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Anesthesia for an Infant with Severe Hyperinsulinism Treated by Pancreatectomy

MASAO YAMASHITA, M.D,,* SATORU TSUNETO, M.D.}

Hyperinsulinism, although rare, is considered to be
one of the most common causes of severe persistent
hypoglycemia in infancy.!® Recently, early surgical
treatment for pancreatic hyperinsulinism in infancy has
been advocated®® in an effort to prevent mental retar-
dation secondary to severe hypoglycemia. We describe
our anesthetic experience associated with subtotal pan-
createctomy for hyperinsulinism in an infant.

CASE REPORT

A 3l.day-old, 5.3-kg female infant was to undergo subtotal pan-
createctomy for control of hyperinsulinism and hypoglycemia. The
infant had an uncomplicated, spontaneous term delivery at a private
maternal hospital to a non-diabetic, slightly toxemic mother. Birth
weight was 4.0 kg. Attacks of sweating and convulsion assaciated with
severe hypoglycemia (no color changes on Dextrostix™) were first
noted at 44 h of age. The attacks recurred despite infusion of 5%
glucose in water. At 66 h of age, the infant was transferred to the
neonatal ICU. On admission, generalized tonic convulsion was ob-
served, associated with a blood glucose of 21 mg/dL, which was suc-
cessfully treated by 5 ml of 20% glucose iv. Hypoglycemic episodes
recurred until an intravenous glucose infusion rate reached up to 16
mg- kg™' - min~!. At this rate, blood glucose levels were approximately
60 mg/dL. The plasma insulin level shortly after the admission was
excessively high (140 pU/ml; levels of insulin greater than 10 pU/ml
in the presence of hypoglycemia are abnormal).

At 5 days of age, oral feeding was started and the glucose infusion
rate was reduced slightly. At 14 days of age, a central venous catheter
was placed via the subclavian vein for infusion of hypertonic glucose
solution. General anesthesia was induced with ketamine and succinyl-
choline, and maintained with nitrous oxide and d-tubocurarine.

No clinical or laboratory improvement was observed following oral
diazoxide (8-10 mg- kg™ -day™). Glucose infusion rate was main-
tained around 12 mg+kg™" +min~!. Subtotal pancreatectomy was
scheduled at 31 days of age. Oral diazoxide was continued until the
morning of the surgery.

An arterial line was inserted in the evening before the surgery for
frequent blood glucose determinations and continuous blood pressure
monitoring. In addition to the central line, through which 12
mg- kg™ - min~! of glucose was infused, a peripheral venous line was
established preoperatively. No premedication was administered. At
the induction of anesthesia, the arterial blood pressure was 74/59
mmHg, heart rate 140 bpm, and blood glucose 72 mg/dL. While
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breathing 100% oxygen, anesthesia was induced with atropine 0.1 mg,
and ketamine 10 mg iv, following which arterial blood pressure in-
creased to 103/78 mmHg. Orotracheal intubation was accomplished
with succinylcholine 10 mg iv, and anesthesia was maintained with
0.2-0.4% enflurane, 67% nitrous oxide in 33% oxygen, and continu-
ous infusion of d-tubocurarine (3 pg+kg™'* min™') for 10 h: Arterial
blood glucose and insulin were measured at frequent intervals (fig. 1).
At no time did laboratory or clinical evidence of hypoglycemia de-
velop. Infusion of glucese was maintained at 12 mg - kg™ - min™ until
the removal of 95% of the pancreas, then the rate was reduced to 8
mg - kg™ min~! (fig. 1). Severe bleeding occurred from the splenic
vessels, and splenectomy was performed. The intraoperative blood loss
reached 700 ml, which was replaced with 400 ml of packed red cells
and 320 ml of fresh frozen plasma. In addition, 660 ml of lactated
Ringer's solution was infused during anesthesia. At the end of anesthe-
sia, neuromuscular blockade was nat antagonized, and the orotracheal
tube was replaced with a nasotracheal tube to facilitate postoperative
mechanical ventilation.

Postoperatively, the infant experienced transient hyperglycemic re-
bound (maximum biood glucose 489 mg/dL), which was treated with
an iv insulin infusion. Pathological examination of vesected spccnncns
showed diffuse nesidioblastosis (proliferation of islet cells arising from
the pancreatic ductular tissue).

Starvation test on 20th postoperative day revealed an almost normal
insulin response without hypoglycemia after 8 h.

DISCUSSION

The maintenance of adequate blood glucose levels
during the preoperative and operative period is of pri-
mary import’mce in the anesthetic management of hy-
perinsulinism in infants, as well as in adults. In '1clult
cases of 1nsulmom"1 limiting glucose infusion rate® to
1.7 mg+ kg™' - min™’, or even withholding glucose infu-
sion’ during surgery, has been advocated. However, in
our case, glucose infusion rate of 12 mg-kg™ - min™!
was necessary to maintain adequate blood glucose levels
during the operation, at least before the manipulation
of the pancreas. Because the immediate danger related
to hypoglycemia exceeds that related to hyperglycemia,
we think that glucose should be infused at the same
rate, at least initially, during anesthesia and surgery.
Infusion rate can be adjusted according to the intraop-
erative blood glucose responses.

A number of phar m'lcologlc agents, including cortl-
costeroids, diazoxide,!' glucqgon, growth hor mone,!°
somatostatin,® and diltiazem,'! have been used to pre-
vent hypoglycemia preoperatively in hyperinsulinism.
Diazoxide, a nondiuretic benzothiazide derivative with
potent vasodilator activity, has a direct inhibitory action
on release of pancreatic insulin. Burch and McLeskey®
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reported marked hypotensive episodes related to thio-
pental induction in two patients with hyperinsulinism
treated with oral diazoxide, and postulated drug inter-
actions at plasma protein binding sites. A bolus of thio-
pental could displace diazoxide from its protein binding
sites, thereby releasing pharmacologically active di-
azoxide to attach to arterial smooth muscle receptor
sites.® We have previously reported the safe use of ket-
amine for induction in a 1-y-and-8-month-old boy with
hyperinsulinism treated with oral diazoxide.'? In our
case, no hypotensive episode occurred after ketamine
induction of anesthesia. Thus, ketamine may be pre-
ferred to thiopental as an induction agent for pediatric
patients treated with diazoxide. Other side effects of di-
azoxide include congestive heart failure® due to water
retention, and extrapyramidal symptoms.® Preopera-
tive water retention and excessive iv water leading to
cardiac failure must be carefully watched for in infants
with hyperinsulinism treated with diazoxide and high-
dose glucose infusion. Although there are no reports of
worsening of extrapyramidal symptoms caused by di-
azoxide combined with of droperidol, it may be prudent
to avoid droperidol in this situation.

In summary, an anesthetic experience of subtotal
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pancreatectomy for infantile hyperinsulinism is re-
ported. Ketamine induction seemed to prevent the hy-
potensive episode reported to occur with thiopental in-
duction in patients treated with diazoxide. Frequent de-
terminations of blood glucose are essential, and, in our
infant case, a much higher intraoperative glucose infu-
sion rate was required than that reported in adult cases.

The authors are grateful to Dr. Takeki Hirano for his thoughtful
review.
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