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Abstract
BACKGROUND
Mantle cell lymphoma (MCL) of the gastrointestinal tract is a rare malignancy, accounting for about 0.2% of malignant colorectal tumors. MCL synchronous with rectal adenocarcinoma is extremely rare. We know of only a few cases reported in the literature. We describe the case of a patient with synchronous rectal adenocarcinoma and intestinal MCL.

CASE SUMMARY
A 63-year-old man was admitted to our hospital due to abdominal pain and hematochezia over the past month. The patient was diagnosed with middle rectal cancer cT2N0M0 and underwent surgery. However, we found a large tumor in the small intestine during surgery. The patient underwent total mesorectal excision for rectal cancer and resectioning of the ileal segment containing the large mass. Pathology and immunohistochemistry revealed the presence of both rectal adenocarcinoma and pathognomonic MCL stage IIE presenting as multiple lymphomatous polyposis. The patient subsequently underwent RDHAP/RCHOP chemotherapy and was maintained with rituximab. A Positron Emission Tomography and Computed Tomography (PET/CT) scan showed that the disease responded well to treatment without tumor-increased metabolism in the gastrointestinal tract.

CONCLUSION
Synchronous rectal adenocarcinoma and intestinal MCL presenting as multiple lymphomatous polyposis are extremely rare. MCL is often discovered fortuitously when rectal cancer is diagnosed. The coexistence of these tumors poses treatment challenges.
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Core Tip: Mantle cell lymphoma (MCL) of the gastrointestinal tract is an uncommon malignancy. Rectal adenocarcinoma is more common, but the coexistence of both is extremely rare. Their diagnosis should be based on histopathological and immunohistochemical features. MCL is a typically aggressive disease and has a poorer prognosis than adenocarcinoma. The treatment of two different simultaneously occurring cancers is a challenge, as it depends on the stage, prognosis, and response of each disease to treatment.

INTRODUCTION
Mantle cell lymphoma (MCL) of the gastrointestinal tract is a rare malignancy that accounts for about 3%-10% of B-cell non-Hodgkin lymphomas. MCL restricted to the small and large intestine is even more uncommon, accounting for about 0.2% of malignant colorectal tumors[1,2]. Previous reports have shown that MCL is typically present as multiple small- and medium-sized polyps. The disease is characterized by a chromosomal t(11,14) translocation resulting in cyclin D1 overexpression[3]. Furthermore, MCL synchronously accompanied by adenocarcinoma of the colorectum is extremely rare. To our knowledge, only a few cases have previously been reported in the literature[4-8]. This coexistence raises important questions about the mechanism of carcinogenesis, diagnosis, and optimal treatment. 
In this report, we present a case of a 63-year-old male patient who was diagnosed with both rectal adenocarcinoma and intestinal MCL, which presented as multiple lymphomatous polyposis. We discuss the challenges in diagnosing and treating these two co-occurring cancers. 

CASE PRESENTATION
Chief complaints
A 63-year-old man was admitted to our hospital due to abdominal pain and hematochezia over the past month. 

History of present illness
A month prior to presenting at the hospital, the patient began experiencing episodes of cyclical abdominal pain around the navel, with each episode lasting approximately ten minutes before subsiding. In addition to the pain, the patient also reported passing fresh red blood in their stool. These symptoms were not associated with food consumption.

History of past illness
No past illnesses were reported.

Personal and family history
No personal history or family history of colorectal polyps or colorectal cancer was recorded.

Physical examination
Physical examination showed a soft abdomen and no palpable lymphadenopathy. Digital rectal examination and colonoscopy revealed an ulcerated mass occupying 50% of the circumference of the rectal wall 8 cm from the anal margin. No polyp was detected, and a lesion biopsy demonstrated moderately differentiated adenocarcinoma (Figure 1A). Upper gastrointestinal endoscopy showed no abnormality.

Laboratory examinations
The initial hematologic evaluation obtained the following values: hemoglobin 154 g/L; hematocrit 46.4%; white blood cell count 8000/µL; platelet count 270 × 103/µL; uric acid 286 µmol/L; lactate dehydrogenase (LDH) 116 UI/L; and beta-2-microglobulin 1.44 mg/L. All values were within the normal range.

Imaging examinations
A pelvic magnetic resonance imaging (MRI) scan showed a middle rectal tumor growing into the muscularis propria, MRF (-), EMVI (-), and an abnormal mass 4 cm × 6 cm in size in the right iliac fossa thought to be an ileal mass (Figure 1B and C). The spleen and liver were unremarkable on the CT scan. 

FINAL DIAGNOSIS
The patient was diagnosed as having a rectal adenocarcinoma and an ileal tumor, which made him suffer abdominal pain cycles. A low anterior resection for rectal cancer was performed to confirm the diagnosis. The primary surgeon was a colorectal cancer expert with 30 years of experience at the national cancer hospital. The intraoperative evaluation showed that in addition to the rectal tumor, both the ileum and the colorectum had multiple polyps ranging in size from 2 to 5 mm. There was also an enormous ileal polyp measuring 4 cm × 6 cm about 15 cm away from the ileocecal valve; therefore, it was further decided to resect the ileal segment containing the large polyp and create a temporary ileostomy (Figure 2).
The rectal segment showed a large ulcerative mass, measuring 3.5 cm × 3 cm, a moderately differentiated adenocarcinoma invading into the perirectal fibrous tissue and metastasizing to 2 lymph nodes (pT2N1). The remaining colorectal mucosa had polypoid masses ranging in size from 2 to 5 mm. On microscopic sections, these polyps were shown covered by a cytologically bland columnar epithelium, and the submucosal layer showed diffuse proliferation of lymphocytes with small- or medium-sized nuclei, narrow cytoplasm, and the occurrence of mitosis, suggesting lymphoma. 
The resected ileal segment showed a large polypoid mass measuring 6 cm × 5.5 cm with a white-pink cut surface, and the remaining mucosa had small multiple polypoid masses. These polyps showed features similar to those of the polyps in the colon. In addition, a small lymph node was involved with the lymphoma (Figure 3).
Immunohistochemical analysis of the lymphoid cells showed diffuse positive reactions for CD5, CD20, cyclin D1, and SOX11 (Figure 4) and negative reactions for CD3, CD10, CD23, MUM1, and Bcl6. The tumor cell proliferation index was 70% according to Ki-67 staining. These findings indicated pathognomonic MCL presenting as multiple lymphomatous polyposis (MLP).

TREATMENT
A subsequent bone marrow biopsy did not show any abnormality. The postoperative diagnosis was confirmed as synchronous stage IIIa rectal adenocarcinoma and MCL presenting as MLP (Lugano stage IIE). According to the combined Mantle Cell Lymphoma International Prognostic Index (MIPI-c), the patient was classified as high-intermediate risk. Our multi-disciplinary tumor board with surgeons and medical and radiation oncologists decided to treat the MCL with an RDHAP/RCHOP regimen. The patient completed RDHAP/RCHOP chemotherapy and underwent maintenance rituximab. 

OUTCOME AND FOLLOW-UP
After the patient completed the induction treatment, a whole-body positron emission tomography (PET)/computed tomography (CT) scan was performed for re-evaluation showed a complete response with no evidence of hypermetabolic lesions present throughout the body. The patient then continued with maintenance treatment and would undergo regular follow-up evaluations every three months to monitor their progress.

DISCUSSION
MCL is derived from B cell non-Hodgkin lymphoma characterized by chromosomal t(11:14) (q13:32) translocation resulting in overexpression of cyclin D1[3]. Lymphadenopathy occurs in 90% of cases and frequently involves extranodal sites such as bone marrow, the spleen, gastrointestinal tract, Waldeyer’s ring, and lungs[1]. MCL of the gastrointestinal tract is an uncommon malignancy that accounts for 3%-10% of B-cell non-Hodgkin lymphomas and only 0.2% of colorectal malignancies[1,2,9]. In 1984, Isaacson first described and distinguished MCL from other primary gas-trointestinal lymphomas as multiple lymphomatous polyposis because of the predominant polyposis presentation and worse prognosis[10]. In contrast, rectal adenocarcinoma is the third most common cancer after breast and lung cancer. The coexistence of carcinoma at multiple sites in the gastrointestinal tract is uncommon, accounting for about 2%-7% of cases[11]. 
[bookmark: OLE_LINK121][bookmark: OLE_LINK122]Synchronous MCL and colorectal adenocarcinoma are extremely rare. Sasaki reviewed 19 cases of coexistence of primary malignant lymphoma and adenocarcinoma in the colorectum based on the literature from 1947 to 2010; of these cases, only three reported MCL[12]. Based on Sasaki’s report and a search on PubMed, we have compiled six previous clinical cases presented in Table 1. Most patients were male, with adenocarcinoma located in the rectum in three cases, the right colon in three cases, and the sigmoid colon in one case. Meanwhile, MCL usually presents as multiple nodules. There was one case of a 54-year-old male patient reported by Kanehira with MCL presenting as a single polyp measuring 4 cm × 3 cm × 1 cm[5]. Most cases of MCL were at a late stage (stage IV accounted for half of the reported cases), while in our case MCL was at stage II. The relationship between rectal adenocarcinoma and gastrointestinal MCL remains unclear. In previous reports, lymphoma appeared one to three years after treatment for adenocarcinoma, but there was no significant association[13,14]. The coexistence of these tumors may be fortuitous rather than showing a specific association[6].

Low anterior resection
Rectal adenocarcinoma frequently presents with abdominal pain, hematochezia, change in stool shape, and obstructive symptoms such as constipation, abdominal distention, and colic. In contrast, intestinal MCL is more subtle and nonspecific; patients sometimes present with abdominal pain, weight loss, diarrhea, lymphadenopathy, or B symptoms including fever, night sweats, and weight loss[6,15,16]. Our patient was admitted due to abdominal pain and hematochezia, with no peripheral lymphadenopathy or B symptoms on physical examination. Cyclical abdominal pain with increased bowel movements may suggest Koenig’s syndrome, which signifies an incomplete small bowel obstruction. Although MRI revealed no dilated bowel loop or air-fluid level, there was an enormous mass in the ileum. Therefore, the patient underwent surgery to confirm the diagnosis.
On histopathology, the tumor showed a monotonous population of small-to-medium-sized lymphoid cells with irregular nuclear contours, condensed chromatin, and scanty cytoplasm[17,18]. The diagnosis of MCL is often confirmed based on a combination of immunophenotypic characteristics of tumor cells, such as co-expression of CD5, CD20, cyclin D1, and SOX-11 but lack of expression of CD23. In our case, lymphoid cells were positive for CD5, CD20, cyclin D1, and SOX-11. CD20 is a receptor located on B cells and is usually permanently positive even after treatment with anti-CD20 treatment or relapse. Cyclin D1 is a hallmark of MCL (due to > 95% expression) because it is a direct result of t(11:14) translocation, and thus, expression of cyclin D1 on B cells helps to confirm the diagnosis of MCL[18]. In addition, a subgroup of MCLs that lacks cyclin D1 expression because of the absence of t(11:14) translocation is always reactive to SOX-11. SOX-11 is a member of the SOX gene family of transcription factors and is strongly expressed in both positive and negative cyclin D1 groups of MCL, as well as in several other subtypes such as lymphoblastic lymphoma, Burkitt lymphoma, T-cell prolymphocytic leukemia, and anaplastic large-cell lymphoma[19].
MCL is a typically aggressive disease with short-term treatment responses and poor overall survival (OS) compared to other B-cell lymphoma subtypes[20,21]. Survival depends on patient characteristics and histopathological factors. Hoster et al[22] used these features to develop the combined MIPI-c, which is based on age, performance status, LDH level, leukocyte count, and cell proliferation (Ki-67). Our patient had an MIPI-c score of 5.7 and a Ki67 index of 70%, values defining a high-intermediate prognostic group with a five-year OS of 43% despite aggressive treatment[22]. In contrast, rectal adenocarcinoma has a better prognosis than MCL, depending on the tumor stage. The five-year OS of stage IIIa rectal cancer is 73%[23].
The simultaneous occurrence of two different cancers poses treatment challenges. Chemotherapy plays a primary role in the treatment of MCL, which has a poor prognosis but often responds well to chemotherapy. On the other hand, surgery is the principal treatment for rectal adenocarcinoma and chemoradiotherapy has a neoadjuvant/adjuvant role in the advanced stage. Our multi-disciplinary tumor board decided to treat the patient for MCL first for the following reasons. Firstly, although postoperative adjuvant radiochemotherapy is indicated for stage IIIa rectal cancer, our patient underwent total mesorectal excision with a good plane achieved by the lead doctor and a negative rectal and circumferential resection margin. Histopathological findings indicated pT2 tumor stage and metastasis to two mesorectal lymph nodes < 5 mm in size. Recent studies have shown that the local recurrence rate is not associated with metastasis status of the mesorectal lymph node if the total mesorectal excision is of high quality and the preoperative MRI is favorable (tumors T2/T3ab and negative EMVI)[24,25]. Secondly, patients with stage IIE MCL in the high-intermediate risk group receive an RDHAP/R-CHOP regimen lasting about five months. While adjuvant treatment for rectal cancer should be started within eight weeks of surgery, prolongation reduces the effectiveness of treatment. Gao et al[26] showed that the delaying of adjuvant therapy reduced survival outcomes (hazard ratio (HR) = 1.222 for 9-12 wk, HR = 1.252 for 13-16 wk, and HR = 1.969 for > 16 wk vs within eight weeks) and that adjuvant therapy did not improve survival when delayed beyond five months. Our patient completed RDHAP/RCHOP chemotherapy and received maintenance rituximab. A PET/CT scan was performed for re-evaluation showed a complete response with no hypermetabolic lesions present throughout the body.
Although MCL responds well to treatment, it is still prone to recurrence in the future. When this happens, the optimal approach to relapsed or refractory disease remains to be defined. Some of the treatment options available for second-line therapy include monoclonal antibodies, bispecific antibodies, anti-PD-L1 antibodies, lenalidomide, BTK inhibitors, BCL2 inhibitors, epigenetic regulators, PI3K inhibitors, PI3K/mTOR inhibitors, and CAR-T cell therapy[27]. These treatments have recently shown high efficacy in malignant lymphomas, especially nodal lymphomas. However, the choice of the most optimal treatment option is a complex decision that depends on various factors such as the availability of treatments in each locality.

CONCLUSION
Synchronous rectal adenocarcinoma and intestinal MCL presenting as multiple lymphomatous polyposis are extremely rare. MCL is often discovered incidentally when rectal cancer is diagnosed. Their diagnosis should be based on histopathological and immunohistochemical features. MCL is a typically aggressive disease and has a poorer prognosis than adenocarcinoma. The treatment of two different simultaneously occurring cancers is a challenge.
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Figure Legends
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[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Figure 1 Endoscopy and imaging examinations. A: Colonoscopy image revealed an ulcerated mass in the middle rectum (asterisk); B: The middle rectal tumor (arrow); C: A 4 cm × 6 cm abnormal mass in the right iliac fossa (arrow).
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[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Figure 2 The gross appearance of the lesion. A: Intraoperative image shows an enormous ileal polyp measuring 4 cm × 6 cm (asterisk); B: The resected specimen included an 18 cm colorectal segment and an ileal segment; C: The resected ileal segment; D: The ileostomy contained multiple polyps.
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[bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK83][bookmark: OLE_LINK84]Figure 3 The microscopic appearance of the lesion. A: A loupe view of a rectal cross section shows both adenocarcinoma tumors (white arrow) and lymphoma tumors (black arrow) [hematoxylin and eosin (H&E) staining, 4×]; B: An infiltrating moderately differentiated adenocarcinoma of the rectum (H&E staining, 10×); C: Mucosal and submucosal nodules of lymphoma on polyps (H&E staining, 20×); D: H&E staining of lymphoma (magnification 40×).
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Figure 4 Immunohistochemical analysis of lymphoid cells (magnification 10×). A: CD5 (+); B: CD20 (+); C: Cyclin D1 (+); D: SOX-11 (+). 

Table 1 Cases with synchronous mantle cell lymphoma and adenocarcinoma in the colorectum in the literature
	Ref.
	Age/Sex
	MCL location
	Distribution
	MCL stage
	Carcinoma location
	Stage
	Treatment

	Hopster et al[4], 1995
	74/F
	Rectum, colon and ileal
	
	
	Rectum
	
	Panproctolectomy

	Kanehira et al[5], 2001
	54/M
	Terminal ileum
	Single polyp
	I
	Ascending colon
	IV (hepatic metastasis)
	Right hemicolectomy + chemotherapy

	Kanehira et al[5], 2001
	74/M
	Sigmoid
	Multiple small nodules
	IV (Bone marrw)
	Rectum
	III (T3N1)
	Low anterior resection + chemoradiation

	Padmanabhan et al[6], 2003
	85/M
	Colon and ileal
	Multiple small nodules
	II
	Ascending colon
	II (T3N0)
	Right hemicolectomy

	Sztarkier et al[7], 2009
	80/M
	Colon
	Multiple small nodules
	IV (Bone marrow)
	Sigmoid colon
	III (T3N2)
	Sigmoidectomy + R-CHOP

	Hrudka et al[8], 2016
	82/M
	Colon
	Multiple small nodules
	IV
	Ascending colon
	II (T3N0)
	Right hemicolectomy + chemotherapy

	Present case
	63/M
	Rectum, colon, and ileal
	Multiple nodules
	II
	Rectum
	III
	Low anterior resection


MCL: Mantle cell lymphoma; M: Male; F: Female.
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