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CASE REPORT

A rare gastric lesion: diminutive, well‑differentiated, Grade 3, type 
3 gastric neuroendocrine tumor with extremely high ki‑67 index 
removed en bloc under endoscopy
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Abstract
Grade 3, type 3 gastric neuroendocrine tumor (g-NET) shows specific features of clinical interest and the therapeutic man-
agement of the lesion is not yet completely standardized. We present the unusual case of a 34-year-old male patient with 
a diminutive (less than 0.5 cm), well-differentiated, G3, type 3g-NET with extremely high Ki-67 index (higher than 80%). 
The lesion was subsequently removed en bloc via endoscopic submucosal dissection. Regarding the proliferation rate, 
Ki-67 index values usually range from 21 to 50%, and less commonly above 55%, in G3 NET. To our knowledge, this lesion 
represents a small size with the highest Ki-67 index diagnosed with G3 g-NET. However, as g-NET might recur even after 
a long duration, we recommend a long-term follow-up, such as 10 years after complete resection in patients to evaluate the 
endoscopic resection approach.
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Introduction

Type 3 gastric neuroendocrine tumor (g-NET), representing 
8–29% of g-NET, are not related to hypergastrinemia and 
ECL hyperplasia [1, 2]. They are usually located in the gas-
tric fundus and body surrounded by normal (non-atrophic) 
mucosa [3]. Type 3 g-NET occur most frequently in males 
over 50 years old, are typically large solitary (> 2 cm in 
diameter, with a mean of 5 cm in size), ulcerated, deeply 
invasive (invade underlying submucosa/deeper tissue in 
more than 75% of cases), and often metastatic upon diagno-
sis [3, 4]. As stated in the National Comprehensive Cancer 

Network (NCCN) and the Current European Neuroendo-
crine Tumor Society (ENETS) guidelines, the management 
of locoregional type 3 g-NET depends on tumor size and the 
general condition of the patient [5, 6]. In general, gastrec-
tomy with lymph node dissection remains the recommended, 
because type 3 g-NET have a relatively high potential of 
developing lymph node metastasis (LNM). However, as the 
screening esophagogastroduodenoscopy increases, some 
relative small, locoregional, type 3 g-NET with early stage 
are diagnosed, and endoscopic management for small lesions 
has been proposed [7]. However, only for Grade 1/Grade 2 
type 3 g-NET without evidence of regional lymphadenopa-
thy, the endoscopic resection might be an alternative treat-
ment option. Herein, we present the case of a young male 
with a diminutive (< 0.5 cm), well-differentiated, G3, type 
3 g-NET with extremely high Ki-67 index removed en bloc 
via ESD.

Case presentation

A 34-year-old male patient underwent an endoscopy for 
health check-up. One superficial elevated lesion (about 
0.5 cm in diameter) was discovered around the greater cur-
vature of middle gastric body (Fig. 1). The biopsy showed 
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uniform tumor cells with round or ovoid nuclei and slightly 
eosinophilic cytoplasm, showing small acinar architecture 
(Fig. 2). Immunohistochemistry, tumor cells were posi-
tive for synaptophysin (Syn), chromogranin A (CgA) and 
SSTR2, while negative for p53,  H+,K+-ATPase, pepsino-
gen-I and MUC6 (Fig. 2). Notably, Ki-67 index showed 
extremely high (> 80%, repeated three times, Fig. 2). Thus, 
this tumor was diagnosed with g-NET (well-differentiated) 
G3 according to 2019 WHO classification of digestive sys-
tem tumours.

Clinically, the patient had no carcinoid symptoms, such 
as nausea, vomiting, dyspepsia, abdominal discomfort, 
flushes, or diarrhea. He had no family history of cancer and 
no significant medical history except for allergic rhinitis 

co-existing asthma which was treated with omalizumab and 
Salmeterol/fluticasone propionate. The patient had no medi-
cal history of PPI or H2 receptor antagonists. Paraclinical 
tests including serum NSE, gastrin, PG I/II, anti-H. pylori 
antibody were all normal. The CT imaging with contrast 
of stomach, 18F-Fluorodesoxyglucose (18F-FDG) PET-CT, 
99mTc-SPECT and 68Gallium-DOTATOC PET-CT, showed 
no metastasis. Tumor was removed en bloc via endoscopic 
submucosal dissection (ESD), because patient refused sur-
gery definitely.

Final pathology analysis reported the lesion with 
4.0 × 3.0 mm in diameter, was confined to mucosa, sur-
rounded by non-atrophic fundic gland mucosa, without lym-
phovascular or neural invasion, and both lateral and vertical 

Fig. 1  Representative images 
obtained on endoscopic 
examination. One superficial 
elevated lesion (type IIa in Paris 
classification, about 0.5 cm 
in diameter) was discovered 
around the greater curvature of 
mid-body
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resection margins were negative (Fig. 3). The tumor cells 
diffusely stained for Syn, CgA and SSTR2 (Fig. 3). Of note, 
the lesion showed an extremely higher Ki-67 index (≥ 80%), 
but the mitotic count was 1/10HPF. The final diagnosis of 
this patient was well-differentiated, high-grade (G3), type 
3 g-NET, Stage I (pT1N0M0, according to AJCC prognostic 
stage groups). The patient recovered well without metastasis 
for 1-year follow-up.

Discussion

An accurate pathological assessment of the Ki-67 index 
is essential for rigorously identifying highly proliferative 
G3 NET. Current classification demonstrated that g-NET 

and NEC may well have different carcinogenic pathways. 
G-NET is originated from immature endocrine prolifera-
tive cells, whereas most NEC originally arises from preced-
ing adenocarcinoma [8]. In general, the proliferation rate 
(mitoses and the Ki-67 index) and differentiation status are 
used to distinguish G3 NET from NEC of the digestive tract 
[10]. G3 NET presents a well-differentiated morphology of 
neuroendocrine cells with vesicular nuclei without nucleoli 
and moderate amphophilic cytoplasm arranged in a nested 
pattern, whereas the mitoses or Ki-67 index are higher than 
20%. Regarding the proliferation rate, Ki-67 index values 
usually range from 21 to 50% (median Ki 67 index was 
30%), and less commonly above 55%, in G3 NET, whereas 
NEC often show higher values up to 100% (with median Ki 
67 index was 80%) [1, 9–13]. Clinicians should be aware 

Fig. 2  Pathology analysis of biopsy specimen. Tumor cells are well-
differentiated, confined to mucosa, surrounded by non-atrophic 
mucosa (H&E). Immunohistochemistry, tumor cells were with 
extremely high Ki-67 index (≥ 80%), diffusely staining for CgA, Syn 

and SSTR2, while negative for p53,  H+,K+-ATPase, pepsinogen-I 
and MUC6. H&E and immunostaining images are amplified × 200, 
respectively
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of the possibility of G3 NET instead of NEC when a tumor 
is localized in the stomach, justifying the reanalysis of the 
initial histopathological specimen.

Moreover, G3 NET suffered from a lack of guidelines 
or consensus-based recommendations because of their 
rarity and the lack of well conducted robust trials [10]. 
The therapeutic management of digestive G3 NET is bal-
anced between G1/2 NET and NEC treatments [14]. The 
tumors probably should be treated as “aggressive version” 
of G2 NET rather than managing them as poorly differ-
entiated NEC, because they are well-differentiated. Cur-
rently, surgical resection appeared to be the first option 

for localized digestive G3 NET, regardless of tumor 
grading [2, 9]. However, recent large-scale cohort study 
from Japan showed that endoscopic resection could be an 
alternative treatment option for some type 3 g-NETs, such 
as ≤ 10 mm, confined to the mucosa or submucosa, with 
a grade of G1 despite the risk of LNM [15]. As pointed 
by Hirasawa et al. [15], type 3 g-NET may be biologically 
different from gastric adenocarcinoma. For gastric adeno-
carcinoma, unresected LNM or recurrence leads to a poor 
prognosis. However, for g-NET, not all LNM arising from 
small g-NET are fatal. Endoscopic resection for some rela-
tive small, locoregional, type 3 g-NET with early stage is 

Fig. 3  Macroscopic and histological images of ESD specimens. A 
macroscopic image of the ESD specimens (Left). Low (×40) and 
high-power magnification (×200) of ESD specimens (Right). Tumor 

cells are well-differentiated, confined to mucosa. Immunostaining 
for Ki67, Syn, CgA, and SSTR2 showed positive findings. H&E and 
immunostaining images are amplified ×40 and ×200, respectively
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becoming a matter of concern. There is growing evidence 
that the outcomes of patients with G3 NET vary greatly 
and that the tumor grade as assessed by the Ki67 index is 
insufficient as a stand-alone method to predict outcomes 
in this group.

This patient case represents a very rare and serious diag-
nosis. Here, we first presented a case of well-differentiated, 
G3, type 3 g-NET, which was diminutive, intramucosal and 
with extremely high Ki-67 index, removed via ESD suc-
cessfully. However, studies have reported about patients 
with small type 3 G-NET treated by endoscopic resection 
or excision without lymph node dissection who developed 
LNM after ≥ 10 years [16, 17]. As there is no solid evidence 
to support the surveillance procedures for patient with G3, 
type 3, g-NET after endoscopic complete resection, the sur-
veillance plan for this patient was implemented according 
to the recommendations for localized NEC patients or G3 
g-NET patients with unfavorable biology who undergone 
complete resection by the NCCN and ENETS guidelines. 
We recommend a long-term follow-up, such as 10 years. 
For the surveillance, every 12–24 weeks for 2 years, then 
every 12–24 months for up to 10 years, and after 10 year 
post-resection, surveillance should be considered as clini-
cally indicated. Specifically, complete patient history and 
physical examination, biochemical tests including the lev-
els of plasma gastrin, CgA, and NSE, and abdominal/pelvic 
multiphastic CT or abdominal/pelvic MRI with contrast 
should be performed during these follow-up visits. Chest 
CT scans are also recommended as appropriate to assess for 
lung metastasis every year. Follow-up endoscopies which are 
also useful for histological diagnosis, are recommended at 
3 months, 12 months and 24 months after primary therapy, 
and then as clinically indicated. Additional imaging includ-
ing 18F-FDG-PET/CT or SSR-based imaging are not rou-
tinely recommended, particularly if negative at diagnosis, 
but may be indicated to assess disease burden in cases of 
subsequent possible recurrence. Of note, clinical assessment 
visits should be scheduled frequently, and clinical judgement 
is advised to establish the appropriate assessment interval.

It is now established that well-differentiated G3 NET 
have a better prognosis than NEC because of distinct tumor 
characteristics. With all this in mind, G3 NET should ben-
efit from a specific therapeutic approach with more trials 
expected to help define their precise management.
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