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A patient with nonfunctional pancreatic neuroendocrine
tumor and incidental metachronous colon carcinoma
detected by positron emission tomography: Case report
Fonksiyon göstermeyen pankreas nöroendokrin tümörlü ve pozitron emisyon
tomografisiyle saptanm›ﬂ rastlant›sal metakron kolon kanserli bir hasta
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Pancreatic neuroendocrine tumors constitute about 2% of all
gastrointestinal neoplasms. Approximately half of the pancreatic neuroendocrine tumors are nonfunctional. Due to lack of specific symptoms, most patients with nonfunctional pancreatic neuroendocrine tumors present with locally advanced or metastatic disease. Second primary malignancies are seen very rarely in
these patients. Colon carcinoma ranks third in frequency
among primary sites of cancer in both men and women in western countries. Presence of a metachronous colon adenocarcinoma in a patient with nonfunctional pancreatic neuroendocrine
tumor has not been reported before. We present a patient who
had an asymptomatic mass in the head of the pancreas, detected by ultrasonography in 1996. The patient did not consent to
operation. In 2002, after the diagnosis of an unresectable, nonfunctional pancreatic neuroendocrine tumor, interferon alpha2b and octreotide were started. A year after biological treatment, he refused further treatment. In 2004, during the evaluation of dissemination of the asymptomatic disease, positron
emission tomography revealed a high uptake by the descending
colon despite the failure of other imaging methods. After surgery for operable colon carcinoma, the patient received chemotherapy and biological therapy for both tumors. Since 2005, he
has been doing well without any further treatment thus far. In
conclusion, computerized tomography/magnetic resonance
imaging and octreotide scintigraphy may be insufficient to
show disseminated disease and asymptomatic second primary
malignancies. Therefore, positron emission tomography is a valuable promising option for the evaluation of gastroenteropancreatic neuroendocrine tumors and concomitant or metachronous malignancies. Lifelong follow-up by a multidisciplinary oncology team is needed so that a long-term survival can be achieved with integrated multimodal systemic treatment approaches.
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Pankreas nöroendokrin tümörleri, tüm gastrointestinal tümörlerin yaklaﬂ›k olarak %2’sini oluﬂturur. Yaklaﬂ›k olarak Pankreas nöroendokrin tümörlerin yar›s› fonksiyon göstermez.
Fonksiyon göstermeyen pankreas nöroendokrin tümörlü olgular›n pek ço¤u spesifik semptomlar›n olmamas› nedeniyle lokal
ileri evre veya metastatik hastal›kla tan›n›r. ‹kinci primer kanserler bu hastalarda çok nadir olarak görülür. Kolon kanseri,
Bat› ülkelerinde kad›nlarda ve erkeklerde primer kanserler
içinde s›kl›k aç›s›ndan 3. s›rada yer al›r. Metakron kolon adenokanseri, fonksiyon göstermeyen pankreas nöroendokrin tümörlü bir hastada, daha önce bildirilmemiﬂtir. 1996 y›l›nda ultrasonografiyle pankreas baﬂ›nda kitle saptanm›ﬂ ancak yak›nmas› olmamas› nedeniyle ameliyat› kabul etmemiﬂ bir hastay›
sunmaktay›z. Hastam›za, 2002 y›l›nda, rezeke edilemeyen,
fonksiyon göstermeyen, pankreas nöroendokrin tümörü tan›s›yla, interferon alfa-2b ve oktreotid baﬂland›. 1 y›ll›k biyolojik tedavinin ard›ndan hasta daha ileri tedaviyi kabul etmedi. 2004
y›l›nda, hastal›k yayg›nl›¤›n›n de¤erlendirilmesi amac›yla yap›lan pozitron emisyon tomografisinde, di¤er görüntüleme yöntemleriyle görüntülenemeyen, inen kolonda artm›ﬂ aktivite tutulumu saptand›. Operabl kolon kanseri için yap›lan cerrahiden sonra hasta, her iki tümörü nedeniyle kemoterapi ve biyolojik tedavi ald›. 2005 y›l›ndan bugüne kadar tedavisiz genel
durumu iyi seyretmektedir. Sonuç olarak, bilgisayarl› tomografi/manyetik rezonans görüntüleme ve oktreotid sintigrafisi,
yayg›n hastal›¤› ve asemptomatik ikinci primer kanserleri göstermede yetersiz olabilir. Bu nedenle, pozitron emisyon tomografisi, gastroenteropatik nöroendokrin tümörlerin ve eﬂzamanl›
veya metakron kanserlerin de¤erlendirmesinde, de¤erli ümit
verici bir seçenektir. Entegre multi-model sistemik tedavi yaklaﬂ›mlar›yla, uzun süreli sa¤kal›m›n elde edilebilmesi için,
multi-disipliner onkoloji ekibi taraf›ndan yaﬂam boyu izleme
ihtiyaç vard›r.
Anahtar kelimeler: Pankreas nöroendokrin tümörü, kolon kanseri, pozitron emisyon tomografisi
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Nonfunctional pancreatic neuroendocrine tumor

INTRODUCTION
Gastroenteropancreatic neuroendocrine tumors
(GEPNETs), which constitute about 2% of all malignant gastrointestinal neoplasms, are rather rare malignant diseases (1). The estimated incidence for GEPNETs is approximately 1-2/100,000,
and these tumors include both carcinoid and islet
cell tumors (2). Islet cell tumors are neuroendocrine neoplasms arising from the pancreas or periampullary region. Most islet cell tumors are sporadic (3). Islet cell tumors, also known as pancreatic
neuroendocrine tumors (PNETs), are clinically
classified as nonfunctional when they are not related to any definite clinical syndrome (4). Approximately half of the PNETs are nonfunctional (3).
Owing to the lack of specific symptoms, most patients with nonfunctional PNETs present with locally advanced or metastatic disease. Only about
25% of patients with nonfunctional PNETs are able to undergo a potentially curative resection (3).
Studies on a variety of cancers have shown the value and importance of positron emission tomography (PET) in clinical oncology (5). Using the serotonin precursor 5- hydroxytryptophan (5-HTP)
labelled with 11C, PET was shown to detect more
than 90% of PNETs due to selective uptake in tumor tissue compared to surrounding tissues (4). In
comparative studies on patients with carcinoids
and endocrine pancreatic tumors, 5-HTP-PET proved better than computerized tomography (CT)
and somatostatin receptor scintigraphy (SRS) for
tumor visualization, and many small, previously
overlooked lesions were diagnosed by 11C-5-HTP-

PET (6). Surgical resection of the primary tumor is
the initial management of NETs. Medical treatment with agents such as somatostatin analogues
and alpha-interferon (IFN-α), either alone or in
combination, is used in patients who are not cured
by surgery alone. NETs are less sensitive to chemotherapy than other epithelial malignancies (7,
8).
Colon carcinoma ranks third in frequency among
primary sites of cancer in both men and women in
western countries. In our country, it is the fifth
and eighth most common cancer in women and
men, respectively (9, 10).
In this report, we present an interesting case with
nonfunctional PNET and asymptomatic metachronous colon carcinoma incidentally detected by
PET.
There are several reports on the increased risk for
a second primary malignancy (SPM) in patients
with carcinoid tumors (11-17), but to our knowledge, no case of colon adenocarcinoma with nonfunctional PNET has been reported previously.
CASE REPORT
In September 1996, a 57-year-old male patient
had a transient ischemic attack and during an ultrasonographic examination of the abdomen, a
mass in the head of the pancreas measuring 3x4
cm and multiple periaortic and pericaval lymph
nodes were detected incidentally. The patient did
not consent to the operation due to his being asymptomatic. When the mass eventually enlarged and

F i g u r e 1 A, B. Contrast-enhanced fat-saturated T1-weighted transverse MR images show a massive, lobulated lesion with regular
borders measuring 15x11x10 cm, in the head of pancreas (white arrows). There are no findings of invasion to the surrounding tissues, but it forms a distortion over the vascular structures.
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became symptomatic (15x11x10 cm) (Figures 1a,
1b), a laparoscopic biopsy was performed in January 2002. Pathological examination of the specimen revealed well-differentiated neuroendocrine
carcinoma. Immunohistochemistry (chromogranin
A, synaptophysin and neuron specific enolaseNSE) were positive. The patient had no hormonerelated symptoms. Plasma chromogranin A was
29 ng/ml (1.6-5.6 ng/ml), and it was the only elevated tumor marker. The results of the hormonal
analysis were as follows: glucagon 128 pg/ml (<140
pg/ml), gastrin 39 ng/L (<60 ng/L), vasoactive intestinal peptide 10 ng/ml (<50 ng/ml), insulin 9.5
μU/ml (5-20 μU/ml), calcitonin 7.6 ng/L (<10 ng/L),
and parathyroid hormone 25 pg/ml (10-65 pg/ml).
The diagnosis was nonfunctional type PNET. His
complete blood count, blood biochemistry, erythrocyte sedimentation rate and thyroid function
tests were all within normal range. An exploratory
laparotomy revealed a locally advanced, unresectable pancreatic cancer. The patient was admitted
to the Hematology-Oncology Department for
systemic treatment in May 2002. Chemotherapy
with 5-fluorouracil (5FU), folinic acid (FA) and
epirubicin was recommended but was refused;
therefore, immunotherapy was recommended. A
treatment regimen with IFN-α-2b (5 million IU,
SC, 3 times a week) and somatostatin analogueoctreotide (Sandostatin®) (0.2 mg, SC, twice a
day) was started. During this therapy, he suffered
from flu-like syndrome, fever, arthralgia, and arthritis. Two months later, he underwent a followup magnetic resonance imaging (MRI) of the abdomen. The treatment response evaluation was stable disease. Meanwhile, because of the side effects,
the patient refused IFN and continued with only
long-acting release (LAR) octreotide formulation
(Sandostatin LAR®). After five months of treatment with Sandostatin LAR® (20 mg), minimal
ascites was detected. The dosage of Sandostatin
LAR® (30 mg) was increased for the next four
months, but thereafter he did not want to go on
further treatment and was lost to follow-up for 10
months.
The patient presented once again for treatment in
April 2004 and underwent PET with fluorine-18
fluorodeoxyglucose (18F-FDG) and octreotide scintigraphy to determine the dissemination of the disease. PET revealed a moderate uptake in the
pancreatic region but a high uptake on the left side of the abdomen corresponding to the descending colon (Figure 2). Colonoscopy detected an an-
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nular vegetative lesion in the descending colon.
The biopsy was remarkable for metachronous colon adenocarcinoma. He was asymptomatic for a
colon tumor and CT/MRI of his abdomen showed
no abnormality other than the pancreatic mass.
Octreoscan revealed an intense uptake corresponding to the pancreatic lesion (Figure 3). There was
no disseminated disease. In June 2004, left hemicolectomy and colorectostomy operation were performed. The histopathological diagnosis was colon
adenocarcinoma, pT4N0. Therefore, he received
infusional 5-FU, FA and streptozocin every two
weeks for six cycles for both tumors. Due to streptozocin-induced diabetes mellitus, streptozocin
was replaced by irinotecan. After six cycles of this
chemotherapy regimen and following 12 months of
Sandostatin LAR® (30 mg) treatment, the patient
has been in good health and active employment
with stable disease during the last three-year follow-up period.

F i g u r e 2. PET imaging shows a moderate uptake in the pancreatic region (upper arrow) but a high uptake on the left side of the
abdomen corresponding to the descending colon (lower arrow).
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DISCUSSION
Most of the non-carcinoid GEPNETs arise in the
pancreas (islet cell tumors). PNETs, less than half
of all NETs and only 1-2% of all pancreatic tumors, form an important group with a better prognosis than non-NETs (18). Here, we present a patient with a pancreatic mass of 12 years, diagnosed as nonfunctional PNET, and incidentally diagnosed metachronous colon carcinoma during PET.
Patients with nonfunctional PNETs present a variety of symptoms caused by the pressure effects of
the primary tumors or metastases or invasion of
surrounding structures. Most of the patients present with abdominal pain. They often have nonspecific symptoms, such as nausea, dyspepsia, steatorrhea, anorexia, and weight loss (3, 4). Histopathologically, nonfunctional PNETs cannot be differentiated from functional tumors by immunocytochemistry. They usually stain positively with chromogranin A and synaptophysin (4). Plasma chromogranin A is elevated in 60%-100% of both functional and nonfunctional PNETs as well as carcinoid tumors (19).
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was a moderate uptake in the pancreatic region,
but surprisingly, the area corresponding to the descending colon showed high uptake. The colonoscopic biopsy revealed the colon adenocarcinoma.
Carcinoid tumors are frequently associated with
synchronous or metachronous SPM, mainly of the
gastrointestinal (GI) and genitourinary (GU)
tracts (11-17), but presence of a SPM in patients
with sporadic islet cell tumors is very rare. Sigmoid tumor in a patient with insulinoma (22) and
Wilms’ tumor in a patient with nonfunctional islet
cell tumor (23) were reported. Prommegger et al.
(11) reviewed 14 patients with NET and SPM, and
among those patients, a NET of pancreatic localization was detected in only one patient whose
SPM was gastric adenocarcinoma.
This is the first case report of asymptomatic incidental colon adenocarcinoma in a patient with
sporadic nonfunctional islet cell tumor.

Our patient had no hormone-related symptoms.
When the mass enlarged, he presented with symptoms of tumor bulk. Results of hormone analyses
were consistent with nonfunctional PNET, and
plasma chromogranin A was the only elevated tumor marker. The patient could not be operated because of locally advanced-unresectable pancreatic
cancer.
Somatostatin receptor scintigraphy, based on the
presence of somatostatin receptors (SSTR 1-5) in
80-90% of NETs, is a routine investigation tool today in all newly diagnosed patients with GEPNETs (20). In this case, SRS was the method used
for assessment of the tumor dissemination. SRS
revealed an intense uptake in the pancreas, but
there were no metastatic lesions.
For oncological imaging, 18F-FDG has evolved as a
powerful functional imaging modality in a variety
of cancers. Unfortunately, FDG-PET has not been
advantageous for imaging GEPNETs, and only tumors with high proliferative activity and low differentiation have shown an increased FDG uptake.
Therefore, PET using 5-HTP labelled with 11C was
developed for the imaging of NETs (6). In a recent
study, 11C-HTP-PET revealed 84% of primary tumors compared to 58% by SRS and 42% for CT (21).
Since 5-HTP-PET is not available in our country,
our patient was reassessed with FDG-PET. There

F i g u r e 3. Somatostatin receptor scintigraphy shows an intense
uptake corresponding to the pancreatic lesion (white arrow).
There are no uptakes in the liver or the descending colon.
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The initial management of NETs comprises surgical resection of the primary tumor. Medical treatment with agents such as somatostatin analogues
and IFN-α, either alone or in combination, is used
in patients who are not cured by surgery alone. Somatostatin and its long-acting analogues (octreotide acetate) are effective in symptom control in
functionally active GEPNETs. They also have antiproliferative properties. Stabilization of tumor
growth occurs in 35-50% of patients with NETs.
Anti-angiogenic and immunomodulatory effects
have also been described. Thus far, somatostatin
analogues have been used as antineoplastic agents
in the treatment of functional and nonfunctional
NETs (24, 25). Antitumor effects of IFN-α include
anti-proliferation, apoptosis, differentiation, and
anti-angiogenesis. IFN-α-2b is used in the treatment of patients with NETs, and stabilization of
tumor growth occurs in 10-15% of the patients (24,
26). The antiproliferative effect of the somatostatin analogues, IFN-α or a combination of the two
is similar for functional and nonfunctional NETs
(27). The combination treatment with octreotide
acetate plus IFN-α is superior to treatments with
either compound (28). Based on these data, our patient was treated with IFN-α and Sandostatin®.
The disease was stabilized but, because of the side
effects of IFN, treatment was continued with Sandostatin® alone. Minimal progressive disease developed initially, with disease stabilization after
the increased dosage of Sandostatin LAR®.
NETs are less sensitive to chemotherapy than other epithelial malignancies. In general, islet cell
tumors and anaplastic (poorly differentiated)
NETs have a higher sensitivity than carcinoid tumors (7, 8). A chemotherapy regimen consisting of
doxorubicin, streptozocin and 5FU has great and
significant activity in patients with locally advan-
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ced and metastatic pancreatic endocrine carcinomas (29, 30). A combination of streptozocin with
the De Gramont infusional 5FU regimen is also efficacious with low toxicity profile for the treatment
of unresectable NETs (31). After the diagnosis of
operable colon cancer, our patient had surgery. He
was then treated with streptozocin plus the De
Gramont infusional 5FU regimen every two weeks
for six cycles and stable disease was achieved. However, due to secondary primary colon cancer and
streptozocin-induced diabetes mellitus in our patient, the chemotherapy regimen was changed to
the De Gramont infusional 5FU and irinotecan.
There is no universally accepted, standard treatment for advanced PNETs. Somatostatin analogues and IFN-α are rarely associated with tumor
regression. While islet cell carcinomas are more likely to respond to streptozocin-based chemotherapy, second-line therapy options are limited. Recently, there has been an interest in developing
molecularly targeted therapy for this group of diseases. Encouraging results were observed in studies with vascular endothelial growth factor
(VEGF) and mammalian target of rapamycin
(mTOR) inhibitors (32).
In conclusion, second primary malignancies are
very rare in patients with sporadic islet cell tumor. Lifelong follow-up of cancer patients is necessary. Clinicians should be alert and these patients
must be carefully and extensively evaluated for
SPM during the follow-up period. CT/MRI and octreotide scintigraphy may be insufficient to visualize these tumors or a disseminated disease.
Thus, PET is a new option for the evaluation of
GEPNETs and SPM. Via advances in molecular
oncology and new targeted therapies, long-term
survival can be achieved with integrated multimodal systemic treatment approaches.
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