vasodilators, anesthetics and 
sympathetic nervous system activity. PVR and SVR can be manipulated to counteract 
undesired effects of laparoscopy and maintain oxygenation and perfusion (4). For 
example, the rise in PVR following intraperitoneal CO2 insufflation can be counteracted 
by hyperventilation or increasing the depth of anesthesia. Although patients with CAVC 
may derive benefit from laparoscopic surgery over open surgery, physiological changes 
occurring during the laparoscopy can be acute and severe. We have used NIRS for real-
time information of frontal cerebral and peripheral rSO2, allowing us to monitor trends 
and physiologic responses to interventions intended to maintain circulatory homeostasis 
(5). Increases in PaCO2 can cause increased SVR and lowered cerebral vascular 
resistance resulting in an increased cerebral rSO2 and decreased somatic rSO2. 
Laparoscopic surgery often causes increases in PVR counterbalancing the reduction in 
PVR that often occurs with anesthesia and mechanical ventilation. Laparoscopic surgery 
for patients with unrepaired CAVC can be performed safely with appropriate monitoring. 
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