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with surgery ranged from 6-80 mo, and tumor growth
was observed in one case. In contrast, the observation
period for the three cases without surgery ranged
from 17-54 mo, and tumor growth was not observed.
Therefore, although the first-choice treatment for NETs is
surgery, our experience includes certain NET G1 patients
who were followed up without surgery.

Key words: Pancreatic neuroendocrine tumors; Metastasis;
Neuroendocrine tumors Grade 1; Follow-up; Surgery

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We evaluated the prognoses of pancreatic
neuroendocrine tumor Grade 1 (NET G1) patients without
surgery. A total of 8 patients who were diagnosed with
NET G1, with an observation period of more than 6 mo
until surgery or without surgery, were recruited. The
observation period for the five cases with surgery ranged
from 6-80 mo, and tumor growth was observed in one
case. In contrast, the observation period for the three
cases without surgery ranged from 17-54 mo, and tumor
growth was not observed. Our experience thus includes
certain NET G1 patients who were followed up without

surgery.

Sugimoto M, Takagi T, Suzuki R, Konno N, Asama H, Watanabe
K, Nakamura J, Kikuchi H, Waragai Y, Takasumi M, Kawana
S, Hashimoto Y, Hikichi T, Ohira H. Pancreatic neuroendocrine
tumor Grade 1 patients followed up without surgery: Case series.
World J Clin Oncol 2017; 8(3): 293-299 Available from: URL:
http://www.wjgnet.com/2218-4333/full/v8/i3/293.htm DOI:
http://dx.doi.org/10.5306/wjco.v8.i13.293

INTRODUCTION

Neuroendocrine tumors (NETs) of the digestive organs
are classified as Grade 1 (G1) or Grade 2 (G2) or as
neuroendocrine carcinoma (NEC) by the World Health
Organization (WHO) 2010 dassification, which is based on
cellular proliferative potential (Ki-67 index and the mitotic
count)!!!. Generally speaking, pancreatic NETs (PNETSs) are
a rare condition, accounting for only 2%-5% of pancreatic
tumors™®. However, reports about PNETs have been
increasing in direct proportion to more detailed diagnostic
imaging.

Among the three grades of NETs, the prognosis for
G1 is very good. It has been reported that the two-
year progression-free survival rate for NET G1 is 92%"
and that the two-year survival rate is 100%™, Five-year
survival was reported to be 55.7% by Zeng et al™ and
82.6% by Yang et af®. In other reports, however, the
five-year survival rate was 90% or more!®”%,

Regarding PNET treatment, the National Comprehensive
Cancer Network™!, the North American Neuroendocrine
Tumor Sodiety™™?, and the European Neuroendocrine Tumor
Society™ have established guidelines. The first-choice
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treatment is surgery for all grades of PNETs if the lesions are
resectable.

Regarding diagnosing NETs before surgery, the efficacy
of endoscopic ultrasonography-guided fine needle aspiration
(EUS-FNA) has been reported'**”). As mentioned above,
the first-choice treatment for resectable PNETs is surgery.
However, if a patient is diagnosed with NET G1 based on the
Ki-67 index of an EUS-FNA specimen, there is a possibility
that the patient will not agree to surgery because of a good
prognosis.

Accordingly, we examined the following two topics in
this report: (1) the prognoses of NET G1 diagnosed by
EUS-FNA without surgery; and (2) the tumor growth of
NET G1 from diagnosis until surgery.

CASE REPORT

A total of 34 patients were diagnosed with PNETs from
February 2001 to December 2015. Among these patients,
21 underwent measurement of the Ki-67 index using
specimens obtained by EUS-FNA or surgery (Figure
1). Thirteen patients were diagnosed with NET G1,
seven patients were diagnosed with NET G2, and one
patient was diagnosed with NEC. We recommended
surgery for the NET patients, regardless of their WHO
2010 classification. However, if a patient did not agree
to surgery, we only performed a follow-up. We focused
on eight NET G1 patients who waited for surgery for no
less than six months or who were followed up for no less
than six months without surgery. The observation period
was defined as no less than 6 mo based on a report on
everolimus by Yao et af'®l. In that report, the length of
progression-free survival of the placebo group was 5.4
mo.

The patients who underwent surgery were ultimately
diagnosed using specimens obtained during surgery, and
the patients who did not undergo surgery were diagnosed
using specimens obtained by EUS-FNA. UCT260, GF-
UCT240-AL5, or GF-UC240P (Olympus Medical Systems,
Tokyo, Japan), was used as the echoendoscope, and
EU-ME1 or EU-ME2 (Olympus Medical Systems, Tokyo,
Japan) was used as the ultrasonography diagnostic
device. EchoTip 19 or 22 or 25G (Cook Medical Inc.,
NC, United States), and EZ Shot 22G (Olympus Medical
Systems) and Expect 22G (Boston Scientific, MA, United
States) were used as the aspiration needles.

All patients underwent echoendoscope insertion under
sedation with midazolam. After we drew the target on
the monitor and checked that no blood flow was present
in the aspiration line, we punctured the target, passing
through the gastric or duodenal wall. We excluded the
stylet of the needle and connected a syringe with 10-20
mL negative pressure to the edge of the needle. We then
moved the needle back and forth 20 times within the
lesion. In particular, we moved the needle to multiple
locations within the target (this has been reported as the
“fanning method”)!*?), After we terminated the negative
pressure, we removed the needle. The EUS-FNA sample
was then placed on a glass slide, and the specimen was
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No Ki-67 staining performed (7 = 12)

Performed Ki-67 staining (7 = 21)

NET G2 (n = 7)
NEC (7 = 1)

NET G1 (7 = 13)

Performed surgery without
observation period = 6 mo (7 = 3)
Multiple lesions (7 = 1)

Did not go to the hospital (7 = 1)

Observation period = 6 mo (7 = 8)

Figure 1 The characteristics of pancreatic neuroendocrine tumor patients at our hospital. A total of 34 patients were diagnosed with PNETs. Among these
patients, 21 had specimens that underwent Ki-67 immunostaining. There were 13 PNET G1 patients, and the observation period was more than six months long for

eight PNET G1 patients. PNET: Pancreatic neuroendocrine tumor; G1: Grade 1.

preserved in 15% formalin for histological diagnosis.
All other samples were stained using Cyto-Quick. We
observed the samples to assess whether a sufficient
number of cells were sampled (rapid on-site cytological
evaluation, or ROSE)*?. If a sample was sufficient, we
halted the EUS-FNA; if a sample was not sufficient, we
performed another aspiration. The samples obtained for
histological diagnosis were stained with hematoxylin and
eosin and were also immunostained for the following:
Ki-67, chromogranin, synaptophysin (DAKO, Glostrup,
Denmark), and CD56 (ZYMED, Carlsbad, CA, United
States). The grades of the PNET cases were determined
based on the Ki-67 index outlined in the WHO 2010
classification. The grades of the specimens obtained
during surgery were also determined based on the Ki-67
index and the mitotic count, as defined in the WHO 2010
classification.

We reviewed each patient’s characteristics (sex, age,
initial tumor size, and location of the tumor), the method
of diagnosis (EUS-FNA or surgery), the Ki-67 index,
the mitotic count, whether the patient was functional
or not, tumor marker levels, observation period, and
tumor growth. The observation period was determined
as the number of months from tumor discrimination by
abdominal echo or computed tomography (CT) until the
tumors were resected. For the patients without surgery,
the observation period was determined as the number of
months from tumor discrimination by abdominal echo or
CT until the tumors were recognized by a final abdominal
echo or CT. The patients specifically underwent dynamic
CT or abdominal echo approximately 2 times per year,
performed by an attending physician.

The age range of the patients was 41-81 years, and
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the patient group included two males and six females
(Table 1). The initial major tumor axes ranged from 3-40
mm. The locations of the tumors were the pancreatic
head (n = 3), pancreatic body (n = 3), and pancreatic
tail (n = 2). Five patients underwent surgery, and three
patients did not but did undergo EUS-FNA. The Ki-67
index ranged from 0.4%-1.3% (five patients did not
undergo precise measurement, but their index was <
2.0%). The mitotic count of the specimens obtained
during surgery was 0-2/10 HPFs. Three patients were
functional (1 with a growth hormone-producing tumors,
1 with a glucagonoma, and 1 with an insulinoma). AFP,
NSE, CEA or CA19-9 was also measured, but these
tumor markers were not elevated in any of the patients.

The observation periods ranged from 6-80 mo for
patients 1-4. Only patient 2 was observed to exhibit
tumor growth (Figure 2). In contrast, the observation
periods for the three cases without surgery ranged
from 17-54 mo, and all three cases did not show tumor
growth. Among these three cases, one case is shown in
Figure 3.

DISCUSSION

In this report, we examined whether we could follow up
NET G1 without surgery. Among eight patients who were
observed before surgery for no less than six months or
who did not undergo surgery for at least six months,
tumor growth was observed in one patient.

As described above, the prognoses of the NET G1 were
very good. However, the data were relevant to prognoses
only after surgery. Sadot et af*" reported the prognoses
of 104 PNET patients who were diagnosed pathologically
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Figure 2 The patient who exhibited growth of the pancreatic neuroendocrine tumor. A: Abdominal CT. Initial CT indicated a PNET. The lesion was identified in
the pancreatic tail. The diameter of the PNET was 34 mm (arrow); B: The lesion grew slightly after 11 mo; C: The lesion grew further after 29 mo; D: The diameter of
the tumor became larger than 70 mm after 79 mo; E: The patient underwent distal pancreatectomy after 80 mo; F: Hematoxylin and eosin stain (x 100). Tumor cells
formed ribbon-like lines; G: Chromogranin A staining (x 200). Tumor cells were chromogranin A positive; H: The Ki-67 index was 0.9%, with tumor grade G1 (x 200).
PNET: Pancreatic neuroendocrine tumor; CT: Computed tomography.

or by imaging. In that report, the diameters of all PNET metastases to other organs. Though cases diagnosed by
lesions were smaller than 3.0 cm. Among the patients, only imaging were included in that report, certain PNET
26 did not undergo surgery; those without surgery who patients could be followed up without surgery. Additionally,
were only followed up did not exhibit tumor growth or  Shin et af*® reported 72 gastroenteropancreatic NET cases
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Figure 3 Pancreatic neuroendocrine tumor case followed up without surgery. A: Abdominal CT. A tumor was recognized in the pancreatic body. The diameter
of the lesion was 8 mm; B: Endoscopic ultrasonography. The tumor was recognized as a low echoic lesion. A 22G needle was inserted into the tumor; C: Hematoxylin
and eosin stain (x 400). Spindle-shaped tumor cells with ellipse nuclei formed funicular lines; D: Chromogranin A staining (x 400). Tumor cells were chromogranin
A-positive; E: The Ki-67 index was < 1.0% (x 200), with tumor grade G1; F: Abdominal CT. The tumor did not grow after 54 mo. PNET: Pancreatic neuroendocrine

tumor; CT: Computed tomography.

with liver metastases. Among these cases, 12 were NET
G1 (17%). Zerbi et af** reported that 16.1% of NET G1
showed metastases to the lymph nodes and that 12.6%
of NET G1 showed liver metastases. In addition, Gaujoux
et af*" reported 20 PNET G1 cases with liver metastases.
In the present report, one case exhibited tumor growth in
the observation period. Therefore, we have to follow up
NET G1 while taking the risk factors for metastases and
tumor growth into consideration.

What are the specific risk factors for NETs? In the past
reports, nonfunction and symptoms such as abdominal
pain, weight loss, and jaundice were reported to be
risk factors for liver metastases. Moreover, Tao et al**
reported that elevated tumor markers (AFP, CEA, CA125,
CA19-9) were predictive factors for liver metastases or
lymph node metastases, and Jiang et af*® reported that
a tumor diameter larger than 25 mm was a risk factor
for lymph node metastases. In the present report, the
lesion diameters of 3 cases were larger than 25 mm; the
patients were numbered 2, 4, and 5 (Table 1). Though
patients 4 and 5 underwent surgery six months after
diagnosis, the lesion of patient 2 grew from 34 to 76 mm
in diameter. Though past studies involved not only NET
G1 but also other grades of NETs, the risk factors cited
in these past reports were considered to be important to
determine follow-up without surgery.

In this report, there were certain limitations. First,
the research was retrospectively performed at a single

WJCO | www.wjgnet.com
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institution, and a small number of patients were included.
More patients will be needed for more conclusive research.
Second, the followed-up patients were diagnosed only
by EUS-FNA. However, a high accordance rate between
specimens obtained during surgery and specimens
obtained by EUS-FNA was reported in past studies™**”,
and for NET G1, the accordance rate between specimens
obtained during surgery and specimens obtained by EUS-
FNA was 92.3% (36/39)"**"! (Larghi, 2012 #59). We
believe that we relatively correctly judged the grading
based on the Ki-67 index of NET G1. Third, mitotic counts
were not measured in EUS-FNA specimens. Therefore,
surgery is desirable as a treatment for NETs. Fourth, we
did not measure several of the tumor markers described
above. Rossi et al*! reported the efficacy of plasma
chromogranin A as a predictive factor for NET progression;
this should be studied further in the future.

The first-choice treatment for NETs is absolutely
surgery. However, our experience includes certain patients
who were followed up without surgery because of a lack of
consent for surgery.
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Table 1 Prognoses of pancreatic neuroendocrine tumor Grade 1 patients

Sex Age (yr) Initial size Location of Method of

Ki-67 index Mitotic count Function

Elevated Observation Tumor growth

(mm) tumor final diagnosis (%) (/10 HPFs) tumor markers period (mo) (mm)
1 F 79 19 Body Surgery <20 0 No No 6 No
2 F 41 34 Tail Surgery 0.9 2 Yes No 80 76
3 M 69 3 Body Surgery <20 0 Yes No 15 No
4 M b5 40 Head Surgery <1.0 0 Yes No 6 No
5 F 73 32 Head Surgery 13 0 No No No
6 F 81 4 Head EUS-FNA <1.0 Difficult No No 22 No
7 F 64 8 Tail EUS-FNA 0.4 Difficult No No 17 No
8 F 70 8 Body EUS-FNA <1.0 Difficult No No 54 No

M: Male; F: Female; EUS-FNA: Endoscopic ultrasonography-guided fine needle aspiration.

University Hospital as well as American Journal Experts, an
English-language proofreading company.

COMMENTS

Case characteristics

Pancreatic neuroendocrine tumor Grade 1 (PNET G1) patients who were
followed for more than six months before surgery or who were followed up
without surgery for more than six months.

Clinical diagnosis
PNETs were diagnosed using specimens obtained by endoscopic ultrasonography-
guided fine needle aspiration (EUS-FNA) or obtained during surgery.

Differential diagnosis
Metastatic pancreatic tumors, accessory spleen, acinar cell carcinoma,
paraganglioma.

Laboratory diagnosis
All tumor markers were not elevated.

Imaging diagnosis
PNETs are pancreatic tumors that are strongly enhanced on contrast-enhanced
computed tomography.

Pathological diagnosis
Spindle-shaped tumor cells were observed. The tumor cells formed funicular
lines and were positive for immunostaining of chromogranin A.

Treatment
Surgery or follow-up.

Related reports

The prognosis of PNET G1 is very good. However, certain PNET G1 patients
exhibit metastases. Therefore, the first-choice treatment for resectable NETSs is
surgery.

Term explanation

EUS: A technique in which an echoendoscope is used to enable observation
of the chest and abdominal organs, namely, the esophagus, stomach or
duodenum; EUS-FNA: A technique used to obtain specimens from chest and
abdominal lesions by aspiration under EUS guidance.

Experiences and lessons

The gold standard of treatment for NET G1 is surgery. However, if patients are
diagnosed with NET G1 by EUS-FNA, there is a possibility that the patients will
not agree to surgery. In fact, certain NET G1 patients did not agree to surgery
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in the current case series, so the authors only followed up these patients. If we
only follow up PNET G1 patients, the authors have to be careful about certain
risk factors for metastasis of the PNETSs.

Peer-review
This is an interesting paper on whether patients with G1 pancreatic NET can be
followed without surgery using a case series of patients.
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