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Abstract
Neuroendocrine tumors (NETs) represent a diverse set of malignancies, originating from the
neuroendocrine cells dispersed throughout the body. Their symptoms are associated with the
secretion of bioactive peptides by tumor cells. Five-year survival rates depend on the disease
stage: 93% for local, 74% for regional, and 19% for metastatic disease. This report describes a
case involving a 64-year-old male patient, who was enduring high blood pressure and anemia.
His symptomatology included frequent fainting and bloody vomiting without prior bleeding,
coupled with persistent abdominal pain and weight loss. A complete blood count revealed
microcytic anemia. His condition improved postoperatively after the transfusion of two units of
packed red blood cells, normalizing all parameters. Further biochemistry and serology tests did
not provide significant insights. However, an upper endoscopy unveiled a deep ulcer below the
gastroesophageal junction with ulcer desquamation. A combination of clinical, laboratory, and
radiographic data initially indicated a gastric carcinoma of the intestinal type, characterized by
extensive extracellular mucin secretion. The surgical intervention led to the extraction of
multiple tumors from lymph nodes, culminating in a postoperative diagnosis of a gastroin-
testinal (GI) mesenchymal tumor. NETs predominantlymanifest in the GI tract, initiating primarily
in the small intestine but can also originate in the stomach, appendix, colon, and other parts of
the GI tract. Their development from neuroendocrine cells enables them to produce high
concentrations of hormone-like substances such as neuropeptides and amines.
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Introduction

Neuroendocrine tumors (NETs) are a heterogeneous group of tumors arising fromwidely
distributed neuroendocrine cells throughout the body. The signs and symptoms of these
tumors develop as a result of secreting bioactive peptides by the tumor cells [1, 2]. NET
constitutes only 0.5% of all malignancies. The incidence is approaching 2/100,000. The two
main primary sites are the GI tract (62–67%) and the lung (22–27%), other sites are the
appendix and colon. Cases diagnosed with metastatic disease presented in 12–22% of cases.
In the last decades, the percentage has been rising. This might be due to added awareness,
enhanced diagnostic facilities, or a different criterion of which tumor should be considered as
a NET. In most situations the cases are sporadic, but some cases are concomitant with the
multiple endocrine neoplasia type I syndrome. The 5-year survival is determined by the stage:
93% in local disease, 74% in regional disease, and 19% in metastatic disease [3, 4]. The GI
tract and pancreas are common primary sites for NETs. The predominant complaint by the
patient is nonspecific symptoms for 1 year before the diagnosis. Presenting symptoms of
gastroenteropancreatic NET are abdominal pain, bowel obstruction, diarrhea, flushing, and GI
bleeding [5].

We report a case of a 64-year-old male patient diagnosed with gastric NET intestinal type
as the primary disease, presented with metastasis to the hepatic artery lymph nodes and
pancreas, the spleen was free of the tumor. The CARE Checklist has been completed by the
authors for this case report, attached as online supplementary material (for all online suppl.
material, see https://doi.org/10.1159/000533761).

Case Presentation

A 64-year-old male patient, who is a known case of hypertension and ischemic heart
disease presented to the emergency department complaining of syncope preceded by
hematemesis two times in 1 day prior to the presentation with no melena and no active
bleeding. In addition to the mentioned history, the patient reported an association with
chronic abdominal pain for 2 months and associated with significant weight loss. The patient
was a regular smoker; moreover, he denied any family history of any kind of malignancies or
endocrine diseases. The relevant clinical examination after resuscitation showed a soft lax
abdomenwith no scars’ tenderness andmasses, normal percussion, and normal bowel sound.

The patient had microcytic anemia with hemoglobin of 7.8 g/dL the normal range from
13.8 to 17.2 g/dL, mean corpuscular volume of 67.7 µm3 normal range from 80 to 100 µm3,
mean corpuscular hemoglobin of 22.5 pg the normal range from 26 to 33 pg, and mean
corpuscular hemoglobin concentration of 33.2 g/dL the normal range 32–36 g/dL Table 1.
Post-operation all laboratory results were corrected to normal ranges after he was given two
units of packed red blood cells. Other biochemistry and serology tests were all normal.

Ultrasonography was also obtained which reported nonspecific findings – dilated
stomach. After 2 days, upper endoscopy was performed showing an ugly deep ulcer below the
gastroesophageal junction that was easy to bleed, multiple biopsies were taken. Abdominal
computed tomography scanning with contrast was done to show the presence of a complex
mass lesion seen in the tail of the pancreas measuring 6.8 × 6.5 cmwith enhancing margins as
shown in Figure 1.

Two weeks later, the stomach biopsy results were released showing an ulcerative slough
and granulation tissue. The epitheliumwas showingmoderate-high grade dysplasia. Up to this
point, clinical, laboratory, and radiology findings were ultimately suggestive of a gastric
neuroendocrine intestinal type tumor with abundant extracellular mucin secretion.
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The patient was counseled for the management plan, all the treatment options were
discussed clearly; however, he refused chemotherapy – imatinib. As a result, the surgeon decided
to do partial gastrectomy, splenectomy, and distal pancreatectomy with multiple lymph node
excisions to extract the tumors and the patient agreed. The postoperative biopsies confirmed the
initial diagnosis; the postoperative diagnosis was GI stromal tumor. Postoperative recovery
passed with surgical wound infection treated with a suitable vancomycin antibiotic.

Eight days postoperative the patient had a course of pulmonary embolism signs and
symptoms such as fever tachycardia and tachypnea. The computed tomography angiogram
showed multiple ground glass opacities with Atelectatic bands seen in the posterior aspect of
both lower lobes, a small left-sided pleural effusion as shown in Figure 2. The case was
managed according to the pulmonary medicine consultation. Figure 3 is shows the patient’s
case starting from the first presentation.

Discussion

Gastric cancer (GC) is the 5th most diagnosed cancer in the world and the 7th most
prevalent [6]. The risk of developing gastric cancer from birth to age 74 is 1.87% in males and
0.79% in females worldwide. Males are more likely to be diagnosed with gastric cancer than
females, in general. In addition to that, studies have shown that gastric cancer is 2.2 more in
males in developed countries while the percentage in developing countries is 1.83 [7].

Stomach cancer is more common in developed than developing countries. The average
incidence rate among high-middle human development index (HDI) nations is 20 per 100,000
for males, while the average rate among low-middle HDI nations is 6.6 per 100,000 [7], as we
report a case of a male patient with gastric neuroendocrine cancer in Jordan.

NETs are tumors that arise from specialized cells that are called neuroendocrine cells,
which have both the traits of nervous cells and endocrine cells that produce hormones. NET
constitutes only 0.5% of all malignancies. The incidence is approaching 2/100,000. The two
main primary sites are the GI tract (62–67%) and the lung (22–27%). Cases diagnosed with
metastatic disease presented in 12–22% of cases [8]. NETs can occur anywhere in the body
but more commonly originate in the endocrine pancreas, parathyroid, adrenal, pituitary
glands, and calcitonin-producing cells of the thyroid (causing medullary thyroid carcinoma),
and argentaffin cells of the gut (causing carcinoid tumors) [4]. So, we report a case of a 64-
year-old male patient diagnosed with gastric NET intestinal type as the primary disease.

NETs are rare and can be broadly subdivided into those that produce excess hormones
(functional NETs) and those that do not release hormones or do not release enough to cause
symptoms (nonfunctional NETs). Most are malignant andmetastasize commonly to the lymph
nodes, and the liver or less commonly to bone, lung, brain, and other organs. Despite the
widespread metastasis, these tumors are typically slow-growing and often present with no
symptoms [9]. Our patient presented with metastasis to the hepatic artery lymph nodes and
pancreas, the spleen was free of the tumor.

Table 1. Complete blood count (CBC) test results

Result Reference range

Hemoglobin, g/dL 7.8 13.8–17.2

Mean corpuscular volume, µm3 67.7 80–100

Mean corpuscular hemoglobin, pg 22.5 26–33

Mean corpuscular hemoglobin concentration, g/dL 33.2 32–36
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Gastric adenocarcinoma is classified into two major histological subtypes: intestinal and
diffuse adenocarcinoma, according to Lauren’s classification [10]. There are two gastric
cancer subtypes based on their anatomic site: cardia (occurring in the 1 cm [about 0.39 in]
proximal and 2 cm [about 0.79 in] distal area of the esophagogastric junction) and gastric

Fig. 1. Abdominal CT showing A Complex mass
lesion in the tail of the pancreas.

Fig. 2. Angiogram CT showing the evidence of
pulmonary embolism.

Fig. 3. A diagram showing the patient’s case starting from the first presentation.
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adenocarcinoma (CGA), such as our case. And non-cardia (distal: involving the distal and
middle parts of the stomach) gastric adenocarcinoma (NCGA) [11].

Most cases of cardia gastric cancer are sporadic. However, lifestyle, H. Pylori infection,
GERD, andmultiple genetic, epigenetic, and environmental risk factors have been related to an
increased risk of cardia gastric cancer [12].

In our case, the diagnosis was made by taking a biopsy of the stomach. Most of the
previous cases of reported gastric cancer were diagnosed by gross specimens from surgeries.
On the other hand, what differentiates our case is that gastric cancer was also associated with
a complex mass lesion in the tail of the pancreas [13, 14].

The prognosis has been influenced by the anatomical site, disease stage, histology, age,
sex, race, and geographic area. Also, because of the different classifications of NETs, prognostic
factors remain a challenge. In previous studies, the survival rate for functional well-
differentiated endocrine tumors of the GI tract was 52%, and 64% for nonfunctional.
Nevertheless, the 5-year relative survival for the other sites was 30%. Furthermore, in
previous studies, the 5-year survival according to the stage was 93% in local disease, 74% in
regional disease, and 19% in metastatic disease, as in our case of a gastric NET that was
metastasized to the hepatic artery lymph node and the pancreas [15–18].

Gastric NETs are usually treated by partial or total gastrectomy with local lymph node
resection [19–21]. So, surgery is generally the way to treat all patients with operable well-
differentiated metastases from NET regardless of the site of origin [22, 23]. As in our case, the
patientwas treated by partial gastrectomy, splenectomy, and distal pancreatectomywithmultiple
lymph node excisions. Although in another reported case of gastric neuroendocrine cancer, a
splenectomy was also done [24]. Correspondingly, splenic metastasis is rare from (NETs) of the
stomach. So, splenectomy in those cases is indicated for two reasons: first, in a case of metastasis
of the spleen, and second, to prevent complications such as thrombosis of the splenic vein or a
splenic rupture as has been done in our case to prevent those complications [25, 26].

Immunology and oncology fields were linked when the surgeon William Coley reported
that an injection of killed bacteria into sites of sarcoma could lead to tumor shrinkage, in the late
19th century [27]. Efforts to improve treatment results beyond those obtained with surgery
alone have included adjuvant and neoadjuvant approaches. Immunotherapy has determined
unique long-term responses in several hematological and solid tumors. For instance, the use of
immune checkpoint inhibitors may significantly increase the chance of achieving complete
remissions in comparison with control treatments, as suggested by the MOUSEION-03 study
[28]. The positive impact of such therapies on survival in cancer patients has become richer over
time, although there is no agreement as to the best approach yet for patients with gastric cancer.

Cancer immunotherapies are affected by multiple factors, such as differences in anatomy,
and gene expression levels on the sex chromosomes. Furthermore, the immune system is
involved in the chronic oxidative and inflammatory stress conditions of aging, and sex-
associated changes in immune response [29]. So, each case differs, and we still need more
trials and studies for a clear guideline that we can follow.

The optimal way to integrate combined-modality therapy has not been definitively estab-
lished yet and multiple factors play a role in choosing the treatment plan. The only approved
targeted treatment for human epidermal growth factor receptor 2 (HER2)-positive gastric cancer
for the past 10 years has been trastuzumab, a monoclonal antibody. Moreover, trastuzumab
deruxtecan (T-Dxd) has been recently endorsed by the Food and Drug Administration (FDA) in
the USA, adding to the available treatment options in this setting. Therapies targeting HER2 and
programmed cell death 1 are also being investigated in combination with chemotherapy against
gastric cancer, including margetuximab and ZW25, both being anti-HER2 antibodies [30].

GC patients with adequate performance status and organ function receiving combination
chemotherapy have a median overall survival of approximately 1 year, compared with

Case Reports
in Oncology

Case Rep Oncol 2023;16:1113–1120 1117
DOI: 10.1159/000533761 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Abu-Jeyyab et al.: Gastric Neuroendocrine Tumor

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533761
https://www.karger.com/cro


approximately three to 4 months when treated with supportive care alone. Unfortunately,
most gastric adenocarcinomas are indeed chromosomally unstable and have high levels of
copy number changes, which correlate with immune exclusion [31].

In our case, we report the case of a 64-year-old male patient with a GI NET of the
stomach and a complex mass lesion seen in the tail of the pancreas. Gastric NETs are
generally treated with partial or total gastrectomy with local lymph node resection [23, 32].
So, the patient was treated with partial gastrectomy, splenectomy, and distal pancreatec-
tomy with multiple lymph nodes excisions to extract the tumors. The postoperative biopsies
confirmed the initial diagnosis of a GI stromal tumor; unfortunately, no immunohisto-
chemistry was performed.

Conclusion

NETs are cancers that develop from the cells of the neuroendocrine system. These tumors
might have several subtypes depending on the organ fromwhich they arise. Our case involves
one of the rarest forms of gastric NETs, the intestinal type, which originates in the stomach.
This tumor was found not only in the stomach but also in various locations at the same time,
which is unusual. It had also metastasized to the lymph nodes and is seldom impacted by this
malignancy. As a result, our case demonstrated an uncommon and complex expression of an
intestine-type gastric NET that necessitated a rigorous diagnosis and therapy.
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