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Abstract 

The antiproliferative treatment options for neuroendocrine tumors (NET)/neuroendocrine 

carcinomas of the gastrointestinal tract critically depend on the proliferation rate, evaluated 

by immunohistochemical staining for Ki-67. According to their grading, tumors are treated 

with somatostatin analogs, mTOR inhibitors, or cytotoxic substances. This case illustrates 

downgrading of a primarily highly proliferative NET achieved by a variation of cytotoxic 

chemotherapy regimens, followed by a combination therapy using everolimus together with 

lanreotide. The latter medication might lead to a good clinical response as far as tumor 

growth is concerned. © 2017 The Author(s) 
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Introduction 

In recent years, the increasing number of randomized controlled trials in the field of 
neuroendocrine tumors (NETs) resulted in more treatment options of this disease entity, 
which is only rarely encountered. Gastrointestinal NETs are usually treated according to 
their grade. Therapeutic regimens include somatostatin analogs (G1 and G2 with Ki-67 
<10%) and inhibitors of the mammalian target of rapamycin (mTOR) (G1 and G2 with Ki-67 
<20%). According to international guidelines (ENETS), G3 tumors (Ki-67 >20%) should be 
treated with cytotoxic drugs [1–5]. However, the G3 fraction represents a heterogeneous 
group of neoplasms, as patients with well-differentiated tumors and lower Ki-67 (20–55%) 
show a poorer response to platinum-based chemotherapy than patients with Ki-67 >55%. 
Therefore, neuroendocrine neoplasms currently assigned to the WHO G3 category have been 
suggested to be subdivided into two subtypes: G3 NET (Ki-67 20–55%) and G3 neuroendo-
crine carcinoma (NEC) (Ki-67 >55%) [6–10]. 

Case Report 

A 61-year-old female patient was diagnosed with a histologically proven NET of the 
small bowel with metastases to the local lymph nodes (pT1, N1 [2/3], G3, Ki-67 25%). Apart 
from hypertension, a mild chronic kidney insufficiency, and a successfully treated ductal 
carcinoma of the left breast 10 years ago, her medical record was inconspicuous. The prima-
ry tumor and local lymph node stations were resected in a curative attempt, followed by a 
first-line adjuvant chemotherapy with 4 cycles of cisplatin in combination with etoposide. 
Two years later, the patient was found to be free of recurrence. However, a CT scan revealed 
tumor progression manifesting as retroperitoneal lymphadenopathy. Subsequently, further 
chemotherapy with topotecan was initiated, but liver metastases developed despite ongoing 
therapy. Application of trofosfamide as well as a combination of temozolomide and capecita-
bine failed to stabilize the disease. To find further treatment options, the patient underwent 
restaging, including a 68Ga-DOTA-NOC PET-CT scan, which revealed strong expression of 
somatostatin receptors. For further clarification, the patient’s liver metastases were investi-
gated by liver biopsy, revealing a proliferation index (Ki-67) of 15% (Fig. 1). This surprising 
result was interpreted as downgrading from a G3 to a G2 NET. Consequently, a guideline-
consented therapy for G2 NETs with everolimus in combination with lanreotide was started 
according to the receptor expression. After a 3-month treatment period, the CT scan indicat-
ed a partial response (Fig. 2), and her chromogranin A levels in the blood sample normal-
ized. CT scans performed 12 months after the first application of everolimus and lanreotide 
showed that the disease had stabilized. 

Discussion 

G3 NETs of the small bowel are a rare finding with an estimated survival time of 30 
months only [5, 11]. Only little is known about treatment options for these tumors, and 
many recommendations are based on findings achieved by investigating high proliferative 
NECs of the pancreas. 

The G3 NET subgroup with a Ki-67 index of 20–55% commonly develops early lymph 
node and liver metastasis and often insufficiently responds to chemotherapy. Various re-
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sponse rates ranging from 17 to 67% in first-line chemotherapy with cisplatin and etoposide 
have been reported in all G3 NETs and NECs [5]. Locoregional therapies, such as chemoem-
bolization (TACE), radiofrequency ablation (RFA), laser-induced thermotherapy or selective 
hepatic transcatheter arterial embolization (TAE), selective internal radiotherapy (SIRT), as 
well as palliative liver surgery, can be used for treating liver metastases, but may have seri-
ous side effects. No other medical treatment than cytotoxic chemotherapy is recommended 
for G3 tumors of the neuroendocrine system. It remains uncertain whether somatostatin 
analogs and mTOR inhibitors are able to induce response or disease stabilization in the ini-
tial G3 tumor. This raises the question if even G3 NETs with a Ki-67 over 20% and less than 
55% will benefit from the use of mTOR inhibitors and somatostatin analogs. In a small co-
hort of 27 heterogeneous patients with poorly differentiated NET, a combination of chemo-
therapy with slow-release lanreotide showed response rates of up to 37% [3, 12]. Gilabert et 
al. [13] recently published promising results on the use of mTOR inhibitors in combination 
with somatostatin analogs in a small cohort of patients with NECs of the pancreas (median 
Ki-67 45%), who refused cytotoxic chemotherapy. Another recent study, including 15 pa-
tients with pancreatic G3 NET (average Ki-67 30%), reported disease stabilization in 40% of 
patients over 12 months [14]. This case raises the question about the possibility of down-
staging a NET/NEC with cytotoxic chemotherapy to open up alternative treatment strate-
gies. The biopsy of a liver metastasis revealed a better differentiated G2 tumor and enabled a 
combination therapy with lanreotide and everolimus, which led at least to a partial response 
not achieved by guideline-conformed cytotoxic chemotherapy. We suggest that the change in 
the proliferation index from G3 to G2 NET was due to the chemotherapies mentioned above. 
The accuracy of Ki-67 quantification techniques, such as digital image analysis and manual 
counting, was demonstrated by Tang et al. [15]. The risk of an initial misinterpretation of the 
Ki-67 status in this case was minimized by consultation of two independent pathologists 
using manual counting. Heterogeneity in the proliferation index among primary tumor and 
metastasis, as well as metastasis among each other, is well known. However, tumor biology 
aggravates with increasing duration of disease, and metastasis is supposed to be less differ-
entiated than the primary tumor. Two independent studies showed that the Ki-67 index was 
higher in metastases than in the primary tumor [16, 17]. In our case, the metastases were 
better differentiated than the primary tumor, which underlines the impact of downgrading 
as a future treatment strategy for this challenging G3 NET subtype. 

To the best of our knowledge, this is the first case in the literature to describe the down-
grading of a G3 NET of the small bowel to a G2 NET. 

Conclusion 

Based on this case, we conclude that G3 NETs with insufficient treatment response to 
cytotoxic chemotherapy could be considered for restaging as downgrading of the tumor may 
occur, which potentially opens the chance for additional treatment options. 
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Fig. 1. a Liver biopsy with formation of a solid-trabecular growing tumor (red circle), non-neoplastic liver 

parenchyma (black arrows). b A Ki-67 proliferation fraction of approximately 15% (10×). 
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Fig. 2. a October 2015. Contrast-enhanced axial CT scan. The arterial phase image reveals multiple liver 

metastases with confluent, hypervascular lesions in both liver lobes (red arrows). b January 2016. Follow-

up CT scan 3 months later after initiation of everolimus and lanreotide shows gradual reduction in number 

and size of the liver lesions. 
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