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ABSTRACT
BACKGROUND

Pancreatic neuroendocrine tumors (PNETs) are rare tumors with variable
malignant potential, prognosis, and survival. We aimed to assess the character-
istics of patients with non- functional PNET in our hospital.

METHODS

From Nov 2010 to Nov 2013 , all patients who came to endosonography
unit of Shariati hospital , Tehran , Iran , and had pancreatic lesions were as-
sessed . Tumor samples were obtained through fine needle aspiration. Various
characteristics of the non- functional PNET were recorded and patients were
followed up to three years.

RESULTS

Twenty eight non func-PNET cases, aged 37-72 years were identified, 15
(53.6%) of whom were men. Fifteen (53.6%) tumors were located in the head
and 5(17.8%) in the body of the pancreas. The mean tumor size was 3.9 Cm
and 10.7% , 28.6%, 32.1%, and 28.6% of the patients were at stages I,
II, IIT and IV, respectively. Of the patients, 12 (43%) underwent surgery, 3
(10.7%) received chemotherapy, and 13 (46.4%) received no treatment. Dur-
ing the mean follow-up of 16 months, the disease had progressed in 3 (10.7%)
patients and 10 (35.7%) had died. In univariate analysis, tumor size>3Cm and
Ki-67>20% were correlated with survival rate but not in multivariate analysis.

CONCLUSION

Iranian patients with non- functional PNET present similar characteristics to
world patients. There is a need to establish efficacy of tumor samples which are
obtaining through fine needle aspiration for assessing tumor grading.
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INTRODUCTION

Neuroendocrine tumors (NETs) are rare tumors!? and only 12%
of gastroenteropancreatic NETs are found in the pancreas (PNET).3
PNETSs are more aggressive than NETs in other parts of the gastrointes-
tinal tract.>* The peak prevalence for PNET is in 30-60 year-olds with
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no sex predilection.” 50% of PNETSs are located in
the head, 26.9% in the body, and 23.1% in the tail
of the pancreas.®

PNETs produce various symptoms and may or
may not be functional.'”* These tumors have differ-
ent rates of growth, malignant potential, progno-
sis, and survival.? Functional tumors often present
with symptoms of gastrinoma or insulinoma, while
non-functional tumors are usually found inciden-
tally or present with symptoms of mass effect or
are discovered after metastasis in very advanced
stages.!>® The 5-year survival rates vary from 41%
to 95%.3 The diagnosis of PNETs is usually delayed
for up to 5-7 years after onset of clinical symptoms
and this delay often leads to a significant decrease
in survival.?

Imaging methods such as ultrasonography, com-
puted tomography (CT), magnetic resonance imag-
ing (MRI), and somatostatin receptor scintigraphy
(SRS) are used to diagnose and localize PNETSs.!
Endoscopic ultrasonography (EUS) is especially
useful in localizing, staging, and confirming the di-
agnosis.'? Fine needle aspiration (FNA) by EUS is
the most commonly used technique for confirming
the diagnosis of NET. The sensitivity of EUS for
detecting PNETS <2cm is 87%.!

The proliferation index can be assessed by count-
ing the number of mitosis per high power field on
a hematoxylin and eosin stained slide or by count-
ing positively stained cells with Ki-67 antibody.
The Ki67 labeling index is widely used as an aid
in grading NETs: G1 (Ki-67 <2%), G2 (Ki-67=
3-20%), and G3 (Ki67>20%).’?

After confirming the diagnosis, patients in earlier
stages (I and II) can be treated by either complete
tumor resection or pancreatectomy with lymphad-
enectomy. Tumor resection is considered a curative
treatment.>*’” The first line of treatment is chemo-
therapy in high grade PNETs.” Liver transplanta-
tion might be indicated when liver metastasis exists
without extrahepatic lesions, although transarterial
chemoembolization and radiofrequency ablation
(RFA) may also help.??
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MATERIALS AND METHODS

Shariati Hospital is a tertiary referral center af-
filiated to Tehran University of Medical Sciences,
Tehran, Iran. Patients with pancreatic mass identi-
fied during EUS in Shariati Hospital during Novem-
ber 2010-November 2013 were selected. The clini-
cal and laboratory data of these patients including
sex, age, clinical symptoms, laboratory data, tumor
size and location, endocrine function, distant me-
tastasis, lymphadenopathy, and treatment plan were
recorded in Digestive Disease Research Institute.

Patients exhibiting signs and symptoms attrib-
utable to tumor-secreted hormones (often are with
gastrinoma or insulinoma symptoms) were clas-
sified as functional PNETs. Non-functional tu-
mors were defined as being asymptomatic or had
no signs, which were induced by tumor hormone.
FNA was performed in all non-functional PNETs
(NF-PNETs) by three experienced gastroenterolo-
gists and examined by two expert pathologists. The
endosonographer inserted a 22 gauge needle into
the target lesion and aspirated samples at least three
times almost without applying suction. Lesions in
the pancreatic head or uncinate process were aspi-
rated through the transduodenal approach and le-
sions in the body and tail of the pancreas through
the transgastric route. All samples were sufficient
for cytologic evaluation and there was no need to
repeat FNA in any patient. In patients for whom
pancreatic resection was performed, the surgical
specimen was sent for pathological analysis.

Diagnosis of PNET was confirmed by two expert
pathologists using immunohistochemical (IHC)
evaluation for cytokeratin, CD5, CD20, leukocyte
common antigen, chromogranin A, and synapto-
physin on all samples obtained by FNA and surgi-
cal resection.

If IHC stain was positive for chromogranin A or
synaptophysin then the Ki67 labeling index was
calculated using mouse monoclonal ki-67 antibody
(clone MIB-1, Dako, glostrup, Denmark).® Then,
pathological classifications were completed based
on the 2010 WHO classification.* Tumor staging
was done based on TNM classification of the Euro-
pean Neuroendocrine Tumor Society.’




Surgical resection was recommended for PNETs
grade I and II and chemotherapy for grade III and
IV. Patients were allowed not to receive any treat-
ment if they chose so.

The primary end points were overall survival
(OS) and progression-free survival (PFS). OS is
defined as either the length of time since diagnosis
until death or until the last follow-up. PFS, in the
case of patients undergoing operation, is the time
from resection to recurrence. For patients not oper-
ated, the PFS is defined as the time from diagnosis
to documented increase in stage, which is in fact the
length of time that a patient lives with PNETs but
the disease is worsening.

The patients were visited every six months and
CT or MRI of pancreas was performed. If recur-
rence was suspected, histological confirmation was
obtained.

Data analysis and statistical considerations:
Analysis was done using SPSS software, version
19. p<0.05 was considered significant. Kaplan-Meier
method was used for analysis of OS and PFS. Cox re-
gression method was used for multivariate analysis.
The study protocol was approved by the Eth-
ics Committee and Institutional Review Board of
the Digestive Disease Research Institute of Tehran
University of Medical Sciences, Tehran Iran.

RESULTS

A total of 28 patients, with a mean age of 53.5+9
years (range: 37-72 years) were confirmed to have
non-functional PNETs. Of them 15 (53.6%) were
men. The average time between onset of symptoms
to establishing the diagnosis was 4.4 months. The
predominant presenting symptoms included ab-
dominal pain (n=21, 75%) and weight loss (n=15,
53.5 %). Other symptoms like jaundice, pruritus,
fever, urine discoloration, early satiety, stool dis-
coloration, shaking chills, nausea, and vomiting
were rare. The mean tumor size was 3.9+1.96 cm
(range: 1.4-8.5 cm). Local infiltration including ad-
jacent organs such as duodenum and large vessels
was found in 14 (50%) patients. Distant metastasis
was seen in 8 (28.5%) patients. The synaptophysin
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stain was positive in all the patients, while chromo-
granine A stain was positive in only 17 (60.7%) pa-
tients. The mean Ki-67 labeling index was 11.25%
(1-80%).

Details of the clinical characteristics of the pa-
tients are given in table 1. Twelve (42.8%) patients
underwent only surgery, 7 (25%) received surgical
treatment followed by chemotherapy, 3 (10.7%)
patients received only chemotherapy (oxaliplatin-
containing regimens), and 13 (46.4%) patients re-
ceived no treatment. During a mean follow-up of
16 months (range: 1-36 months), the disease had
progressed in 3 (10.7%) patients and 10 (35.7%)
had died (figure 1).

The following factors were analyzed to detect
their effect on the survival: sex, age, tumor site and
size, solid lesion, presence of lymphadenopathy,
distant metastasis, UICC stage, and tumor grade
(Ki67 index). In univariate analysis, parameters with
statistically significant effect on OS were: tumor
size>3Cm (HR=5.8, 95% CI: 1.17- 28.75) and Ki-
67>20% (HR=5.9, 95% CI: 1.16 -19.37). None were
found to be significant in multivariate analysis.

We could not calculate the median PFS rate
because we had too few cases with recurrence or
change in tumor stage. Only three patients had
postsurgical recurrence and no patient had change
in stage. A univariate analysis of sex, age, tumor
site, tumor size, solid vs. cystic, presence of lymph-
adenopathy, distant metastasis, UICC stage, tumor
grade, and Ki-67 labeling index did not show any
significant effects on PFS. The OS and PFS during
follow-up are shown in table 2.

DISCUSSION

Although NETs are still rare but they have an
increasing trend. The incidence of NETs increased
from 1.1/100 000 per year in 1973 to 5.3/100 000
per year in 2004 in a North American Surveillance!®
(almost 0.2-0.3/100000 for PNETs)!" which is part-
ly attributed to the increased awareness of clini-
cians and pathologists as well as development and
improvement in diagnostic tools such as immuno-
histochemistry (IHC) staining for chromogranin A
and imaging tools. However a real increase in oc-
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Table 1: Clinical characteristics of the studied patients

Patients’ number

Female 13 (46.4%)
Gender
Male 15 (53.6%)
O+ 12 (42.8%)
A+ 7 (25%)
Blood group
B+ 7 (25%)
AB + 2 (7.2%)
Head 15 (53.6%)
Body 5(17.8%)
Tumor location Head-Body 2 (7.15%)
Body-Tail 2 (7.15%)
Tail 4 (14.3%)
Solid lesions 21(75%)
Lesion type - -
Solid - cystic 6(21.4%)
Cystic lesion 1 (3.6%)
1 17(60.7%)
Grade 2 7(25%)
3 4(14.3%)
Distant metastasis 8(28.5%)
Liver 7(25%)
Peritoneum 1(3.5%)
Lymhadenopathy 16(57.1%)
1 3(10.7%)
11 8(28.5%)
Stage
111 9(32.2%)
v 8(28.6%)

Table 2: Overall survival (OS) and progression-
free survival( PFS)

Cumulative survival rates (95% CI)
PFS (0N

lyear  0.65(0.43-0.80)  0.76(0.55-0.89)
2year  048(0.27-0.67)  0.61(0.37-0.78)
3year  0.36(0.13-0.61)  0.48 (0.21-0.71)

PES: Progression-free survival, OS: Overall survival

currence is also likely.'”

PNETs account for 1-2% of all pancreatic neo-
plasms and NF-PNETs constitute about 65% of
pancreatic neuroendocrine tumors.'> Because NF-
PNETs are rare, information on their natural his-
tory and prognostic factors is sparse. This study
represents the first clinicopathological description
regardingNF-PNETs in an Iranian population from
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Kaplan-Meier survival estimate OS
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Fig. 1: Overall survival in patients with PNETs during 1074
days follow-up

a reputable center for EUS. Characteristics such as
mean age at diagnosis, almost equal distribution
between both sexes, head of pancreas as the main
location for the tumors, symptoms and signs, stage
at presentation, overall survival, and prognostic in-
dicators of our patients are comparable with previ-
ous reports.!?

As far as we found in our thorough literature re-
view, this is the first prospective study in which bio-
marker investigation and proliferation index were
assessed successfully on fine needle aspiration bi-
opsy despite surgical pathological samples.

In Nordic Guidelines (2010) for the diagnosis
and treatment of gastroenteropancreatic NETSs, it is
emphasized that formalin-fixed paraffin-embedded
1.2 mm biopsies or surgical specimens are needed
for diagnosis and fine needle aspiration biopsy is
not recommended since it is unlikely to give a defi-
nite diagnosis and will not yield optimal material
for IHC and it is impossible to evaluate prolifera-
tion index by Ki67 on fine needle aspiration.'*

Our success can be attributed to the excellent job
of our endosonographer for yielding adequate tu-
moral cells through fine needle aspiration and our
pathologists for their thorough investigation of the
tumor cells.

In a recent published retrospective study (1992-
2010) from the United States, 132 cases were diag-
nosed with PNETs by EUS-guided FNA. Histologi-
cal correlation was available for 58% of the FNAs.
Only 54 of the 70 histologically confirmed cases of
PNETs (77%) were correctly diagnosed by preop-




erative FNA. Diagnostic pitfalls in the study mainly
included ductal adenocarcinoma, pseudo-papillary
tumor, and chronic pancreatitis.'”

In our study, 19(67.85%) out of the 28 patients
had surgical specimens, all of whom had histo-
logically confirmed PNETs. It is recommended to
perform multicenter prospective studies with more
NF-PNETs cases for reaching a better conclusion.

The weakness of our study is not having the re-
sults of biochemical evaluations, especially serum
chromogranin A levels to compare our findings
with other studies.!®

Positive rate of synaptophysin (100%) and chro-
mogranin A (60%) in our FNA samples is some-
what different from positive rates in China (chro-
mogranin A and synaptophysin were 81.1% and
87.7%, respectively). It could be partially because
of having different pathological sources, FNA ver-
sus surgical specimen, and organs. In the previous-
ly mentioned study in China, the authors reported
the results for all gastroenteropancreatic neuroen-
docrine neoplasms.!’
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