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Introduction: Congenital hyperinsulinism (CHI) is the most frequent cause of persistent, severe hypoglycemia in 
infancy. In most affected infants, it is caused by a genetic defect that results in the altered expression of pancreatic 
beta cells causing unregulated oversecretion of insulin. The two basic forms of this disease are (1) focal, in which 
abnormal pancreatic cells are confined to a localized region of the pancreas, and (2) diffuse, in which the entire 
pancreas is affected. Some infants will demonstrate adequate control of hyperinsulinism with medical therapy, but 
many require surgical intervention. For focal lesions, removal of the diseased portion of the pancreas results in a 
total cure or renders the patient amenable to medical management. For diffuse lesions, near-total pancreatectomy 
is required but renders the infant without functioning pancreatic tissue, and results in insulin-dependent diabetes 
mellitus. 
 
Methods: We performed a retrospective chart-review study (IRB approved) of the anesthetic management of all 
patients that underwent focal or diffuse pancreatectomy from January 2000 through November 2004. We recorded 
the following independent variables: age (weeks), gender (M/F), weight (kg), type of pancreatic lesion (focal or 
diffuse), and the preoperative and postoperative glucose infusion rates (GIR; mg/kg/min). The anesthetic records 
were reviewed to determine the number of glucose infusion changes during the procedure. The major outcome 
variable of interest was the change in intraoperative GIR. Patients with focal and diffuse lesions (determined after 
pathological and clinical confirmation) were analyzed separately, and compared with regard to the major outcome 
variable, using t-tests for independent samples, and paired t-tests for the decreases in GIR. 
 
Results: We identified 85 pancreatectomy cases, 71 of which were eligible for analysis. We were not able to 
analyze glucose changes in the remaining 14 cases because of incomplete intraoperative record keeping. The 71 
cases consisted of 44 cases of partial pancreatectomy for focal lesions and 27 cases of near-total pancreatectomy 
for diffuse lesions (Table 1). Most patients had implementation and use of intraoperative epidural analgesia via 
the caudal or lumbar approach. All patients with focal disease had a decrease in the GIR intraoperatively (P< 
0.001). All but one patient (in whom there was no change) with diffuse disease had a decrease in GIR 
intraoperatively (P< 0.001). Analysis and comparison of glucose changes in these patients indicated that there 
were no significant differences between focal and diffuse patients with regard to number of intraoperative glucose 
infusion adjustments. Although there was a trend toward a higher finishing GIR in patients with diffuse lesions, 
the difference was not statistically significant. There were no instances of hypoglycemia, defined as a serum 
glucose value less than 70 mg/dL. Two patients in the diffuse group and 2 patients in the focal group required 
postoperative continuation of mechanical ventilation, each because of accompanying co-morbidities, and none 
due to surgical or anesthetic factors. 
 
Discussion: At The Children’s Hospital of Philadelphia, we have developed a multidisciplinary program for 
diagnosis and treatment of congenital hyperinsulinism. Intraoperatively, abnormal pancreatic tissue is identified 
visually and confirmed by pathological assessment. As the abnormal pancreatic tissue is removed, excess insulin-
secreting tissue is lost, and as a result, blood glucose levels rise, and the glucose infusion is progressively 
decreased. Although there was a non-statistically significant tendency for patients with focal lesions to have 
greater decreases in intraoperative glucose requirements than patients with diffuse lesions, it is likely that the 
hyperglycemic response in both groups was a manifestation of the normal intraoperative stress response related to 
the administration of general anesthesia and abdominal surgery. Therefore, we could not distinguish between 
focal and diffuse lesions based on the change in blood glucose levels alone. 



 
Table 1. Characteristics of Pancreatectomy Study Population 

 Focal (n=44) Diffuse (n=27) 
P value (comparison 
between focal and 
diffuse groups) 

Age (weeks) 17.4 ± 19.0 18.5 ± 24.1 NS 

Weight (kg) 6.3 ± 2.1 6.5 ± 2.5 NS 
Gender (M/F) 17/27 15/12 NS 

Intraoperative 
Epidural Anesthesia 
(No./% of total cases) 

27 (61) 20 (74) NS 

Starting GIR* 14.4 ± 7.8 15.5 ± 9.7 NS 
Finishing GIR 2.1 ± 2.4‡ 2.9 ± 6.1‡ NS 

Intraoperative glucose 
infusion rate changes 
(median) 

4 3 NS (P = 0.28) 

Percent finishing / 
starting GIR 13.9 ± 14.3 18.2 ± 24.2 NS (P = 0.31) 

*GIR = Glucose infusion rate (mg/kg/min) 
‡ P < 0.001 vs. Starting GIR 
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