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This article describes the process of multidisciplinary team (MDT) discussion and

comprehensive treatment of a case of advanced gastric cancer that tested

positive for programmed death ligand 1 (PD-L1). During diagnosis, the patient

presented with advanced gastric cancer and numerous unresectable metastases

in the lesser omental lymph nodes, both lungs, liver, and left parietal occipital

lobe. A meeting was arranged for the departments of oncology, gastrointestinal

surgery, radiotherapy, imaging, and pathology to discuss the case. Initially, the

patient had a partial response to the first-line treatment, which was a

combination of pembrolizumab and chemotherapy. However, after nineteen

months, the patient presented with a metachronous isolated lesion in the left

frontal lobe. After mutual agreement among the oncology, brain surgery,

gastrointestinal surgery, radiotherapy, imaging, and pathology departments,

the intracranial lesion underwent resection. Following this, the operation was

supplemented by stereotactic radiation therapy (SRT) and whole-brain radiation

therapy (WBRT). The patient showed excellent signs of recovery after the

operation, and her general condition remained favorable after 16 months of

follow-up. Nonetheless, the outlook for patients facing advanced-stage gastric

cancer remains distressing. Through multidisciplinary team (MDT) discussions,

patients diagnosed with advanced gastric cancer can receive standardized

diagnostic and treatment approaches to develop reasonable and personalized

comprehensive treatment plans. Such plans help to improve the quality of life of

patients and effectively prolong their survival time.
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Introduction

Gastric cancer is a frequently occurring malignant tumor of the

digestive tract that is the fourth most common cancer-related cause

of death globally (1). Adenocarcinoma is the most common

pathological type of gastric cancer, characterized mainly by

distant metastases. Gastric cancer often metastasizes to the local

lymph nodes, liver, lung, bone and peritoneum. Ovarian metastasis

is sometimes observed in women. However, brain metastasis occurs

less often, with a 6.5% incidence rate (2). Current treatment options

for brain metastases in gastric cancer consist of surgical resection,

whole-brain radiotherapy, stereotactic radiotherapy and

systemic chemotherapy.

Currently, the multidisciplinary comprehensive treatment

mode for tumors has become the standard mode of modern

tumor treatment. Survival time of gastric cancer patients can be

extended, especially in advanced and complex patients, through

extensive discussions, individual patient assessment, medical

records analysis, implementation of ideal treatment strategies, and

the combination of local and systemic treatment concepts.

Metachronous oligometastatic disease (OMD) in the brain

caused by advanced gastric cancer is rare. In the present case, a

patient with advanced gastric cancer underwent multidisciplinary

management with a standardized diagnosis and treatment. As of

now, the patient has survived for over three years without any

cancer recurrence or metastasis.
Case report

A 75-year-old Chinese woman complained of dull pain and

discomfort in the upper abdomen in June 2020. The patient had a

history of high blood pressure, type 2 diabetes, and tuberculosis. She

underwent gastroscopy, which revealed irregular giant ulcers in the

cardia with a peripheral dike covered with dirty moss on the surface

(Figure 1A). The histology report indicated adenocarcinoma in the

cardia (Figure 1B). Immunohistochemistry revealed positivity for

MSH6, MSH2, MLH1, and PMS2, with a PD-L1 composite positive
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score (CPS) of approximately 10 and CerbB2 negativity. The upper

abdominal CT scan revealed the thickening of the gastric wall in the

cardia and lesser curvature of the stomach, enlarged lymph nodes in

the lesser omentum, and liver with space-occupying lesions (See

Figure 1C). The PET/CT illustrated high accumulations of (18)F-

fluorodeoxyglucose (FDG) metabolism in the cardia and lesser

curvature of the stomach, gastric lesser omental lymph nodes,

both lungs, liver and left parietal occipital lobe (Figure 2D).

There was a MDT discussion between the oncology,

gastrointestinal surgery, radiotherapy, imaging and pathology

departments. Based on the expert opinion of the MDT, the

patient was diagnosed with gastric cancer with metastases in the

lesser omental lymph nodes, both lungs, the liver and the left

parietal occipital lobe, for which resection was not feasible.

Considering the patient’s positive immunohistochemistry for PD-

L1 and negative for HER-2, the recommended course of action was

immunotherapy combined with chemotherapy as the first-line

treatment. The patient should be monitored vigilantly for adverse

reactions related to immunotherapy medication and chemotherapy

during the course of treatment. Following the MDT discussion, the

patient was prescribed pembrolizumab (PD-1 inhibitor) in addition

to chemotherapy. Starting from July 2020, the patient underwent

three cycles of S-1 and oxaliplatin (SOX) treatment. Following the

treatment, the patient experienced bone marrow suppression and

underwent seven cycles of chemotherapy with a revised regimen of

fluorouracil, leucovorin, and oxaliplatin (FOLFOX). Between July

2020 and April 2021, the patient was administered Pembrolizumab

for nine cycles at the same time. The patient, due to an apparent oral

ulcer and an incapability to withstand intravenous chemotherapy,

was given pembrolizumab monotherapy for 14 cycles beginning

from April 2021 and ending in February 2022. During this period,

the patient underwent regular CT scans of the whole body. The CT

scans showed a significant decrease in the thickening and

strengthening of the stomach wall at the cardia and the lesser

curvature of the stomach. The lesions in the lesser omental lymph

nodes decreased gradually. Concurrently, the lesions located in the

lungs, liver, and left parietal occipital lobe demonstrated significant

reduction up until complete resolution. The PET/CT scan
FIGURE 1

(A) Gastroscopy showed that irregular giant ulcers in the cardia with a peripheral dike, which was covered with dirty moss on the surface.
(B) Hematoxylin and eosin staining suggested adenocarcinoma. (C) Computed tomography (CT) of the upper abdomen showed thickening of the
gastric wall in the cardia and the lesser curvature of the stomach, enlargement of lymph nodes in the lesser omentum and space occupying lesions
of liver.
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performed in July 2021 showed a significant reduction in lesions in

the cardia and lesser curvature of the stomach, as well as in the

gastric lesser omental lymph nodes, compared to the results of the

PET/CT scan performed in June 2020. There was also a decrease in

metabolic activity. Lesions in the lungs, liver and left parietal

occipital lobe disappeared (Figure 2E). Consequently, the patient

showed a partial response.

In January 2022, the patient developed vertigo. Magnetic

resonance imaging (MRI) of the brain showed a lesion in the left

frontal lobe (Figure 3F). Comparison of PET/CT imaging in

January 2022 and PET/CT imaging in July 2021 showed that the

lesions in the cardia and lesser curvature of the stomach and the

gastric lesser omental lymph nodes were similar to those before (the

lesions had mild metabolic activity). The low density nodule in the

left frontal lobe with slightly increased FDG uptake was relatively

new. In February 2022, the patient experienced severe vertigo. Brain

MRI showed that the left frontal lobe was taking up more space than

before (January 2022).

After MDT discussion by the departments of oncology, brain

surgery, gastrointestinal surgery, radiotherapy, imaging and
Frontiers in Oncology 03
pathology, the main opinions were the following: After systemic

treatment, the tumor was controlled in other parts of the body. The

lesion in the left frontal lobe was a metachronous OMD located in the

safe area of the brain. The patients were generally in good condition

and resection of the brain metastases was feasible. The patient’s

family members were informed of the intraoperative findings,

possible adverse outcomes, and the advantages and disadvantages

of different surgical approaches. After obtaining their consent and

signing the informed consent form, resection of the brain metastasis

was performed in March 2022. Histology revealed metastatic poorly

differentiated neuroendocrine carcinoma in the left frontal lobe

(Figure 3G). Immunohistochemistry showed that AE1/AE3, CK7,

Villin, Syn, MSH6, MSH2, MLH1 and PMS2 were positive, CerbB2,

CK20, CDX-2 (-), CgA, Vimentin, GFAP, EMA, TTF-1 were

negative, Ki67 was more than 60% and PD-L1 (CPS) was about 5.

Brain MRI in April 2022 showed enhancement of the rim and

adjacent meninges after brain tumor surgery (Figure 3H).

Therefore, the patient underwent SRT and WBRT. At present, the

patient’s general condition was good. A flow chart of the treatment

process is shown in Figure 4.
FIGURE 2

Positron emission tomography/computed tomography (PET/CT) images. Arrows indicate tumors. (D) PET/CT scan showed intense accumulation of
the (18) F-fluorodeoxyglucose (FDG) metabolism at the cardia and the lesser curvature of the stomach, the gastric lesser omental lymph nodes, both
lungs, liver and left parietal occipital lobe at the time of initial diagnosis. (E) After the HYPERLINK "javascript:;" treatment of pembrolizumab plus
chemotherapy and pembrolizumab monotherapy, PET/CT scan showed that the lesions in the cardia and the lesser curvature of the stomach and
the gastric lesser omental lymph nodes were significantly reduced and the metabolic activity was reduced. The lesions in both lungs, liver and left
parietal occipital lobe disappeared.
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Discussion

In this case, the gastric cancer was found to have metastasized

throughout the patient’s body at the time of initial diagnosis.

Surgery was not considered necessary or appropriate. In cases of

multiple systemic metastases of gastric cancer, the primary systemic

treatments are chemotherapy consisting of fluoropyrimidine and

platinum. For patients who test positive for HER-2, trastuzumab

targeted therapy can also be administered. The pattern of systemic

treatment for advanced gastric cancer has been changed by

immunotherapy, represented by immune checkpoint inhibitors,

which can improve the prognosis and quality of life of patients.

Advancement of line number has become the first-line standard

treatment over time. Pembrolizumab is an IGG4-k monoclonal

antibody that selectively binds with high affinity to PD-1 and its

ligands (PD-L1 and PD-L2) (3), thereby improving T-cell-mediated

antitumor effects. In patients with metastatic PD-L1-positive gastric

cancer (4), Pembrolizumab exhibited a controllable toxic profile

and promising antitumor activity. In patients with PD-L1-positive,

HER2-negative advanced gastric or gastroesophageal junction
Frontiers in Oncology 04
cancer (5), chemotherapy in combination with pembrolizumab

showed a favorable response rate and a controlled safety profile in

KEYNOTE-659. The objective response rate (ORR) and median

progression-free survival (PFS) were 72.2% and 9.4 months

respectively. Advanced gastric cancer with microsatellite stability

(MSS) type, CerbB2 negative and PD-L1 positive was detected in

this patient. The first-line treatment selected for the patient was the

combination of chemotherapy S-1 and oxaliplatin (SOX) with

pembrolizumab. As a result of these treatments, the patient

experienced myelosuppression and was switched to FOLFOX. In

later treatment, pembrolizumab was used alone. These treatments

demonstrated good clinical efficacy for the patient. Regarding

adverse reactions, the patient experienced grade 2 weakness,

grade 2 vomiting, and grade 4 myelosuppression during

immunotherapy combined with chemotherapy, but these adverse

reactions improved after symptomatic treatment or adjustment

of medication.

Reports indicate that combining PD-1 inhibitor with

chemotherapy as a first-line treatment can improve the survival

of patients with advanced gastric cancer. The CheckMate 649 test
FIGURE 4

Treatment process flow chart for this case. MDT, multidisciplinary team; PD, progressive disease; SRT, stereotactic radiation therapy; WBRT, whole
brain radiation therapy.
FIGURE 3

(F) Brain magnetic resonance imaging (MRI) showed a lesion in the left frontal lobe. (G) Hematoxylin and eosin staining suggested metastatic poorly
differentiated neuroendocrine carcinoma. (H) Brain MRI showed enhanced edge and adjacent meninges after brain tumor surgery.
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confirmed that nivolumab (a PD-1 inhibitor) combined with

chemotherapy as the first-line treatment for unresectable,

untreated advanced gastric, gastro-esophageal junction,

and oesophageal adenocarcinoma can significantly improve the

overall survival (OS) and progression-free survival (PFS) of

patients with a PD-L1 CPS≥5 compared to those who receive

only chemotherapy. There were also significant benefits in OS

that were observed in patients with a PD-L1 CPS≥1 and in the

fully randomized population (6). Hence, the approval of nivolumab

combined with chemotherapy as a first-line treatment covers all

patients, providing a new treatment alternative for patients with

more advanced gastric cancer. ORIENT-16 is a phase III

randomized double-blind study of Sintilimab (a PD-1 inhibitor)

combined with chemotherapy as a first-line treatment for

advanced gastric cancer (7). The study demonstrated significant

overall survival (OS) benefits in both CPS≥5 population and

the general population. This study was the first to achieve an

increase in OS benefit to 15.2 months in the general population.

Therefore, immunotherapy should be administered in the primary

stage and as early as possible to augment patient’s survival.

Continued advances in immunotherapy will further enhance the

tumor microenvironment of patients with potential surgical

opportunities and potentially alter the treatment modalities for

conversion therapy and neoadjuvant therapy.

The patient developed vertigo after 19 months of treatment. A

new lesion was observed in the brain on combined plain and

enhanced MRI. In recent years, the significance of MDT

discussions in formulating treatment plans, evaluating surgical

indications, defining safe and feasible surgical plans and

scheduling postoperative follow-up has been increasingly

recognized. Gastric cancer can lead to a serious complication

known as brain metastasis (BRM). Early detection of brain

metastases (BRM) was found to be a prognostic factor. Patients

who had BRM successfully resected had a better prognosis than

those with unresectable BRM (2). Local treatment of oligometastatic

disease (OMD) using stereotactic body radiotherapy (SBRT) or

metastatic resection, along with systemic therapy, improves overall

survival (OS) compared to systemic therapy alone (8). In this case, it

was observed that extensive metastasis of gastric cancer resulted in

the formation of oligometastasis in the brain after systemic

treatment. A MDT discussed treatment strategies for the

intracranial lesion. The neurological surgery team and radiation

oncologists determined the surgical treatment for the

intracranial lesion.

Following resection of the brain tumor, the specimen showed

the presence of neuroendocrine carcinoma (NEC). In this case, the

patient had a non-functional NEC, as no abnormalities of the

endocrine system were found. NEC can manifest in nearly any

organ, with the lungs and digestive system being the most common

(9). Intracranial NEC may be categorized as primary or metastatic.

Primary intracranial NEC is notably uncommon (10, 11).

Intracranial NEC in the clinical context is usually metastatic, with

the majority of cases occurring due to lung lesions. Intracranial

metastatic NEC comprises of 1.5% to 5% of all brain metastatic

tumors. In most cases, the patients with this condition have already
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developed local or distant metastases in other parts of the body (12).

Therefore, in this case, we need to first consider whether the

intracranial lesion is a metastatic tumor (13) and check for any

potential lesion sites in other areas of the body. CT and PET/CT

scans revealed no lesions in the lungs and other body parts, apart

from the lesions present in the cardia and the lesser curvature of the

stomach, and the omental lymph nodes of the stomach. Therefore,

we considered that the primary focus of intracranial NEC in this

case was gastric adenocarcinoma. It is worth noting that prior to the

administration of chemotherapy, there was no evidence of

neuroendocrine carcinoma in the gastric lesion tissue. Tumors are

actually heterogeneous. Chemotherapy-induced cytotoxic injury

during gastric cancer growth may inhibit the growth of

adenocarcinoma cells. Daughter cells exhibit molecular biological

or genetic changes following multiple divisions and proliferation,

which results in the formation of neuroendocrine tumor cells. The

resistance of neuroendocrine tumor cells to cytotoxic damage may

be responsible for the spread of brain neuroendocrine tumors (14,

15). According to Warraich (16), a case of gastric adenocarcinoma

transformed into a neuroendocrine tumor due to a Sister Mary

Joseph Nodule. For an intracranial solitary tumor causing obvious

space-occupying effects, it is essential to remove the tumor as

thoroughly as possible while preserving brain function, regardless

of whether the tumor is primary or metastatic. It may be necessary

to expand the resection appropriately for a solitary lesion in a non-

functional region, followed by postoperative adjuvant radiotherapy

and chemotherapy. The patient experienced chest tightness and

shortness of breath following radiotherapy, which could not be

definitively attributed to immunotherapy, but the symptoms

improved after receiving corticosteroid treatment. The patient

was given oral etoposide chemotherapy intermittently due to

respiratory symptoms. The patients’ tumor markers were closely

monitored and the level of carcinoembryonic antigen was found to

be elevated at the time of initial diagnosis and remained normal

after treatment. There was no observed increase in the level of

neuron-specific enolase.

Brain CT or MRI should be routinely performed for patients

with gastric cancer to assess their condition at the time of diagnosis

and throughout the treatment process. The early detection of brain

metastases from gastric cancer, along with timely recourse to local

and systemic treatments, can be helpful in improving the prognosis

of patients. Effective discussions by MDT (Multidisciplinary Team)

can assist patients in making adequate and considered treatment

decisions. Furthermore, it enables them to customize the selection

of immunotherapy, chemotherapy, surgery and radiotherapy

regimens so that patients with advanced gastric cancer can gain

significant benefits such as improvements in quality of life and

increased survival periods.
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