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Insulinoma of the Pancreas

Young-Kyung Yoo, M.D., ll-Young Park, M.D., Hyung-Min
Chin, M.D., Kee-Whan Kim, M.D., Keun-Ho Lee, M.D,,
Seong Lee, M.D., Jun-Gi Kim, M.D., Dong-Goo Kim, M.D.,
Eung-Kook Kim, M.D. and Chung-Soo Chun, M.D.

Purpose: Insulinomas are a rare disease, which can be
cured by surgical management if diagnosed early. However,
diagnosis and localization are difficult, due to their small size
and varied clinical manifestations. We analyzed the clinico-
pathological features, diagnosis and surgical management of
insulinomas.

Methods: We retrospectively analyzed 12 insulinoma
patients who had undergone pancreatic surgery, between
1988 and 2001, at the Department of Surgery, College of
Medicine, The Catholic University of Korea.

Results: The male to female ratio of the insulinoma patients
was 1 : 1 with a mean age of 37.9 years, ranging from 20
to 65. The clinical manifestations were loss of con-
sciousness, weakness, confusion and dizziness, and all the
patients had findings compatible with Whipple's triad. The
median duration of symptoms before surgery was 16.8
months, ranging from 1 to 48 months. Hyperinsulinemic
hypoglycemia was confirmed, during prolonged fasting, when
the concomitant fasting blood sugar level was 42.4mg/dl and
insulin level was 25.2uU/ml (8.1 ~61.8uU/ml). The insuli-
noma can be localized in 11 patients (91.7%) preoperatively.
For the preoperative localization, a transhepatic portal vein
sample (THPVS), selective angiography and a CT scan were
good diagnostic methods. Intraoperative ultrasonography was
the most useful localization tool during the operation. For
treating the insulinoma, an enucleation, a distal pancreat-
ectomy, and a pylorus preserving pancreaticoduodenectomy
were performed in 5, 6 and 1 patients, respectively. An
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enucleation case was diagnosed as nesidioblastosis after
surgery, thus needing a near total pancreatectomy. One
patient with a multiple endocrine neoplasia (MEN), subtype
I, needed a thyroidectomy and an adrenalectomy. All cases
were single, benign tumors within the pancreas. The
symptoms of hypoglycemia and the laboratory values were
normal in all patients after surgery.

Conclusion: We experienced 12 insulinoma patients, where
preoperative suspicions, proper utilization of diagnostic tools,
and prudent intraoperative diagnostic procedures enhanced
the diagnostic accuracy of the insulinoma, and led to better
treatment strategies. (J Korean Surg Soc 2003;64:498-504)
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Table 2. Preoperative biochemical study
1) o1 9l Mu-T
) 28 c= Case FBS*  Serum insulin C-peptide Insulin/glucose
g2k 200 279, 300l 57, 40uh 473, 60 1ol 2] A (mefd) — @U/mD) — (ng/mh)  (ratio)
sto] FHAH 379410190, F e 7 6Bz AH Hl 1 47 443 6.2 0.94
= Aole flATH(Table 1). 2 72 53.9 0.63 075
) YAEA Y B4 BR |2 T o e "
AEAEY JPFPozE WA A¥Go qF 5 46 166 12 036
AZA Z47t FhelZobn Rulol] @ FHo= e F 6 I 173 >8 035
itk AAA SHoR: 94 £4o] 7o, BA Aol 4 T Y 7 > o
8 20 8.1 1.9 0.41
o, A 1], ol AR £ A, A Fek oy ’s 0 e
& Fo e FEzke] soll, wake] 19 Y9l 1 9| F 10 37 183 38 049
5. 94, $9350 4 Sol 1014 skeh 5154 20
11 38 9.6 2.77 0.25
12 58 17.7 431 0.31
Table 1. Clinical features Mean 42.4 252 3.48 0.608
Case Age/sex Clinical features Duration “FBS = fasting blood sugar.
(month)
1 65/F  Weakness, loss of consciousness 2
2 20/F  Loss of consciousness 24 Table 3. Localization study and sensitivity
3 38/M  Weakness, | f i 6 .. .
/ e ?SS 08 0 .COI]SCIOUSI.ICSS Study Correct localization Sensitivity (%)
4 44/M  Confusion, convulsion, sweating 48
5 43/M Loss of consciousness 30 Ultrasonography 411 36.4
6 31/M Loss of consciousness, confusion 1 CT scan 8/12 66.7
7  30/M Confusion, dizziness 36 Angiography 6/7 85.7
8 38/F Loss of consciousness, weakness 4 THPVS* 78 87.5
9 31/F  Left abdominal mass, back pain, confusion 1 Eus’ 0/2 0
10  47/F  Dizziness, headache 24 ous? 4/4 100
11 20/M  Loss of consciousness, dizziness 12
12 48/F  Diplopia, dizziness 13 *THPVS = tranashepatic portal vein sampling; "EUS = endoscopic

ultrasonography; *1oUS = intraoperative ultrasonography.
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Fig. 1. The examples of transhepatic portal venous sampling for
localization of insulinoma. Insulinomas show sudden step-
up of isulin concentrations in the tributaries of portal vein.

Table 4. Surgical treatment and pathology

Case  Op. title Size Pathology

1 Distal pancreatectomy 2x1.5 cm Benign

2 Enucleation 2.5%1.5 cm  Benign

3 Enucleation 2x2 cm  Benign

4 Distal pancreatectomy 2x2 cm  Benign

5 Enucleation 0.7 cm Benign
Neartotal pancreatectomy Nesidioblastosis

6 PPPD* 1x1 cm Benign

7 Distal pancreatectomy 1x1 cm  Benign

8 Distal pancreatectomy, 2.5%2.5 cm Benign
thyroid lobectomy, MEN type 1
adrenalectomy, Lt.

9 Distal pancreatectomy 7%6 cm  Benign, cystic change

10 Distal pancreatectomy 2x2 cm  Benign

11 Enucleation 1.5%x1 cm  Benign

12 Enucleation 1.3x1.1 cm  Benign

*PPPD = pylrorus preserving pancreatico-duodenectomy.
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Fig. 2. Operative finding. The arrow indicates insulinoma of the
pancreas body.



Table 5. Postoperative courses

FBS Insulin

Case (mg/dl)  (2U/ml) Post op. course
1 135 - Good response
2 136 49 Good response
3 158 - Good response, pancreatic fistula
4 92 1.4 Good response
5 48 9.7 Hypoglycemia, nesidioblastosis
6 92 5.7 Good response
7 140 - Good response
8 96 6.2 Good response, MEN type 1
9 116 - DM* (hypoglycemic agent)

10 113 16.5 Good response

11 120 - Good response

12 87 23 Good response

*DM = diabetes mellitus.
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