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Pancreatic Islet Cell Tumor: Clinical Review of 12 Cases

Dae Kyum Kim, M.D., Sang Dal Lee, M.D,, Seok Jin Nam, M.D., Seong Ho Chei, M.D.
Jae Won Joh, M.D., Jung-Hyun Yang, M.D. and Yong Il Kim, M.D.

Department of Surgery, Samsung Seoul Medical Center,
College of Medicine, Sungkyunkwan University, Seoul, Korea

Background: Pancreatic islet cell tumors are very rare tumors that are classified into functioning,
secreting hormone with specific symptoms, and nonfunctioning tumors without distinct symptoms.
Because of their rarity, studies of them have been limitted.

Methods: We experienced 12 cases of pancreatic islet cell tumor at Samsung Seoul Medical Center
from October 1994 to May 1998 and reviewed charts retrospectively.

Results: The mean age was 43.3 years; 46.3 years for those with functioning tumors. The most
common symptom in nonfunctioning tumors was abdominal pain; other symptoms were abdominal mass,
diabetes mellitus, and jaundice. With the functioning tumors, loss of conciousness and hypoglycemic
sympathetic symptoms were present in all patients, and a seizure occurred in one case. The tumors were
localized with abdominal CT in 91.7% (11 of 12), abdominal US in 87.5% (7 of 8), and selective
angiography in 42.9% (3 of 7). The mean size was 1.7 cm in functioning tumors and 7.6 cm in non-
functioning tumors. In 5 of the 6 cases, where the tumor was located in the pancreatic head, a pan-
creaticoduodenectomy was petformed; enucleation was done in the other case. In the cases receiving
a pancreaticoduodenectomy, choledochojejunostomy leakage was the only postoperative complication one
case; there was a pancreatic pseudocyst in one case of enucleation. Of the functioning tumors, 3 (25%)
were insulinoma; the remaining 9 (75%) tumors were nonfunctioning tumors. There were 4 cases (33.3%)
of malignancies, and they were all nonfunctioning tumors. An immunohistochemical staining study
showed evidence of multi-hormonal production in 45.5% of the cases, and all tumors showed a positive
reaction to at least one hormonal marker. Two of the 3 insulinoma cases showed a positive reaction to insulin.
Somatostatin was positive in 81.8% of the tumors, glucagon in 45.5%, and insulin in 18.2%. Chromogranin
was positive in 71.4% of the tumors, synaptophysin in 60%, and neuron-specific enolase in 60%.
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Conclusion: There may be more cases of functioning tumors than have been reported and early
diagnosis and treatment will reduce the incidence of malignancy. Abdominal CT or US is comparatively
useful to localize the site of tumor and spiral CT angiography may be useful for the cases where nothing
is detected with routine CT. Immunohistochemical staining is non-specific in classification of each islet
tumor, but the positivity of any one of the hormonal markers may be useful in differentiating of pancreatic

islet cell tumors from non-ilset cell tumors,
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&+ %9kl GRFoma, ACTHoma, PTH-likeoma, neuro-
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2} AH(marker)¢] neuron-specific enolase, chromogranin,
synaptophysin, insulin, glucagon, somatostatin, pancre-
atic polypeptide7} A]#8=¢it}.

A% wo o 7] (Autoimmunostainer; DAKO, Den-
mark)E o] 83t Avidin-Biotin-Peroxidase Complex(ABC
method) 4”& AHgste] mof =7 3} g AY
slen A8d @A 24 o83 ek
Anti-neuron spegcific enolase (Zymed, USA) 1 : 80
Anti-chromogranin (DAKO, Denmark) 1 : 300
Anti-synaptophysin (DAKO, Denmark) 1 : 25
Anti-insulin (DAKO, Denmark) 1 : 100
Anti-glucagon (DAKO, Denmark) 1 : 300
Anti-somatostatin (DAKO, Denmark) 1 : 30
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Anti-pancreatic polypeptide (DAKO, Denmark) 1 : 800

| 1}
1) oy 9 49

el A% T2 30t 59(41.7%), 40t} 3%H(Q25%),
50t) 49 (33.3%) o8 HF 433M9ed o] F A
o] 7(58.3%), FAlo| 598 (41.7%)0) Q] th(Table 1). 7}
4 EAESF 3¢ EF YedF(nsulinoma)o] K
o] 404 29(16.7%), S0t} 18(8.3%)o.8 HF 463
Al o3Ae) 19, FAle] 29 elirt.

284 A &%

g4 £4F F42 YT 349 P AEA
Z7(Whipple’s triad)}g BEH3E A€ Folch
olF 1dle] A% A wA ZA7E FuEgleh v
AR F%e BT 8% 4, 5% 39, 9x 3
zb 26, ol lddien g FHME 1dE A
A SRl Xt Fegdg b Fgoldet

2 gtoll o 4 glo] A AR g} &
§ A3 9 FACNez 3] YA Fe)
4djgict.

Table 1. Sex and age distribution

Male Female Total (%)
30~39 1 4 5 41.7%)
40~49 2 1 3 (25.0%)
50~5? 2 2 4 (33.3%)
Total 5 7 12 (100%)

Table 2. Preoperative localization methods

Localization methods Number (%)
Abdominal US 7/8 (87.5%)
Abdominal CT 11/12(91.7%)
Angjography 3/7 (42.9%)
Portal vein sampling 3/3 (100%)
CT* with angiography 1/1 (100%)

*Spiral CT

3) &8 M (localization) W Feko| PIA]

FEA gdlol el A R 2GuiE 74
(®7.5%)014 12171 AR e RE SxofA &
5 A 2589E ARdAsd 16d91.7%)¢0
Al A7 A=Yt A5 FEE 39 BFA
39 9 A 2z FHoz AYs sheetd
ok 7ello] dsiA ER zAdEE APed o
Z 34dl429%)NA FkE AAY T A3 BE
AFE DFFAER A7 BUbEEd t€de
A 8% =dES ol & A4 Y FHFE
clxH o £ (spiral CT with angiography)& 3 7} 7}
S8 thTable 2). %2 AXNZE AFHE 64
(50.0%), AF 341(25%), vl 34)(25%)°13L 715
4 Foel AF T2, AL, v 27 104010
(Table 3).

4) Y9 37|

ZFoko] 37|EF 2 cm v|vto] 2%H(16.7%), 2~3
cme] 6 (50.0%)01%i 4%(33.3%)2 10 cm oo

Table 3. Location of tumors

Location F NF Total (%)
Head 1 5 6 (50.0%)
Body 1 2 3 (25.0%)
Tail 1 2 3 (25.0%)
Total (%) 3250 9 @750 12 (100%)

F; Functioning islet cell tumor

NF; Nonfunctioning islet cell tumor

Table 4. Size of tumors

Size F NF Total (%)
< 19 cm 2 - 2 (16.7%)
2. 0~30 cm 1 6 7 (58.3%)
10 ecm < - 3 3 (25.0%)
Total (%) 32500 9 (75.00 12 (100%)

F; Functioning islet cell tumor
NF; Nonfunctioning islet cell tumor
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2 HF 62 cmelirt. olF 7164 F49 =i
FE 22 cm o)FE HF 1.7 eme| 2 vII|FA F
o} 4 7.6 cmo]glth(Table 4).
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A FHoll Fgo] AXNG 60l T FF 2717}
T 248} el QAR 3ol A E #H-4
o|AZAAEAY H-AolAR ZBAE 19 X
< ARz yeA 1dig e T AAE

77 EEE Segmental resection

6 Distal pancreactectomy
1 Enucleation

54 I Panreaticoduodenectomy

4

(enucleation) g AJ3Puigtc}, ajr A He)] 9)xi%k 3
o] A% 1de AP FHFE AAF 434 £
Feg AR 24 AN A w P AA
&€ Asiglon ARl HxE 4ol HH=
BE AA 0|3 AAEE APdsiehFg. 1)

6 ~& & Ys

AN BAEE APLL 1oolA FE-F
A Y 9 FFel A FE AAEE AW
€ 82 16lelA A7 M FFel dslev 47
REH aflo RIS AEAF 34| F 1ol
A e ¥ n¥2el iy FA4FQY steroid
FEF AU 3¢ RFNA E F YD
3 AYd F¥7t ARG € F 199 Ay
2744 JZRNA Ao 1dede T4

N Q Agel gigie
2 -
3 7 EYC R U AY THES
0 , e L BN : 7154 EAEFL 3652 2T UedFn-
Head Body Tail sulinoma)o]glom H|715A EMEFL 94(75%)%
Fig. 1. Operation methods. ok A EMEFE 49(333%)2 vI7IEAH FUF
Table 5. Patients and Immunohistochemical staining
Sex/Age Diagnosis  Location  Size (cm) NSE CG SYN INS GLU SOM PP
1. F/30* NF head 2*%2 + - - +
2. Fj34* NF body 3*3 + +
3. F36 NF tail 22*%2 - - - + + -
4. F/38* NF head 12.5%6.5 + - + - -
5. M/39 NF body 13*13 + - - + -
6. F/40 NF head 2.7*2.5 + - + + +
7. Ff54 NF head 2.7%2 - + - + -+
8. M/54* NF head 10.5*8 - - + +
9. M/56 NF tail 20*15 + + - - + -
10. M/42 insulinoma body 2.2*%1.9 + - -
11. M/43 insulinoma tail 1.5*1.5 + - + -
12, F/54 insulinoma head 1.5*1.5 - - + -
Positivity(%) 6/8 3/5 2/11 5/11 9/11 1/8

(75) ©60) (182) (455 (81.8) (12.5)

NSE; neuron-specific enolase, CG; chromogranin, SYN; synaptophysin, INS; insulin, GLC; glucagon, SOM; somatostatin,

PP; pancreatic polypeptide
NF; Nonfunctioning islet cell tumor
*Malignant islet cell tumor
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Somatostatin-® 11% Z 93 (81.8%), glucagon 59
(45.5%), insulin® 2% (18.2%)0llA] kA ojgl.ewnf pan-
creatic polypeptide= 8% F 19H(12.5%)o4] ¥4 o]
ek, chromogranind 8% % 67(75%)°l4 F4geld
21 synaptophysini} neuron-specific enolasex 27t 5
W F 3%(60%)°] 344 o]|ck(Table 5).
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