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Abstract. Gangliocytic paraganglioma (GP) is a rare neuro‑
endocrine tumor primarily found in the duodenum, most 
commonly in the second and third sections of the duodenum. 
Diagnosis of GP is based on its distinctive histopathological 
characteristics, which include three types of tumor cells in 
varying proportions: i) Epithelioid, ii) spindle‑like and iii) 
ganglion‑shaped cells. The distribution of the three tumor 
cell components varies from case to case and a patient may be 
easily misdiagnosed if one of the components is predominant. 
Endoscopic submucosal dissection (ESD) or surgical resec‑
tion is the ideal treatment for duodenal GP (DGP); however, 
biotherapy, nuclide therapy, chemotherapy, targeted therapy 
and immunotherapy can be selected individually for patients 
with postoperative recurrence, metastasis or not suitable 
for surgery. In the present study, a male patient with DGP 
experienced recurrence after ESD surgery, and so received 
octreotide (Novartis; 30 mg/28 days) for 12 consecutive cycles. 
The patient had no further symptoms of gastrointestinal 
bleeding and no new lesions or metastases were observed after 
47 months of follow‑up.

Introduction

Gangliocytic paraganglioma (GP) is a markedly rare neuro‑
endocrine tumor (NET) that was initially identified by 
Dahl et al (1) in 1957. In total, >260 cases of GP have been 
documented thus far worldwide. GP can arise at any age. The 
median age at onset is 51.2 years and a greater number of 
patients are male, with a male‑to‑female ratio of 157:104 (2). 
The majority of documented cases were from the second and 
third sections of the duodenum, particularly the duodenal 

ampulla around the abdomen (3), The size of GP around the 
ampulla ranges from 0.7 to 19.0 cm, with a median size of 
~2.2 cm (4). A few cases were detected elsewhere, including 
the esophagus, mediastinum, pericardium, thymus and 
lung (5‑7). GP consists of varying proportions of three types 
of tumor cells: i) Epithelioid, ii) ganglion‑shaped and iii) 
spindle‑like cells, and is identified by distinct histopatholog‑
ical and immunohistochemical markers (8). The proportion of 
the three tumor cell components varies from case to case and 
misdiagnosis is common when one cell component dominates 
in an individual. Duodenal GP (DGP) is typically considered 
a benign tumor; however, there is a certain risk of malignancy 
associated with it (9).

The present study describes the diagnosis and treatment of 
a case of DGP that reappeared after endoscopic resection, in 
an effort to improve the current understanding of this disease 
and to provide a reference for future clinical work.

Case report

The patient was a 39‑year‑old male with no previous under‑
lying disease, a heavy oily and spicy diet, a history of smoking 
(10 cigarettes per day) and no history of alcohol intake. The 
patient was admitted to the Second Affiliated Hospital of 
Xuzhou Medical University (Xuzhou, China) in March 2020 
with black stools for 3 days. The patient had tarry stools, 
accompanied by dizziness, palpitation and weakness of the 
limbs. The patient vomited coffee‑colored stomach contents, 
fainted once and regained consciousness within a short period 
of time. Physical examination revealed acute anemia, a soft 
belly with no pressure or rebound pain and no abdominal mass. 

After admission, hemoglobin was found to be 54.2 g/l 
(normal, 150‑175 g/l), with no abnormalities in coagulation, 
liver or renal function, or tumor indicators. An enhanced 
computed tomography (CT) scan of the whole abdomen 
revealed a soft tissue mass, measuring ~2.7x2.4 cm, with a 
modest increase upon enhanced scanning (Fig. 1A). During 
the hospitalisation, the patient continuously vomited brilliant 
red blood, destooled dark red blood, and appeared to be in 
hemorrhagic shock; hemoglobin gradually decreased to 40 g/l. 
At 2‑days post‑admission, an emergency gastroscopy revealed 
a large irregular bulge in the duodenal papilla. The surface 
mucosa was smooth, the papillary opening was not clearly 
visible and an ulcer and a red thrombus head with limited 
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bleeding were visible on the surface. A titanium clip was 
attached to stop the bleeding (Fig. 2A and B). After 8 days of 
endoscopic haemostasis, the patient's vital signs were stable, 
and the bleeding was temporarily controlled. The duodeno‑
scope and endoscopic ultrasound revealed that the titanium 
clip had slipped off. The duodenal papilla was large, with the 
white submucosal tumour barely visible and bile outflowing 
from the papilla opening. Ultrasonography indicated that the 
lesion was hypoechoic, with well‑defined borders and a gener‑
ally uniform texture (Fig. 2C and D). Endoscopic treatment 
was advised in the case of DGP.

A gastroenterologist suggested performing a major surgery 
to remove the tumor. Following careful consideration, the 

patient and his family requested endoscopic treatment for the 
tumor. On March 20, 2020, endoscopic resection of a duodenal 
papilloma was performed. The operation revealed a 2.7x2.5‑cm 
firm and smooth protrusion in the descending portion of the 
duodenum. The root of the tumor was ligated with a snare, and 
most of the tumor was mucous membrane. Electrocoagulation 
resection was performed in stages and pulsatile haemorrhage 
was discovered in a blood artery beneath the mucosa soon 
after cutting. To halt the bleeding, electrocoagulation forceps 
were used and peripheral blood vessels were treated. The 
procedure was successful. The wound was found to be smooth 
and free of tumour residue, and it was rinsed to ensure that 
there were no vascular residues or perforations on the surface. 

Figure 1. Imaging results of the duodenal mass corresponding to the present case report. (A) Abdominal enhanced CT (March 2020) showing a modest 
enhancement on enhanced scanning and a soft tissue mass in the descending section of the duodenum ~2.7x2.4 cm in size (arrow). (B) Transverse plane and 
(C) Sagittal plane abdominal enhanced CT (June 2020) showing a mass of 2.8x1.9 cm in the horizontal section of the duodenum, which could be a recurrence 
of duodenal gangliocytic paraganglioma (arrows). (D) 68Ga‑Dotatate and (E) 18F‑FDG PET‑CT (June 2020) revealed a focus of considerably increased FDG 
uptake of ~2.9x1.9 cm in size (arrows). Punctate calcification was observed inside, as well as elevated 68Ga uptake above the horizontal section of the retroperi‑
toneal duodenum, suggesting possible metastasis or recurrence. (F‑H) Abdominal enhanced CT on (F) September 2020, (G) February 2021 and (H) February 
2024 revealed that the masse's size was hardly altered compared with the previous scan (arrows), and the enhancement scan showed limited enhancement. 
(I) PET‑CT on February 2024 revealed a nodule with enhanced FDG metabolism, measuring ~2.9x1.8 cm and located above the duodenum (arrows). CT, 
computed tomography; PET, positron emission tomography; FDG, fluorodeoxyglucose.
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The patient made a full recovery and was released 10 days 
after the surgery.

Regarding the findings of the histopathological analyses 
(duodenum), which were performed according to standard 
procedures, tumor tissue was found in the mucous membrane, 
mucous membrane muscular and submucous membrane layers 
(Fig.  3A). The tumor was a single piece of grayish‑white 
nodular tissue that measured ~2.7x2.4x1.9 cm. The tumor 
tissue was composed of three different types of cells, namely 
epithelioid, ganglion‑shaped and spindle‑like cells. The 
majority of the tumour cells were arranged in nests; the cells 
were oval, with abundant and light‑stained cytoplasm and oval 
nuclei, and nuclear mitotic figures were difficult to discern. 
There were visible short spindle cells arranged in sheets or 
bundles and nodule‑like cells dispersed throughout the area 
(Fig. 3B‑D). 

Immunohistochemical staining was performed according 
to the standard percedures (10). Regarding the immunohis‑
tochemical findings, the tumor cells expressed somatostatin 
receptor (SSTR)2(+) (cat. no. 704011; 1:1,000 dilution), the 

epithelioid cells exhibited the following characteristics: 
Synaptophysin(+) (Syn; cat. no. MA5‑14532; 1:1,000 dilution) 
(Fig.  3E), chromogranin A(+) (CgA; cat.  no. MA1‑25038; 
1:100 dilution), CD56(+) (cat. no. MA5‑11563; 1:500 dilution) 
(Fig. 3G), cytokeratin(+) (CK; cat. no. MA5‑32118; 1:500 dilu‑
tion), melan‑A(+) (cat. no. MA5‑14168; 1:200 dilution) and 
epithelial membrane antigen(‑) (EMA; cat. no. MA5‑11202; 
1:100 dilution). The spindle‑like cells showed the following 
characteristics: S100(+) (cat. no. MA5‑12969; 1:100 dilution) 
(Fig. 3F), neurofilament dispersed(+) (NF; cat. no. PA5‑78668; 
1:500 dilution) and partly CD34(+) (cat. no. MA1‑10202; 1:100 
dilution). The ganglion‑shaped cells exhibited the following char‑
acteristics: NF(+) (Fig. 3H), <2% Ki‑67(+) (cat. no. MA5‑14520; 
1:200 dilution), HMB45(‑) (cat.  no.  MA5‑13232; 1:80 
dilution), desmin(‑) (cat.  no.  MA5‑13259; 1:100 dilu‑
tion), smooth  muscle  actin(‑)  (SMA; cat.  no.  14‑9760‑82; 
1:500 dilution), gastrointestinal stromal tumor 1(‑) 
(Dog‑1; cat.  no.  MA5‑16358; 1:100 dilution) and CD117 
(cat.  no.  MA5‑15894; 1:500 dilution) (all Thermo Fisher 
Scientific, Inc.). DGP was considered when combining the 

Figure 2. Duodenoscopic and ultrasonographic endoscopy of the duodenal mass. During duodenoscopy, (A) a large irregular protrusion of ~2.7x2.5 cm was 
observed in the duodenal papilla. It included a smooth mucosa surface, an ulcer and a red thrombus head with some hemorrhage. (B) A titanium clip was used 
to seal the bleeding site. (C) After 8 days of endoscopic haemostasis, the clip slipped off, leaving the duodenal papilla with submucosal prominence and surface 
erosion. (D) On ultrasound, the lesion appeared to be hypoechoic, with clearly defined borders and a generally uniform texture.
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Figure 3. Histopathological and immunohistochemical characteristics of the duodenal gangliocytic paraganglioma. (A) The tumor was dispersed throughout 
the submucosa, mucosal muscle layer and mucosal layer. The tumor consisted of (B) epithelioid cells, (C) spindle‑like cells and (D) distributed nodal 
ganglion‑shaped cells (H&E staining; magnification, x100). (E) Epithelioid cells were positive for synaptophysin (magnification, x100). (F) Spindle‑like cells 
were positive for S100 (magnification, x100). (G) Epithelioid cells were positive for CD56 (magnification, x200). (H) Ganglion‑shaped cells were focal positive 
for neurofilament (magnification, x100). H&E, hematoxylin and eosin.
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morphological findings revealed by hematoxylin and eosin 
staining with the immunohistochemical findings. 

In June 2020, the patient was examined by an abdominal 
enhanced CT scan, which revealed a mass of ~2.9x1.9 cm in 
the horizontal segment of the duodenum, and a nodular cell 
paraganglioma recurrence was considered (Fig. 1B and C). 
The next day, 68Ga‑Dotatate (Target Molecule Corp.) and 
18F‑FDG (Target Molecule Corp.) positron emission tomog‑
raphy (PET)‑CT were further performed for refinement to 
evaluate metastasis or recurrence, which also identified a 
retroperitoneal duodenal nodule above the horizontal portion; 
there was positive growth inhibitory receptor imaging and 
considerably active glucose metabolism (Fig.  1D  and  E). 
It was suggested that the patient may undergo endoscopic, 
radical surgical or biological treatments. After consideration, 
the patient requested biotherapy and received octreotide 
(Novartis Corp.) at 30 mg/28 days for 12 consecutive cycles. 
After 47 months of postoperative follow‑up, the patient did 
not have any further symptoms of gastrointestinal bleeding 
and was re‑examined in September 2020, February 2021 and 
February 2024, with hemoglobin and gastrointestinal tumor 
markers within the normal ranges. The lesions at the horizontal 
duodenum appeared to be unremarkable compared with the 
previous imaging changes and no new lesions or metastases 
were observed (Fig. 1F‑I).

Discussion

GP is now classified as composite gangliocytoma/neuroma 
and neuroendocrine tumor according to the 2022 World 
Health Organization (WHO) Classification of Neuroendocrine 
Neoplasms  (11,12). NETs frequently overexpress SSTRs, 
particularly of type 2 (13). 68Ga‑Dotatate is a selective SSTR‑2 
PET tracer with a strong affinity for SSTR‑2‑expressing NETs; 
thus, it is recommended as the imaging modality of choice for 
the early diagnosis of GP (14). The final diagnosis of GP is 
based on its distinct histopathological features, which include 
a mixture of three cell types, namely epithelioid, spindle‑like 
and ganglion‑shaped, in varying proportions (8). Epithelioid 
cells in GPs are similar to those that compose paragangliomas 
and/or carcinoid tumors, with polygonal cells, abundant 
cytoplasm, ovoid nuclei, indistinct nucleoli and dense core 
granules visible on electron microscopy, and are arranged 
in dense nests and trabeculae. Epithelioid cells are mainly 
positively immunoreactive for Syn, neuron‑specific enolase 
(NSE), CgA, CD56, growth inhibitors and pancreatic poly‑
peptide (PP) (15). Spindle‑like cells show a neurofibromatous 
structure with elongated nuclei in bundles surrounding nests 
of epithelioid cells and ganglion‑shaped cells, and are mainly 
positive for S100 and NSE (16). Ganglion‑shaped cells are 
spread singly or in nests amid epithelioid and spindle‑like 
cells, with infrequent mitotic cell divisions and no evident 
anisotropy or necrosis. They proliferate in a manner similar 
to that of ganglioneuromas, with big nuclei containing large 
quantities of eosinophilic cytoplasm. Ganglion‑shaped cells 
show positive reactivity for Syn, NSE and CD56 (17). 

The tumor proliferation index or Ki‑67 is used clinically 
to assess tumor cell division and proliferation activities. The 
higher the value, the greater the proliferation activity of tumor 
cells (18). In the present study, positive expression of Ki‑67 was 

<2%, indicating that tumor cell proliferation activity was weak 
and prognosis was good. The proportion of the three tumor 
cell components varies from case to case and misdiagnosis is 
common when one cell component dominates in an individual.

GP is notably rare and typically appears clinically in 
the second and third sections of the duodenum, particularly 
in the area surrounding the duodenal jugular abdomen (3), 
although it can also be present in the biliary tract, pancreas, 
esophagus, stomach, jejunum, cecum, thymus, mediastinum, 
lungs, bladder and other areas of the body (5‑7,19‑22). GP 
can arise at any age. It has been recorded in patients aged 
15 to 92 years. The median age at onset is 51.2 years and the 
majority of them are males, with a male‑to‑female ratio of 
157:104 (2). Previous research also indicated that there was no 
gender difference in terms of occurrence of GP and the size 
of GP around the ampulla ranges from 0.7 to 19.0 cm, with a 
median size of ~2.2 cm (4). The 2019 WHO Classification of 
Tumors of the Digestive System (5th edition) (23) indicated 
that GP was a NET with a fair prognosis that is not likely to 
experience recurrence or metastasis; however, there is still 
a risk of malignancy. The 1‑, 3‑ and 5‑year survival rates of 
GP around the duodenal jugular abdomen were reported to 
be 100, 83.3 and 55.6%, respectively, according to a study by 
Chiang et al (4). An increasing number of case reports of GP 
with distant metastasis, recurrence and lymph node metastasis 
have been published (9,24). The most common type of metas‑
tasis is lymph node metastasis, followed by liver, lung, bone 
and other organ metastases. Li et al (25) reported a case of 
lethal GP with multifocal metastasis. The present study reports 
a case of DGP with short‑term recurrence. No lymph node or 
distant metastases were identified during 4 years of follow‑up.

The primary factor influencing the clinical presentation of 
GP is the tumor growth site. While gastrointestinal bleeding, 
abdominal pain, anemia, diarrhea, wasting and other symp‑
toms are typical of DGP, a few patients may experience biliary 
obstruction symptoms (26) or even no symptoms at all that are 
unintentionally identified during physical examination. The 
main clinical manifestations of DGP reported in the present 
study were black stool and anemia, which could easily be 
misdiagnosed as other digestive diseases. 

GP is uncommon in clinical practice and clinicians have 
limited knowledge of this condition. GP is formed by the 
combination of epithelioid, spindle‑like and ganglion‑shaped 
cells in different ratios. It is usually dominated by epithelioid 
and spindle‑like cells, with ganglion‑shaped cells dispersed 
throughout. In clinical practice, it is easy to cause missed 
diagnosis and misinterpretation when a sample is acquired 
incompletely or a specific cell component is prominent. 

It is necessary to differentiate this condition from the 
following illnesses when epithelioid cells predominate over 
GP: i) NET grade 1 (NET G1): In 2022, the WHO classified 
NET into G1, G2 and G3 according to their mitotic count 
or Ki67 index. The diagnostic criteria for NET include: G1, 
<2 mitoses/2 mm2 and/or Ki67 <3%; G2, 2‑20 mitoses/2 mm2 
and/or Ki67 3‑20%; and G3, >20 mitoses/2 mm2 and/or Ki67 
>20% (11). NET G1 is a carcinoid that accounts for 50% of 
all gastrointestinal and pancreatic NETs. Clinical symptoms 
include abdominal discomfort, abdominal pain, black stool, 
weight loss and other symptoms. Tumor cells can be arranged 
in an island‑like, trabecular or adenoid pattern on pathology. 
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Immunohistochemistry shows that Syn, CgA, NSE, carcino‑
embryonic antigen (CEA), CD56 and Ki‑67 are all positively 
expressed, similar to GP. However, GP epithelioid cells were 
previously reported to be positive for PP and progesterone 
receptor, while NET G1 are negative for these, which is 
helpful to differentiate them (2); and ii) poorly‑differentiated 
adenocarcinoma: When GP epithelioid cells exhibit 
invasive proliferation, they must be distinguished from poorly‑
differentiated adenocarcinoma. The immunophenotype of GP 
epithelioid cells is often positive in Syn and CgA expression, 
while negative for EMA and CEA expression, whereas the 
immunophenotype of poorly differentiated adenocarcinoma 
cells is simple in composition and apparent in atypia.

When GP is dominated by spindle‑like cells, it should be 
distinguished from the following diseases: i) Gastrointestinal 
stromal tumor (GIST), which is a type of gastrointestinal 
mesenchymal tumor that often affects the stomach and small 
intestine. It is more frequent in middle and old age, and there 
are no evident clinical signs in the early stage. Patients with 
mid‑ and late‑stage GIST may experience gastrointestinal 
bleeding, abdominal pain, abdominal mass, anemia, emacia‑
tion and other symptoms  (27). The pathology of GIST is 
mainly composed of spindle and/or epithelioid cells, which 
may be mistaken for GP dominated by spindle‑like cells. The 
immunohistochemistry of GIST is characterized by CD117 
(c‑KIT), CD34 and DOG‑1 expression, but negative Syn and 
S100 expression, whereas GP often shows positive SSTR2 
and Syn expression but negative CD117, CD34 and DOG‑1 
expression (28). In the present study, the expression of SSTR2 
and Syn in DGP was positive, while CD117 and DOG‑1 were 
negative. Accordingly, the difference in immunohistochemical 
phenotype is helpful to distinguish DGP from GIST; and ii) 
gastrointestinal leiomyoma, which is a benign tumor caused 
by aberrant smooth muscle hyperplasia that typically develops 
in the esophagus and colon, but rarely in the stomach or small 
intestine. In total, 90% of tumors are solitary, round or oval, 
with no genuine envelope, clear boundary, hard, smooth surface 
and core ulcer development. Histologically, the tumor cells 
are organized in a cross bundle, with no or limited mitogenic 
signals and limited malignant signs. Leiomyoma has a posi‑
tive SMA and desmin immunohistochemical phenotype, but 
exhibits negative S100, CD117 and DOG‑1 expression (29). 
In the present case report, the tumor was positive for S100 
but negative for SMA and desmin. As a result, S100, SMA 
and desmin can help to distinguish between gastrointestinal 
leiomyoma and GP. Furthermore, the characteristics in terms 
of expression of CD117, DOG‑1, CD34, SMA and desmin 
allow to distinguish GIST from leiomyoma.

GP should also be distinguished from ganglioneuroma 
(GNs) when it is dominated by ganglion‑shaped cells. GN 
is a benign tumor that develops from the neural crest of the 
sympathetic nervous system and is common in young patients. 
Histopathologically, GNS is composed of ganglion‑shaped 
cells and nerve fibers, with the fundamental distinction 
from GP being the absence of epithelioid cells  (30). Thus, 
identifying epithelioid cells is key to distinguishing between 
GP and GNS.

At present, there are no defined diagnostic or therapeutic 
standards for GP; thus, local or radical resection is the primary 
treatment for GP in clinical practice. Endoscopic submucosal 

dissection (ESD) offers advantages such as reduced surgical 
trauma, less bleeding, shorter surgical time and faster recu‑
peration compared to surgical operation. ESD has become 
the recommended treatment technique for DGP when the 
tumor diameter is <2.0 cm and if the tumor is restricted to the 
mucosal or submucosal layers, with no local invasion or distant 
metastases (31), and a study has relaxed the tumor diameter to 
3.0 cm (32). In a systematic review by Okubo (33), 27 individ‑
uals with GP who received endoscopic treatment had positive 
outcomes. When GP is >2.0 cm in diameter, it infiltrates into 
the intrinsic muscle layer, and if it has no local invasion or 
distant metastases, it can be removed locally using laparo‑
scopic or open surgery (34,35). Cathcart et al (36) coupled 
duodenoscopy with laparoscopy and employed laparoscopy 
with endoscopic‑assisted localization to completely resect the 
DGP and adjacent duodenal wall, resulting in a successful 
outcome and safe discharge from the hospital 10 days later. 
When infiltrative growth is detected with vascular and lymph 
node invasion or distant metastasis, pancreaticoduodenectomy 
and local lymph node dissection are advised as palliative 
surgical treatments (24).

GP is a type of NET; thus, the pharmacological treatment 
options for NETs are also useful for GP, including biotherapy, 
nuclide therapy, targeted therapy, chemotherapy and immuno‑
therapy. Biotherapy is recommended for individuals with Ki‑67 
<10%, which includes long‑acting somatostatin analogues 
(SSAs) and interferon (IFN)‑α. IFN‑α is less frequently 
utilized in clinical settings and is mostly used for refractory 
functional NETs. The most widely used long‑acting SSAs 
exert antiproliferative/antitumor effects via the SSTR2 (37,38), 
including octretide, lanreotide and pasireotide, among which 
octreotide is mainly used for gastrointestinal NETs, while 
lanreotide is also used for pancreatic NETs. According to 
Nesti et al (39), the progression‑free overall survival (PFS) 
of patients with NET in the octreotide group was noticeably 
higher than that of patients in the placebo group. Lanotide 
significantly extended the PFS of patients with gastroen‑
teropancreatic (GEP)‑NET  (40). According to a study by 
Caplin et al  (41), patients with advanced enteropancreatic 
NETs who were in the lanreotide group had a significantly 
higher PFS than patients in the control group. In addition, 
patients in the lanreotide group experienced a significantly 
lower incidence of treatment‑related adverse events, as well 
as an overall decrease in adverse events. In the present study, 
after surgical recurrence, the patient, who exhibited Ki67 
<2%, received biotherapy with octreotide, and, during routine 
follow‑up assessment, no metastasis was observed in the 
lesion. Currently, NETs can be treated with nuclear therapy as 
a second or third line of treatment. Lutetium‑177 (177Lu) is a 
commonly used radioactive nucleotide that frequently binds to 
somatostatin analogues to form 177Lu‑dotatate, which targets 
SSTR‑positive NETs, inducing DNA breaks in tumor cells, 
leading to apoptosis (42). In September 2017 and January 2018, 
177Lu‑dotatate was licensed in Europe and the US, respectively, 
for the treatment of SSTR‑positive GEP NETs (43). In a phase 
III clinical trial, patients with advanced mid‑gut NETs treated 
with 177Lu‑Dotatate in conjunction with long‑acting octreotide 
exhibited a significant improvement in PFS compared to those 
treated with high‑dose long‑acting octreotide alone  (44). 
Chemotherapy is the first line of treatment for patients 
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with high‑grade (G3) NETs and has an antitumor effect by 
preventing tumor cells from entering the mitotic cycle. It is 
not usually utilized for patients in the G1 or G2 stages of 
cancer (45), including alkylating agents (cisplatin, temozolo‑
mide), topoisomerase inhibitors (etoposide) and thymidylate 
synthase inhibitors (capecitabine). Molecularly targeted drugs 
are divided into two categories, namely i) mammalian target 
of rapamycin inhibitors, with the most representative drug 
being everolimus; and ii) tyrosine kinase inhibitors, including 
sunitinib and sofantinib (46). Everolimus plus temozolomide 
may be the first‑line treatment for metastatic high‑grade GEP 
NETs, according to a prospective multicenter phase II trial (47). 
Immunotherapy drugs include programmed cell death protein 
1 inhibitors, such as pabolizumab, and programmed cell death 
ligand 1 inhibitors, such as dovalizumab (48). The efficacy 
of single immune checkpoint inhibitors in the treatment of 
advanced neuroendocrine neoplasms is limited. At present, 
dual immune checkpoint therapy or a combination of other 
drugs is typically employed to treat them. In a non‑randomized 
controlled multicohort phase II clinical trial, tremelimumab in 
combination with durvalumab demonstrated good antitumor 
effectiveness and safety in GEP and lung NETs  (49). The 
selection of initial and post‑progression treatment options for 
GEP NETs must be evaluated in various aspects according to 
the tumor's SSTR expression, stage, primary characteristic, 
hormonal status and other characteristics. When the tumor 
is SSTR (‑), chemotherapy and targeted drugs are recom‑
mended for patients with stage G1 to G2; when the tumor 
is SSTR (+), long‑acting SSAs are first recommended for 
patients. Systemic chemotherapy is recommended for patients 
with G3 stage tumors independently of SSTR expression by 
the tumor (50).

In conclusion, DGP is a clinically atypical NET, which 
lacks specific clinical manifestations. The diagnosis of DGP 
is primarily based on its distinct histopathological manifes‑
tations, which dictate the treatment modality based on the 
tumor's size, depth of infiltration and metastasis. In our opinion, 
for gastrointestinal tumors, when the preoperative diagnosis 
is unknown, endoscopic local excision can be selected first 
to maximize the guarantee of negative margins and reduce 
the risk of secondary surgery, and, if the pathology exists in 
the presence of positive margins and plexus nerve invasion, 
additional surgical treatment may be performed. In the present 
case, the tumor originated from the mucosal layer and the 
depth of infiltration was shallow, therefore ESD therapy was 
used to totally remove the tumor. The patient required further 
biological therapy after the tumor recurred following surgery. 
There was no lymph node metastases or distant metastasis 
discovered during the ~4‑year follow‑up period. GP is a 
low‑grade cancer with a low risk of metastasis and a favor‑
able prognosis. ESD or surgical resection is preferred, and for 
patients with postoperative recurrence, metastasis or those 
unsuitable for surgery, biotherapy, nuclear therapy, chemo‑
therapy, targeted therapy and immunotherapy can be selected 
independently based on factors including hormone receptor 
expression and tumor grading.
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