
Anesthetic Management of Low Birth Weight Infants Undergoing 
Open-Heart surgery: A Retrospective Study 

 
Author(s):  G.D. Williams, G.M. Boltz, K. Kamra, C. Kuan, G.B. Hammer, V.M Reddy, C. Ramamoorthy 

 
Affiliation(s): Lucile Packard Children’s Hospital, Stanford University School of Medicine, Stanford, California 

 
Introduction: Low birth weight (LBW) is defined as ≤2.5 kg and results from prematurity or intrauterine growth retardation. 
Children with congenital heart disease (CHD) have a higher incidence of LBW and LBW increases the risk of mortality for 
infants with CHD. Early primary repair of CHD is often preferred because of the substantial mortality when definitive 
surgery is delayed. Minimal information exists on the anesthetic management of LBW infants for open-heart surgery. 
 
Methods:  Following Institutional Review Board approval, the medical records of all children who underwent open-heart 
surgery at a tertiary Children’s Hospital during the period January 1, 2002 to April 30, 2006 were examined and patients who 
weighed 2.5 kg or less at the time of surgery were included in this review.  Patient demographics and hospital course were 
recorded, with special attention to the perioperative period. 
 
Results:  65 children met entry criteria. Weight at surgery ranged from 0.6–2.5 kg [≤1.0 kg (n=3), >1.0–1.5 kg (n=6), and 
>1.5–2.5 kg (n=56)]. Multi-organ dysfunction was common pre- and postoperatively. Sternum was not closed at surgery in 
48% of cases. No patient died intraoperatively.  Median values for 54 hospital survivors were: mechanical ventilation (6 
days), Cardiac ICU (10 days) and hospital (20 days). Sepsis and multi-organ failure occurred in 64% of patients that died. 
 

Table 1: Patient characteristics (n=65)                                                                                              (*:  % of total patients)  
Age at surgery  [mean (SD)] 18 (20) days Twin or triplet* 28% 
Weight at surgery  [mean (SD)] 2.020 (0.439) kg Premature infants* 57% 
Two ventricle repair* 88% Associated congenital anomaly* 24% 

 
Table 2:  Intraoperative Management                                                                                               (*:  % of total patients) 
Induction: ketamine iv (75%)* Dilutional conventional ultrafiltration (100%)* 
Maintenance: isoflurane (79%), fentanyl (100%)* Transfusions [median, (range)]: washed PRBC 3 (2-5), FFP 1 

(1-3), cryoprecipitate 2 (0-4), apheresis platelet 1 (1-2) 
Oral endotracheal tube: 3 or 3.5 mm (47% were cuffed) Infusions: CaCl2 (100%), dopamine (100%), milrinone (81%), 

epinephrine (57%), amiodarone (4%)* 
FiO2 <0.21 intraoperatively (9%)* Temporary epicardial pacer used intraoperatively (35%)* 
NICU ventilator intraoperatively  (45%)*  Nitric oxide intraoperatively (4%)* 
Duration of CPB  [mean (SD)] 147  (63) min  Transthoracic atrial catheter(s) (89%)* 
Deep hypothermic circulatory arrest (11%)* Epicardial echocardiography (87%)* 
Minimum hematocrit on CBP [mean (SD)] 32 (5) % Duration of anesthesia  [mean (SD)] 395 (94) min  

 
Table 3: Intraoperative adverse events (number of patients) 
CVS    (9) Arrhythmia (5),  hypotension at chest closure (1),  coronary air (1),  pulmonary hypertension (2) 
RS       (7) Pulmonary hemorrhage (4),  hypoxia with induction (2),  difficult intubation of airway (1) 
Other   (3) Uncontrolled hemorrhage (2), hypoxia requiring upsizing of aorto-pulmonary shunt (1) 

 
Table 4: Patient outcome                                                                                                                     (*:  % of total patients) 
Hospital survivors:  [percentage of total patients (%)] 83% 
In-hospital mortality rate: 2 ventricle repair 12% 
In-hospital mortality rate: 1 ventricle palliation (modified Norwood procedure) 57% 

 
Discussion:  Anesthetic care of LBW infants for open-heart surgery is challenging and requires attention to the clinical 
implications of cardiac pathology, prematurity, small for gestational age, non-cardiac anomalies, multi-organ dysfunction and 
diminutive size. Mortality rate for 2 ventricle repair was comparable to previous reports (1) and was unrelated to patient 
weight at surgery. Patients with single ventricle physiology had poorer outcome. Sepsis and multi-organ failure contributed to 
in-hospital mortality. 
 
Refs: (1) Ades A, et al.: Clin Perinatol 2005;32:999–1015 
 




