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Abstract

AlIM: To more clearly define the clinical and pathological
characteristics and appropriate diagnosis and treatment
of nonfunctioning (NFICTSs) islet cell tumors, and to review
our institutional experience over the last 30 years.

METHODS: The records of 43 patients confirmed to have
nonfunctioning islet cell tumors of pancreas were
retrospectively reviewed. Survival was estimated by the
Kaplan-Meier methods and potential risk factors for survival
were compared with the log-rank tests.

RESULTS: The mean age was 31.63 years (range, 8 to
67 years). There were 7 men and 36 women. Twenty-
eight patients had a confirmed diagnosis of nonfunctioning
islet cell carcinoma (NFICC) and benign islet cell tumors
were found in 15 patients. The most common symptoms
in patients with NFICTs were abdominal pain (55.8%),
nausea and/or vomiting (32.6%), fatigue (25.6%) and
abdominal mass (23.3%). Preoperative ultrasonic and
computed tomography localized the tumors in all patients.
Forty-three NFICTs were distributed throughout the
pancreas, with 21 located to the right of the superior
mesenteric vessels, 10 in the body of the pancreas, 6 in
the tail of the pancreas, and multiple tumors were found
in one patient. Thirty-nine of 43 patients (91%) underwent
surgical resection. Surgical treatment was curative in 30
patients (70%) and palliative in 9(21%). The resectability
and curative resection rate in patients with NFICC of
pancreas were 89% and 61%, respectively. The overall
cumulative 5- and 10-year survival rates for patients with
NFICC were 58.05% and 29.03%, respectively. Radical
operation and diameter of cancer small than 10 cm were
positive prognostic factors in females younger than 30
years old. Multivariate Cox regression analysis indicated
that radical operation was the only independent prognostic
factor, P=0.007.

CONCLUSION: Nonfunctioning islet cell tumors of pancreas
are found mainly in young women. The long-term results
for patients undergone surgery, especially curative resection
are good.
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INTRODUCTION

Tumors arising from the pancreatic islet cell are rare and
represent a heterogeneous group of benign or malignant
lesions. Most tumors present with well characterized
syndromes, whereas others appear to be nonfunctioning.
Functioning tumors, such as gastrinomas, insulinomas, and
vasoactive intestinal peptide-secreting tumour (VIPomas), are
characterized by extensive production of single polypeptide
hormones which lead to specific clinical syndromes.
Nonfunctioning tumors, which account for 15% and 52% of
tumors, are not associated with clinical syndromes, asthey do
not produce an excess of any active polypeptide hormoneg*?,
These Lesionstend to occur later and have a different clinical
course from their functioning counterparts.

The purpose of this study was to analyze the clinical
presentations, diagnosis, management, and prognosis of alarge
group of patientswith nonfunctioning idet cell tumors(NFICTS)
of pancreas managed at asingle cancer center to determinethe
natural history and optimum management of such lesions.

MATERIALS AND METHODS

Patients

A total of 43 patients with NFICTs were treated between
1972-2002. The diagnosis of idet cell tumors of pancreaswas
established by histopathologic examination. Tumors were
considered nonfunctional if no clinical symptoms of excess
hormone were present.

The disease was considered regional if no evidence of
metastases in the liver or elsewhere was found either during
surgery or by imaging techniques. Metastases in the liver or
elsewhere were considered distant.

Methods

Clinica recordswerereviewed with regard to patient demographics,
clinical features, diagnostic procedures, pathologic findings,
operative details, medicd treatment, and long-term survival. All
patientswerefollowed up by returnvists lettersfrom thefollow-up
department, correspondence with primary surgeons, or telephone
contact within the last months from the conclusion of this study.
Survivd rate was estimated by the Kaplan-Meier methods, and
potential risk factorsfor surviva were compared with the log-rank
tests and Cox methods. Ninety-five percent confidence intervals
were cal cul ated for specific etimates of survival.

RESULTS

Clinical characteristics

Therewere 36 fema esand 7 maeswith amean age of 31.63years
and arange of 8 to 67 yearsand the detailsare shown in Figure 1.
At the time of diagnosis, the median age of male and female
patientswas 33.57 and 31.25 years, respectively (P>0.05). The
clinical presentationsareillustrated in Table 1. The predominant
presentations were abdominal pain, nausea and/or vomiting,
fatigue and abdominal pain. None of the patients displayed the
clinical features of an endocrine disorder. The duration from
the onset of symptoms to diagnosis for all patients ranged
from 3 d to 10 years (median 6 mo). Only three patients were
asymptomatic, with the tumor found incidentally.
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Figure 1 Age distribution in 43 NFICTSs patients.

Abdominal ultrasonography (US) and spiral CT were the
most commonly employed to detect the primary tumor in all but
the patient with emergency operation. Correct prediction of an
idet cell tumorsbased on CT and US resultswas achieved only
in 6(20%) patients. The common diagnosis of CT was
carcinoma of pancreas (in 20 patients). Endoscopic retrograde
cholangiopancreaticography(ERCP) was performed in 6 patients
to determine the cause of obstructive jaundice. Magnetic
resonance imaging (MRI) and endoscopic ultrasonography
(EUS) localized the tumor and the local extension correctly in
5 and 4 patients, respectively.

Table 1 Clinical presentations

Symptoms Patients(n=43) (%)
Abdominal pain 24 55.8
Nausea and/or vomiting 14 32.6
Fatigue 11 25.6
Abdominal mass 10 23.3
Back pain 9 21.0
Jaundice 8 18.6
Weight loss 5 11.6
No symptoms 3 7.0
Acut abdomen 1 2.3

Pathological findings

Confirmation of malignancy wasmainly based onthedemonstration
of local invasion, microscopic vascular or perineural invasion,
lymph node metastases, hepatic metastasis or distant metastases.
Twenty-eight patients were histopathologically diagnosed as
nonfunctioning idet cell carcinoma (NFICC) of pancress.

The size of idet malignant and benign tumors ranged from
25cmto 15ecm(mean 10cm) andfrom4.cmto 30cm(mean9.9 cm),
respectively (P>0.05). Metastases were presented in 6
patients at the time of operation. There were 21 tumors
located in the head of the pancreas, 10 in tail, 6 in the body,
5in body and tail (Table 2). Multiple tumors were presented
only in one patient.

Table 4 Primary operative procedures

Table 2 Location of the tumors

Location Malignant (n=28) Benign (n=15)
Head 13 8
Tail 8 2
Body 2 4
Body+Tail 4 1
Multiple 1 0

Operative detail and outcome

We performed 30(70%) potentially curative resections, 9(21%)
palliative resections, and 4(9.3%) bypass procedures, resulting
in aresection rate of 91%. Of the 28 patients with islet cell
carcinomaof pancress, potentially curative resection, palliative
resection, palliative bypass and biopsy were performed in
17(61%), 8(28.6%), 3(10.7%) and 1(3.6%0), respectivey (Table3).
The potentially curative resection was performed in 87% of
patients with benign idet cell tumors compared to only 61% of
thosewith NICC (P<0.05). Table 4 showsthetype of operative
procedures for patients with benign and malignant islet cell
tumors. There was no 30-day mortdlity.

Table 3 Nature operative procedures

Nature Malignant (n=28) (%) Benign (n=15) (%)
Curative resection 17 61.0 13 87.0
Palliative resection 8 28.6 1 6.7
Palliative bypass 2 5.1 1 6.7
Biopsy only 1 3.6 0 0

Other treatment modalities
A total of 13 cases of NFICC received adjuvant therapy after
curative operation, of them 9 patients with NFICC underwent
chemotherapy (5 of them with the regimen of FAM and 4 others
with 5-FU only) after a curative operation. One of them
developed liver metastasis one year later, the another patient died
23 mo postoperatively. Theremaining 7 patients were alive with
no evidence of disease for amedian 45.5 mo (range 15-96 mo).
Another 4 patients with malignant tumors underwent radiation
plus chemotherapy (three with FAM, and one with 5-FU). All
these 4 patientswere divewith no evidence of diseasefor 55.6 mo
in average (range 14-124 mo).

Among the patientswith NFI CC who underwent palliative
resection, 4(50%) were given chemotherapy with 5-FU and CF,
one devel oped multiple liver metastasis 13 mo later.

Survival

The cumulative 5- and 10-year survival ratesfor al patients
with NFICC were 58.05% and 29.03%, respectively (Figure 2).
Table 5 demonstratesthe survival in detail. The median survival
of female patientswas 120 mo, which was better thanthe survival
for male patients (45 mo, P=0.312, Figure 3). Patients who were

Procedure Malignant (n=28) (%) Benign (n=15) (%)
Pancreatoduodenectomy 8 28.5 2 13.3
Pylorus-preserving pancreatoduodenectomy 0 0 1 6.7
Distal pancreatectomy + splenectomy 7 25.0 5 33.3
Subtotal pancreatectomy + splenectomy 4 14.3 2 13.3
Distal pancreatectomy 2 7.1 0 0
Enucleation 1 3.6 4 26.7
Double bypass 1 3.6 0 0
Biliary bypass 3 10.7 1 6.7
Gastric bypass 1 3.6 0 0
Biopsy only 1 3.6 0 0
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younger than 30 years had a better long-term survival than those
elder than 30 years, but the difference was not datistical significant
(Figure 4, P=0.758). Figure 5 compares survival curvesfor the
curative operations and noncurative groups. Survivals at 5- and
10-yearswere significant better for patients who underwent PD
and STRP than those who underwent palliative operation,
P=0.007. Asdemongtrated in Figure 6, survivals were better for
patients with smaller tumors than those with larger ones, but the
difference was not satigticaly sgnificant, P=0.1169.
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Figure 2 Actual survival for all patients with NFICC (n=28).
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Figure 3 Survival comparison between male (n=5) and female
(n=23) patients with NFICC (P=0.312).

=30/>30
=2
_*2-censored
°1
- - - - - *1-censored
50 100 150 200 250

Mo

Cum survival
CO0O0O0O000000OR
OFRLNWPAIIONO OO

o

Figure 4 Survival comparison between younger (<30 years,
n=14) and elder (>30 years, n=14) patients with NFICC P=0.7582).
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Figure 5 Survival comparison between patients who under-
went different operations (PD, n=7; Subtotal resection of
pancreas, n=14, palliative operation, n=7, P=0.0005).
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Figure 6 Survival comparison between patients with cancer of
different diameters (D=<10 cm, n=18; D>10 cm, n=10, P=0.1169).

Table 5 Survival of patients with NFICC

Patients n 5-yr 10-yr Median
survival (%) survival (%) survival (mo)

ALL cases 28 58.05 29.03 60+4.35
Male 5 40.00 20.00 45%21.92
Female 23 63.49 31.75 120+44.05
<30 yr 14 54.17 36.11 120+64.02
>30 yr 14 57.69 0 101
D!<10 cm 18 67.57 49.05 101
D*>10 cm 10 36.00 0 60£21.75
PD? 7 71.43 35.71 101+56.73
STRP® 14 72.00 36.00 120+44.94
PO* 7 0 0 24%3.19

!Diameter of the cancer, Pancreatoduodenectomy, *Subtotal
resection of pancreas, “palliative operation.

Table 6 Multivariate Cox regression analysis

Factors Standard Error  Degree of freedom P value
Sex 2.190 1 0.679
Age 1.292 1 0.821
Location 35.889 1 0.917
Operation 1.528 1 0.007
Tumor Size 117.237 1 0.903
Radial/palliative 117.261 1 0.884

DISCUSSION

NFICTs are developmentally and histologically identical to
functioning tumors but differ in their clinical course and
outcome. In this group, the mean age at diagnosis (31.63 years)
was 20 years younger than those reported by other
researcherd®®, but it was similar to some domestic reportg®s.
Themean age of thefema eswas 31.25 years, alittlebit younger
than that of males (33.57 years). It was considered that more
male than female patients suffered from idlet cell tumors. The
ratio of males femaleswas 1.29:11%'2. |n contrast to other reports,
we found there were more females than maleswith this disease
(F:M=36:7). It was similar to domestic reports!®®. The reason
is unknown. The difference races may be responsible for this
phenomenon.

The clinical presentations of NFICTs were mainly due to
mass effects. When tumorswere smaller than 5 cmin diameter,
most patients were asymptomaticl'®. The symptoms or signs
at the time of diagnosis were abdominal pain, weight loss,
nausea/vomiting, jaundice and abdominal masg>"9,

Abdominal US and contrast-enhanced spiral CT were used.
In this series, abdominal US and CT were used to detect the
primary tumor in all but the patientswith emergency operation.
Correct prediction of aNFICT based on CT and US resultswas
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achieved only in 6(20%) patients. It isbelieved that the following
features appear to be characteristic for NFICTs: awell defined
pancreatic mass with aunusually large size, moderate to strong
mass hyperdensein thearterial contrastographic phase of either
the primary or the hepatic metastases, and no infiltration of
vessels of the celiac axis or the proximal superior mesenteric
artery*13, A recent report showed that in patients with NFICT,
a hypoechoic masswith an irregular central echogenic areaon
EUS or complete obstruction of the main pancreatic duct on
ERCP suggested amalignancy™.

EUS and laparoscopy could provide accurate preoperative
and intraoperativel ocatization to enhance |aparoscopic or open
operation'®, Magnetic resonance imaging, angiography,
transabdominal sonography and portal venous sampling could
yield an additional accuracy for the diagnosis.

NFICTs of pancreas were believed to be malignant in the
presence of distant metastases, or histologic evidence of
vascular, lymphatic, or perineural invasion®'%. However,
because all NFICTs had a similar histologic appearance, the
absence of lymphovascular or perineural invasion could not
exclude the potential for malignant behavior. Patients who had
locally advanced nonmetastatic diseases at diagnosis
subsequently died of complications of the primary tumort*Y, It
was believed that neither vascular or perineural invasion nor
electron microscopy snd any other histologic criteria could
accurately predict whether tumor behavior was benign or
malignant!®. Most previous reports have suggested that
NFICTs are biologically very aggressive, with a malignancy
rate ranging from 82% to 100%!**4. However, our findings do
not support these previous observations, as we found that the
evidence of malignancy based upon evidence of local invasion
or presence of metastases could accurately predict the clinical
outcome. We believethat thediagnosisof malignancy in NFICTs
should be mainly based upon gross findings of local tumor
invasion or the presence of metastases. Some reports showed
that patients with benign idet tumors were alive at the follow-
up time point!*®. The 5 year survival rate of patientswith benign
tumorsin our group was 100%.

Despite of advances in the multidisciplinary management
of NFICC of pancreasin recent decades, surgery playsstill an
important role in providing potentially curative resections,
relieving symptoms, and improving long-term survival. The
resectable rate of this disease was 24% to 100%!*4'" and
curative resection was performed only in 61% patients®. In
current series, theresectablerate was 91%, the curative resection
rate for the patients was 61%, which was comparableto that in
literature reports. Radical operation could yield abest survival
for patientswith NFICC, palliative debulking could reduce the
mass of tumor, enhance other treatment modalities, it might
also prevent other complications such as recurrent pancreatitis,
intestinal obstruction, and gastrointestinal bleeding dueto direct
tumor invasion or varices secondary to splenic vein obstruction™.
For thisreason, noncurative debul king of tumors might improve
survival. Repeated resections for respectable recurrences or
metastases might be indicated to improve survival also!®.

Tumor sizeis not included in the diagnostic criteria, but
when NFICC is definitely diagnosed, it ishelpful to predict the
survival. When the diameter was larger than 10 cm, the long-
term survival would be poor. On the other hand, female and
younger (<30 years) patients would have a better survival.

Onethird of our patients received adjuvant chemotherapy
after radical resection of the primary tumors. Obvioudly, this
was too small a number to make any meaningful observations

regarding the efficacy of any specific chemotherapy regimen.
Moertel and colleaguesi*® reported a large prospective,
randomized multi-ingtitutional tria of two regimensusing 162
patients with advanced islet cell carcinomas. They concluded
that the combination of streptozotocin and 5-fluorouracil could
produce aresponse rate of 63%, which was significantly higher
than 34% seen with streptozotocin alone.
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