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Systemic Therapy for Microsatellite Instability Small Bowel Adenocarcinoma With Mesenteric Vascular Embolism as Initial Symptom: A Case Report
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Background: Small bowel adenocarcinoma are relatively rare tumors of the digestive system. Due to the lack of specific screening methods, patients are often diagnosed at an advanced stage. At present, there is no specific surgical guidance and chemotherapy regimen for small bowel adenocarcinoma. Here, we report a rare small bowel adenocarcinoma case with mesenteric vascular embolization and microsatellite instability, in which palliative surgery combined with chemotherapy and anti-Programmed cell death protein 1(PD-1) therapy resulted in complete remission.

Case Presentation: The patient was a 55-year-old man who was admitted for suspected small bowel adenocarcinoma combined with incomplete ileus, mesenteric vascular occlusion and distant metastasis. We performed palliative surgery to remove adenocarcinoma as well as relieve obstruction. Then according to the pathological and immunohistochemical results (Stage IV and microsatellite instability), we used XELOX regimen combined with anti-PD-1 therapy. In last 2 years follow up, this patient achieved complete remission.

Conclusions: The possibility of small intestinal tumor should be considered in patients with mesenteric vascular obstruction. PD-1 blockade is an effective therapy for small bowel adenocarcinoma with microsatellite instability.
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INTRODUCTION

Although the small intestine occupies most of the length and surface area of the digestive tract, primary small intestine cancer is still a relatively rare tumor of the digestive system, which accounts for only about 3% of cancers occuring in this system (1). The most affected segment was duodenum, including 46–82% of the cases, followed by jejunum (11–31%) and ileum (7–21%) (2). But unlike other cancers of the digestive system, such as stomach and esophagus, the incidence of small intestinal malignancies has continued to rise over the past decade (3). Small bowel adenocarcinoma is estimated to be accounting for about 30–45% of the total cases, with a 5-year overall survival rate in patients at stage IV of 42% (4). The advanced patients usually have a delayed clinical presentation and non-specific symptoms such as abdominal pain, nausea and gastrointestinal bleeding (2). Herein, we report a case of microsatellite-unstable (MSI-H) advanced small bowel adenocarcinoma with mesenteric vascular occlusion as the initial symptom which is quite unusual.



CASE PRESENTATION

Without apparent inducement, a 55-year-old male patient was admitted for upper-middle abdominal pain with acid reflux, fullness and weakness for 1 week. Contrast-enhanced Computed tomography (CT) of the abdomen showed a small bowel mass with multiple enlarged lymph nodes in the right middle abdomen. The superior and inferior mesenteric vein trunks and their major tributaries were nearly occluded at the level adjacent to the tumor [Figures 1(A1–D1)].


[image: Figure 1]
FIGURE 1. Abdominal computed tomography of patient. (A1–D1) Contrast-enhanced CT on February 2, 2020 showed that the small intestine in the right middle abdomen was occupied by tumor with multiple enlarged lymph nodes. (A2–D2) Abdominal CT on October 6, 2020 showed that the obstruction of intestinal lumen was relieved after operation 2020.


The patient had no previous noteworthy medical history. And the patient did not smoke or consume alcohol. There was no noteworthy family medical history, such as cancer or small intestinal diseases. The patient had been in good physical condition, and had a good spirit.

Physical examination revealed normal abdominal findings. The abdomen was soft and flat, with no gurgling, bloating or tenderness. All other vital signs were stable. Laboratory tests showed a decrease in neutrophil percentage (43.5%, Normal range: 50–70%), a decrease in hemoglobin (95 g/L, Normal range: 120–160 g/L), and an increase in platelet count (386 * 109L, Normal range: 100–300*109/L). Prothrombin time increased (14.30 s, Normal range: 11–13 s) and fibrinogen content increased (4.64 g/L, Normal range: 2–4 g/L). The special tumor markers of digestive system (Alpha-fetoprotein, Carbohydrate antigen199, Carcinoembryonic antigen, Carbohydrate antigen724) were in the normal range. In addition, on chest scan, scattered fibrous tissues and emphysema were found in both lungs.

The patient underwent a laparoscopic exploration and small bowel adenocarcinoma resection. The tumor was located in the small intestine 20 cm away from the ligament of Treitz. The size of the tumor was 6 * 5 * 5 cm. The tumor had invaded the serosa and caused incomplete obstruction. Meanwhile, multiple swollen lymph nodes could be found in the mesentery root and around the abdominal aorta, some of which has fused into a mass (Figure 2). Pathological specimens showed that this patient was grade II adenocarcinoma of the small intestine (7 * 4 * 1.3 cm), with the invasion of the serosa. Lymph nodes in the intestinal wall (1/1) showed metastasis and there were even three cancerous nodules. The upper and lower margins of the specimen were negative. Immunohistochemical results showed that cytokeratin CK7(–), cytokeratin CK20(+), Ki-67(70%), p53(+), MLH1(+), PMS2(+), MSH2(—/+), MSH6(–) (Figure 3).
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FIGURE 2. Surgical findings. Enlarged lymph nodes were identified in the root of the mesentery in addition to the mass tumor in the small intestine.
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FIGURE 3. Histopathological findings and immunohistochemistry. (A) Histological findings showed tumor cells with cytoplasm rich in eosinophilic granules and clear nucleoli that showed dense proliferation. (B) PD-1. (C) PD-L1. (D) MLH1. (E) MSH2. (F) MSH6. (G) PMS2. (H) Ki67. The first image in each group was viewed from a macro perspective. The scale bars of second picture in each group was 300 μm.


By histopathology and imaging, the patient was considered to have metastatic adenocarcinoma of the small intestine. Immunohistochemical results showed that the MMR gene-associated protein was missing, indicating that it was microsatellite-unstable (MSI-H) small bowel adenocarcinoma and the anti-PD-1 therapy was presumed to be suitable. Based on the follow-up a month later, we treated with XELOX (Oxaliplatin 200 mg, St, IV; Capecitabine 1000 mg, BID, d1-14), taking a course of 3 weeks. The platinum drug was discontinued due to the toxicity after an eight-course of treatment, and Capecitabine continued to be administered orally alone for 10 courses. In addition, we combined the PD-1 inhibitor (200 mg, ST, IV) in 18 sessions. The patient was followed up regularly for 11 months after surgical resection, and there was no evidence of recurrence. After intensive care by medical staff and family, the patient's condition was greatly relieved. Now he was considered to be in complete remission according to the Fluorodeoxyglucose-positron emission tomography (FDG-PET) image and other assessment [Figures 1(A2–D2), 4].
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FIGURE 4. FDG-PET scan shows no metastatic lesions and lymph node.




DISCUSSION AND CONCLUSION

Small intestinal malignancies are still rare, but due to the improvement of medical technology, the detection rate of these malignancies has been increasing in recent years (5). There is a high degree of diversity in the anatomic distribution and histological morphology of small intestinal malignant tumors. Small bowel adenocarcinoma is one of the most common types and it is usually found at the advanced stage due to the absence of obvious symptoms and the lack of specific testing methods (6). Lymph node metastasis and hematogenous metastasis are the most common forms of small bowel adenocarcinoma. But the small intestinal mucosa is rich in lymph node tissue, so it is prone to metastasize through lymph nodes in the early stage. The five-year survival rate was higher when the tumor was localized (85%), but the rate was only 3–5% for patients with distant metastasis (stage IV) (7).

Due to the low incidence of small bowel adenocarcinoma and the limited data available, its pathogenesis is still unknown but the risk factors are considered to be similar to those of colorectal cancer. Poor lifestyle, eating habits and some special diseases such as smoking, alcohol abuse, higher BMI, inflammatory bowel disease, inherited cancer syndrome, all increase the risk (2). The researchers compared changes in DNA copy number between small bowel cancer, stomach cancer and colorectal cancer, and found that small bowel adenocarcinoma was more similar to colorectal cancer (8). The above reasons lead to the fact that most of the existing treatment for the small bowel malignancies refer to colorectal cancer.

This case, a 55-year-old man, had suspected multiple metastases in the lymph nodes surrounding the superior mesenteric vessels and the abdominal aorta on the first imaging examination. After a thorough examination and laparoscopic exploration, he was diagnosed with stage IV small bowel adenocarcinoma. His clinical course demonstrates that small bowel adenocarcinoma is usually asymptomatic in the early stages and may present with systemic anemia or local obstruction in the late stages. But unlike other small bowel adenocarcinoma patients, our patient presented with a typical mesenteric vascular embolism as the first symptom such as abdominal pain, distension and acid reflux. Therefore, we performed surgery (laparoscopic exploration and small bowel adenocarcinoma resection). During the operation, the tumor was found to have invaded the serosa, and a large mass caused an incomplete obstruction. For localized adenocarcinoma of the small intestine, surgical complete resection (R0) and total regional lymph node resection are the only methods to achieve a curative outcome (7). However, there is still no relevant research data to guide surgical techniques (9). Most small bowel adenocarcinomas with distant metastases can't be removed, and even in some patients with only limited visceral metastases, there is little evidence to support resection of metastases (4).

Combined with postoperative histopathologic and immunohistochemical findings, we gave the patient XELOX regimen in combination with PD-1 blockade. Small bowel adenocarcinoma has traditionally been considered to respond poorly to chemotherapy. Although no randomized trial has demonstrated the benefit of systemic chemotherapy in patients who have distant metastases, several retrospective studies have shown a significant increase in overall and disease-free survival (10–14). A number of studies have evaluated the efficacy of CAPEOX in patients with advanced small bowel adenocarcinoma, and the response rate to this regimen is significantly higher than the rate to conventional therapy 5-fluorouracil/adriamycin/mitomycin C. In terms of safety, the most common side effects of XELOX are neutropenia, complete blood count reduction, nausea and vomiting. In contrast, the incidence of severe side effects of 5-fluorouracil/adriamycin/mitomycin C was extremely high (68%) (15). What's more, the level of Ki67 can predict cancer progression as a biological maker of cell proliferation (16). The patients with high expression of Ki67 have better response to chemotherapy compared to patients with low Ki67 expression. Immunotherapy, such as Bevacizumab and Regorafenib, also plays a potential role due to the microsatellite instability and high tumor burden (17). At present, the chemotherapy regimen of small bowel adenocarcinoma mainly refers to colorectal cancer, mainly fluorouracil. Based on these data, Folfox, CAPEOX with or without Bevacizumab as a first-line treatment for advanced small bowel adenocarcinoma (4).

Recent studies have found that most patients with small bowel adenocarcinoma express high levels of PD-1, suggesting that checkpoint inhibitor therapy may play a role. The Mismatch repair gene (MMR gene), which includes MLH-1, PMS-2, MSH-2, and MSH-6, plays an important part in the repair of DNA homologous recombination repair. MMR gene missing causes deficiency (dMMR), which results in microsatellite instability. Small bowel adenocarcinoma has a higher incidence of dMMR than colorectal cancer, making checkpoint inhibitors an important treatment option for some patients (18). Our patient was diagnosed as MSI-H and dMMR small bowel adenocarcinoma and showed significant benefit after continued treatment with PD-1 blockade. The remaining fused lymph nodes were completely relieved by this therapy. A multicenter, Phase II Pembrolizumab has been shown to be effective in the treatment of patients with advanced small bowel adenocarcinoma and has been shown to be effective in the treatment of refractory dMMR colorectal and non-colorectal tumors such as breast cancer, melanoma and lung cancer (19). At present, there is no report of XELOX in combination with immunotherapy for small bowel adenocarcinoma. Our patient could tolerate this combination without specific side effects during the whole treatment.

In general, the prognosis of advanced small bowel adenocarcinoma is poor. In this case, the patient presents with mesenteric vascular embolism as the initial symptom, which provided an extra basis and thinking for clinical diagnosis of small bowel adenocarcinoma. Palliative surgery can help relieve obstruction in cases where radical surgery is not possible. At the same time, systematic chemotherapy combined with anti-PD-1 therapy can control the MSI-H small bowel adenocarcinoma patient' s disease progression and improve disease-free survival or overall survival.
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