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Abstract

We report a rare case of pancreatic islet cell tumor (insulinoma) presenting with hypoinsulinemic
hypoglycemia in an elderly man by laboratory diagnosis. Insulinoma is characterized by spontaneous
fasting hypoglycemia and its diagnosis relies on inappropriately increased insulin levels during episode
of hypoglycemia and/or high insulin/glucose ratio. This report highlighted that the diagnosis of insuli-
noma or islet cell tumor cannot be excluded by hypoinsulinemic hypoglycemia absolutely. Further an-
alytic measurements for cross-reacting insulin or determination of proinsulin or insulin-like growth fac-
tor levels should be considered when highly suspected insulinoma or documented pancreatic nodule
was found in patients with hypoglycemic episode. ( J Intern Med Taiwan 2008; 19: 432-436 )
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Introduction
Islet cell tumor or insulinoma is characterized

by spontaneous fasting hypoglycemia. Its diagnosis

relies on inappropriately increased insulin levels

(> 6 IU/ml) during episodes of hypoglycemia (fast-

ing plasma glucose < 45 mg/dl), and/or high in-

sulin/glucose ratio (IGR > 0.3) during episode of hy-
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poglycemia or supervised 72-h fasting test1.

Occasionally, islet cell tumor may be presented with

episodes of hypoglycemia without hyperinsulinemia

and is difficult to be diagnosed especially in elderly.

Here we reported this kind of unusual cases.

Case Report
A 71-year-old Chinese man presented to our clin-

ic because of several episodes of symptomatic hypo-

glycemia without definite diagnosis in recent years.

There were no systemic disorders such as hyperten-

sion, diabetes mellitus, or malignancy, except for his-

tory of hyperuricemia and smoking. On physical ex-

amination, his body weight was 64 kg and height was

168 cm. His fasting plasma glucose was normal (86

mg/dl). The normal liver and renal function tests were

disclosed. Hormones analyses by Immulite machine

did not reveal adrenal insufficiency (8AM ACTH:

Fig.1. Abdominal CT scan. It showed a hypervascular
nodule about 1 cm over pancreatic tail during ar-
terial phase (arrow head).

Fig.2. Islet cell tumor. An islet cell tumor composed of hyperchromatic neoplastic cells, arranged in festoons and organoid
nests pattern (H & E stain original, X40, X400). The immunostains are positive for chromogranin, synaptophysin
and insulin (immunohistochemical stain method--specified for insulin).



21.6 pg/ml, Cortisol: 15.5 g/dl) or hypothyroidism

(TSH: 2.81 mIU/l, Free T4: 1.03 ng/ml). Prolonged

supervised fasting test was performed and symp-

tomatic hypoglycemia occurred after fasting for 10

hours. The simultaneous blood analyses during

episodic hypoglycemia showed hypoinsulinemic hy-

poglycemia as plasma glucose of 38 mg/dl, serum in-

sulin level of 1.0 IU/ml (fasting normal range: 0.0-

15.6 IU/ml by two-site immunoenzymometric as-

say), and serum C-peptide level of 1.6 ng/ml.

Abdominal computed tomography was per-

formed and it showed a hypervascular nodule of about

1 cm over pancreatic tail during arterial phase (Fig.

1). Because of highly suspected insulinoma, distal

pancreatectomy was performed. On operation, the cut

surface was smooth with a gray white firm mass.

Histologically, it was composed of hyperchromatic

neoplastic cells arranged in festoons and organoid

nests pattern. The immunostains are positive for chro-

mogranin, synaptophysin and insulin (Fig. 2). The fi-

nal diagnosis was insulin-secreting islet cell tumor.

He has been free of symptomatic hypoglycemia

after surgery.

Discussion
It has been known that insulinoma or islet cell

tumor is characterized by spontaneous fasting hypo-

glycemia and its diagnosis is confirmed by inappro-

priately high serum insulin levels (> 6 IU/ml) dur-

ing hypoglycemia (fasting plasma glucose < 45

mg/dl), and/or high insulin/glucose ratio (IGR >

0.30). Biochemical tests are still the mainstay of di-

agnosis and are based on demonstrating Whipple's

triad: 1) hypoglycemic attacks while in the fasting 

state, 2) blood glucose levels are less than 45 mg/dl

during the attacks, and 3) glucose administration re-

lieves the symptoms 2. But few cases have been re-

ported that did not fulfill the criteria of hyperinsu-

linemic hypoglycemia typical for insulinoma.

Wiesli et al3. reported that all 11 patients with in-

sulinoma have insulin concentrations more than 

6 IU/ml during hypoglycemia as measured by 

radioimmunoassay (RIAs). However, their insulin

concentrations were significantly lower when 

measured by ELISA (enzyme-linked immunosorbent

assay) and four patients (4/11) with insulinoma had

insulin concentrations less than 6 IU/ ml during 

hypoglycemia.

Because insulinoma may secret other hormones

or products in addition to insulin, we must notice their

possible pathological effects. Plasma proinsulin and C-

peptide levels are known to be elevated in patients with

insulinomas, and the proinsulin content in secretory

islet-cell tumors is higher than in normal pancreatic tis-

sues. Proinsulin has a hypoglycemic effect, and tumors

that secrete predominantly proinsulin have been well

documented to cause hypoglycemia. Kao et al 4. re-

ported that at the end of a prolonged fast, 85% of the

insulinoma patients had proinsulin levels greater than

the upper limit of normal reference range, compared

with 50% for insulin and 20% for C-peptide. In the re-

port by Hirshberg et al., they showed that the proin-

sulin level has a diagnostic sensitivity for insulinoma

of 90% at the start of a fast and 82% at the end of a fast
5. Thus, it seemed that insulin and proinsulin may play

important roles in the pathogenesis of insulinoma as

evidenced by hyperinsulinemic hypoglycemia.

Different specific insulin assays have been eval-

uated in patients with insulinoma. Shimizu et al6. re-

ported that insulin concentrations by highly specific

assays were markedly 14-93% lower than the values

obtained by tranditional RIA assays. This may be ex-

plained by the 14% cross-reactivity of the trandition-

al RIA with proinsulin, and the tranditional RIA is

more sensitive compared with specific ELISA in the

evaluation of patients with fasting hypoglycemia due

to insulinoma with predominate proinsulin secretion7.

When applying traditional criteria to this case

using the newer, highly specific insulin assay, our pa-

tient had severe fasting hypoglycemia but insulin le

vel was appropriately suppressed at or below the pub-

lished reference range, with plasma glucose as low as
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38 mg/dl and insulin as 1.0 IU/ml. However, the

C-peptide level was borderline or somewhat elevat-

ed at 1.6 ng/ml, compared with Service's upper limit

in normal during a prolonged fast of 0.6 ng/ ml, con-

sistent with the finding of endogenous hyperinsulin-

ism1. Recently, Vezzosi et al.8 studied the respective

value of insulin, C-peptide and proinsulin levels in

33 patients with endogenous hyperinsulinism and in

67 controls to determine the best parameters and

thresholds to make or to rule out the diagnosis of en-

dogenous hyperinsulinism. The conclusions showed

that proinsulin levels above 5 pmol/l with blood glu-

cose levels below 45 mg/dl (2.5 mmol/l) during a 72-

hour fast test represent the best criterion for the di-

agnosis of endogenous hyperinsulinism, reaching

100% diagnostic specificity and sensitivity.

Concomitant C-peptide levels above 0.53 ng/ml (0.2

nmol/l) also make the diagnosis of all the insulinoma

patients, while insulin levels have much less diag-

nostic accuracy. In our case, consistent with this

study findings, C-peptide was above 0.53 ng/ml (1.6

ng/ml) without hyperinsulinemia when blood glucose

levels below 45 mg/dl (38 mg/dl). The limitation in

our case is that proinsulin and serum -hydroxybu-

tyrate concentrations are not available. The -hy-

droxybutyrate should be undetectable in situation of

hyperinsulinemic hypoglycemia and it is another lab-

oratory data assisted in diagnosis of suspected in-

sulinoma. Another limitation is that we did not per-

form splenic vein sampling with intravenous calcium

infusion method. It may further directly confirm re-

al hypoinsulinemia. The highly pulsatile insulin se-

cretion pattern may possibly underdetect the insulin

concentrations. Therefore, a true hypoinsulinemic

hypoglycemia is probably an erroneous term.

The diagnosis of insulinoma or islet cell tumor

can't be excluded by hypoinsulinemic hypoglycemia

solely by highly specific insulin assays, such as

ELISA (reporting a cross-reactivity of only less than

0.2% with proinsulin). Other analytic methods for

cross-reacting insulin by conventional nonspecific

insulin radioimmunoassays (RIA), as polyclonal an-

tibodies that can cross react with proinsulin may be

indicated when insulinoma is highly suspected or

pancreatic nodule is found by tomography in situa-

tion of fasting hypoglycemia. However, it should be

considered in a few rare conditions, such as coexist-

ing insulin-like growth factor or insulin antibodies.

In conclusion, insulin concentrations may be

lower in patients with insulinoma when measured by

highly specific immunoassays than by RIA, that ex-

hibiting considerable cross-reactivity with proin-

sulin. Thus, hyperinsulinemia must be considered if

insulin concentrations are not diagnostic for insuli-

noma during hypoglycemia measured by highly spe-

cific assays, such as ELISA. Using more cross-reac-

tivity for proinsulin nonspecific insulin assay (RIA)

or assays specific for proinsulin may be helpful in the

setting of fasting hypoglycemia, because of no single

criterion for hyperinsulinemia is 100% sensitivity and

100% specific in the diagnostic evaluation of insuli-

noma patients at present.
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