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Collision tumors represent a relatively uncommon form of tumor manifestation, characterized by the independent coexistence of multiple distinct types of tumors. Large cell neuroendocrine carcinoma of the colorectum is a rare entity, with limited reports describing collision tumors involving adenocarcinoma and large cell neuroendocrine carcinoma. Distant metastases of colorectal cancer typically occur in sites such as bone, liver, and lungs; however, metastasis to the gingiva is rarely encountered. This paper reports a case of a collision tumor comprising colonic adenocarcinoma and large cell neuroendocrine carcinoma, with accompanying gingival metastasis.
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1 Case description

Colorectal cancer accounts for 18% of malignant tumors (1). The vast majority of them are adenocarcinomas. Large cell neuroendocrine carcinoma is extremely rare in the large intestine, accounting for only 0.1 - 0.6% of colorectal cancers (2). There have been few reports on colonic collision tumors with the coexistence of adenocarcinoma and large cell neuroendocrine carcinoma (3). The common metastatic sites of colorectal cancer mainly include the liver, lungs, bones, etc. Gingival metastasis is extremely rare in clinical practice (4). In this study, we report a unique case of a patient with ascending colon adenocarcinoma. Two years after surgical treatment, recurrence and multiple metastases occurred in the patient. Pathological biopsy of the gingival mass confirmed it as a metastasis of colon cancer. Subsequently, a palliative resection of the cancer lesion was carried out. A nodule was found beside the cancer lesion, and the pathological results showed that it was large cell neuroendocrine carcinoma. Through immunohistochemical and pathological examinations, it was diagnosed as a collision tumor with the coexistence of adenocarcinoma and large cell neuroendocrine carcinoma. In this paper, combined with relevant literature, an in-depth discussion is carried out on the diagnosis, treatment, and characteristics of this case.

A 45 - year - old female was diagnosed with ascending colon cancer in 2022. She then underwent radical right hemicolectomy. The postoperative pathological stage was pT4N0M0. Following the surgery, the patient underwent regular chemotherapy. The initial treatment regimen consisted of capecitabine in combination with oxaliplatin. This therapeutic approach primarily achieves anti-tumor effects through multi-target inhibition of tumor cell proliferation and induction of apoptosis. However, due to notable toxicities and adverse effects observed during the treatment, including bone marrow suppression and gastrointestinal disturbances, the patient elected to discontinue further chemotherapy after completing two cycles.

In March 2023, a recurrence of abdominal wall tumor was identified and determined to represent a solitary lesion. Following complete local resection, pathological examination confirmed the diagnosis of adenocarcinoma. Postoperative treatment was adjusted to a combination regimen of mFOLFOX6 (oxaliplatin + 5-fluorouracil + leucovorin) and bevacizumab. This therapeutic strategy primarily exerts anti-tumor effects through the inhibition of tumor cell proliferation and angiogenesis; however, it is associated with a relatively high risk of bone marrow suppression and hemorrhage. In May 2024, local recurrence at the primary site was observed. During subsequent ongoing therapy, progressive metastases to the liver, lung, and pelvis emerged, indicating disease progression. Consequently, the treatment strategy was modified to include immunotherapy with camrelizumab combined with radiotherapy. Camrelizumab is capable of blocking the PD-1/PD-L1 immune inhibitory pathway, thereby activating and enhancing T cell cytotoxicity. Between July and November 2024, significant tumor progression was noted, including an increase in both the number and size of metastatic lesions, as well as the appearance of new rib metastases. Palliative local radiotherapy was administered. During the course of further treatment, the patient gradually developed hematochezia, with an increasing volume of blood loss over time.

Between July and November 2024, the tumor demonstrated significant progression, characterized by an increase in the number and size of metastatic foci, along with the emergence of new rib metastases. Local radiotherapy was subsequently administered. During the subsequent treatment, the patient gradually experienced hematochezia, with the amount gradually increasing. In November 2024, severe hematochezia led to severe anemia, prompting the patient to undergo palliative resection of the primary lesion once again.

The postoperative pathology revealed ulcerative moderately - to - poorly differentiated adenocarcinoma, which had invaded the surrounding tissues. Notably, in the mesenteric region, adjacent to the tumor, there was a solid nodule (Figure 1). Pathological examination of this nodule showed large cells with large, vesicular nuclei and prominent nucleoli. Immunohistochemical analysis indicated Syn(+), Ki67(+, 90%), which was consistent with the diagnosis of large cell neuroendocrine carcinoma (Figure 2). The two tumor components existed independently and did not invade each other. Morphologically, this finding was consistent with the diagnosis of a collision tumor composed of colon adenocarcinoma and large cell neuroendocrine carcinoma.

[image: This is a cross-section of a tumor, not a picture of the brain.]
Figure 1 | The resected colon tumor (the red arrow indicates the nodules of large cell neuroendocrine carcinoma).

[image: Histological images showing different tissue samples. Image A displays dense, purple-stained cellular structures. Image B illustrates a lighter pink structure with scattered cells and indicated features. Image C shows a tissue section with brown-stained, circular formations. Image D presents a sparse arrangement with small, dark-stained areas.]
Figure 2 | Histological and immunohistochemical examination: (A) Adenocarcinoma components of the colon (Hematoxylin and eosin, ×100); (B)Large atypical cells and necrotic foci (Hematoxylin and eosin, ×200)(The black arrows indicate the necrotic areas; The orange arrows indicate some large cell neuroendocrine cells); (C) Tumor cells show strong and diffuse positivity for Synaptophysin (EnVision, ×200); (D) The Ki67 proliferation index was 90% (EnVision, ×100).

Furthermore, a mass was observed on the patient’s right upper gingiva, which gradually enlarged. Biopsy of this mass was conducted, and immunohistochemical results indicated that it was consistent with adenocarcinoma, with CDX2(+) (Figure 3). Considering its origin, it was diagnosed as gingival metastasis of colon cancer.

[image: Panel A shows an open mouth with a visible lesion on the tongue, indicated by a red arrow. Panel B displays a histological image with dense purple cellular structures. Panel C presents a lighter histological section, showing sparse cellular areas on a pale background.]
Figure 3 | (A) Exophytic mass on the right upper gingiva (The red arrow indicates a gingival mass.); (B) Pathological examination revealed adenocarcinoma components (Hematoxylin and eosin, ×100); (C) Immunohistochemistry indicates positive CDX2 (EnVision, ×100).





2 Discussion

Colon adenocarcinoma is a prevalent malignancy; however, the occurrence of collision tumors in this context is exceedingly rare (5). A collision tumor refers to a morphological entity where two or more distinct tumor components coexist independently without intermixing (6). In this report, we describe a case of a collision tumor comprising advanced colon adenocarcinoma and large cell neuroendocrine carcinoma, with an unusual gingival metastasis. This type of colorectal adenocarcinoma with a neuroendocrine component typically lacks the characteristic neuroendocrine symptoms and is commonly diagnosed through postoperative histopathological examination (7). Clinically, it is crucial to differentiate such collision tumors from mixed neuroendocrine-non-neuroendocrine neoplasms (MiNENs), composite tumors, and other related entities. The diagnostic criteria for MiNENs require the simultaneous presence of both neuroendocrine and non-neuroendocrine components, each constituting at least 30% of the tumor mass (8). In the present case, the neuroendocrine component accounts for only approximately 10% of the tumor, failing to meet the diagnostic threshold for MiNENs. Composite tumors, conversely, are characterized by the intermingling of two distinct tumor components. In our case, the two tumor components are spatially segregated with well-defined histological boundaries, thus fulfilling the diagnostic criteria for collision tumors (6). Currently, there is no definitive consensus regarding the origin of collision tumors. Within the academic community, three theoretical hypotheses have gained broad acceptance (1): the two types of tumor cells originate from distinct cell lineages (2); they arise from a common multipotent stem cell; and (3) the coexistence of the two independent tumors is coincidental (5, 9). Regarding the origin of the large cell neuroendocrine carcinoma in this particular case, considering the patient’s medical history, it is hypothesized that it arose through neuroendocrine differentiation.

Neuroendocrine differentiation (NED) has been demonstrated to occur in adenocarcinomas of various non-endocrine organs. For instance, a study revealed that neoadjuvant treatment in rectal adenocarcinoma enhanced the endocrine phenotype of tumor cells (8). In investigations involving other tumor types, it has been observed that transformed neuroendocrine carcinomas often emerge in lung adenocarcinomas treated with anti-EGFR therapy and prostate adenocarcinomas subjected to androgen deprivation therapy. These findings suggest that the selective pressure imposed by anti-tumor therapies may induce neuroendocrine differentiation (10, 11). Numerous studies have established a robust correlation between neuroendocrine differentiation in colorectal cancer and an unfavorable prognosis for patients. In the present case, after initial platinum-based chemotherapy and targeted therapy, the tumor exhibited rapid and significant progression, leading to a cascade of complications. Additionally, components of large cell neuroendocrine carcinoma were identified as independently existing within subsequent tumor lesions. Based on the patient’s treatment course, it is hypothesized that the neuroendocrine phenotype observed in this case may have arisen from cytotoxic injury caused by radiotherapy and chemotherapy. This injury could have triggered a phenotypic transformation of tumor cells toward a neuroendocrine lineage (8).This phenotypic transformation may confer metastatic colorectal cancer with resistance to anti-angiogenic agents and immune checkpoint inhibitors, ultimately reducing treatment efficacy.

Oral metastatic malignancies are exceedingly rare, accounting for less than 1% of all oral malignancies (12). The mandible is the predominant site of metastasis, whereas gingival involvement is relatively uncommon (13). Studies have shown that in males, oral metastatic tumors predominantly originate from lung cancer, renal cell carcinoma, and prostate cancer. Conversely, in females, oral metastatic malignancies are primarily linked to breast cancer and renal cell carcinoma (14). Metastases from colorectal cancer to the oral cavity are comparatively rare.

Colorectal cancer predominantly metastasizes to organs such as the bones, lungs, and liver (15). Metastasis to supraclavicular regions is relatively uncommon, and oral metastasis is particularly rare. When it does occur in the oral cavity, the mandible is most frequently affected (16). This phenomenon may be associated with the Batson venous plexus, a valveless paravertebral venous system that connects the pelvic cavity, abdominal cavity, and thoracic cavity (17). When colorectal cancer invades the abdominal wall vasculature, it creates anatomical conditions that facilitate distant hematogenous metastasis of cancer cells. Moreover, oral metastasis is often accompanied by metastasis to other organs (14). In a small subset of patients, oral symptoms may present as the primary clinical manifestation (18). Therefore, accurately identifying the primary origin of oral tumors and their metastatic spread to other organs is critical for effective patient diagnosis and treatment. Numerous studies have demonstrated that the implementation of perioperative surgical management strategies for patients with oral metastatic tumors can, to some extent, prolong patient survival and improve their quality of life (16).

Regarding treatment, due to the rarity of such cases, there is currently no well-established oncological treatment protocol available to guide the management of this type of condition. Nonetheless, the selection of chemotherapy regimens can be based on the predominant components. In this case, palliative surgery was performed for symptom relief. Regrettably, the patient declined further treatment.




3 Conclusion

Herein, we report a rare case of a collision tumor comprising colon adenocarcinoma and large cell neuroendocrine carcinoma, with gingival metastasis. Further documentation of similar cases is crucial for enhancing our understanding of the biological behavior, therapeutic options, and overall prognosis of such tumors.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.





Ethics statement

The studies involving humans were approved by Medical Research Ethics Committee of Suining Central Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

ZZ: Investigation, Writing – original draft, Formal Analysis, Resources, Data curation. JZ: Writing – original draft, Project administration, Investigation. PC: Writing – original draft, Data curation, Investigation. XK: Methodology, Supervision, Writing – review & editing. YL: Writing – review & editing, Investigation. YJ: Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

	 Ciardiello F, Ciardiello D, Martini G, Napolitano S, Tabernero J, Cervantes A. Clinical management of metastatic colorectal cancer in the era of precision medicine. CA Cancer J Clin. (2022) 72:372–401. doi: 10.3322/caac.21728, PMID: 35472088


	 Bernick PE, Klimstra DS, Shia J, Minsky B, Saltz L, Shi W, et al. Neuroendocrine carcinomas of the colon and rectum. Dis Colon Rectum. (2004) 47:163–9. doi: 10.1007/s10350-003-0038-1, PMID: 15043285


	 Park JS, Kim L, Kim CH, Bang BW, Lee DH, Jeong S, et al. Synchronous large-cell neuroendocrine carcinoma and adenocarcinoma of the colon. Gut Liver. (2010) 4:122–5. doi: 10.5009/gnl.2010.4.1.122, PMID: 20479925


	 Favia G, Maiorano E, Lo Muzio L. Image of the month. Gingival metastasis from colonic adenocarcinoma. Clin Gastroenterol Hepatol: Off Clin Pract J Am Gastroenterol Assoc. (2010) 8:A28. doi: 10.1016/j.cgh.2009.07.010, PMID: 19631288


	 Meşină C, Vasile I, Ciobanu D, Calotă F, Gruia CL, Streba L, et al. Collision tumor of recto-sigmoidian junction - case presentation. Rom J Morphol Embryol = Rev Roum Morphol Embryol. (2014) 55:643–7., PMID: 25178338


	 Nannar J, Anciro A, Nanda AK. Collision tumor at the rectum consisting of a neuroendocrine carcinoma and adenocarcinoma: A case report. Ann Med Surg. (2022) 78:103748. doi: 10.1016/j.amsu.2022.103748, PMID: 35592827


	 Verdasca FR, Ferreira R, Montenegro A, Mendes JL, Furtado I, Escaleira R, et al. Mixed neuroendocrine-non-neuroendocrine neoplasms of the rectum: A case report. Case Rep Oncol. (2024) 17(1):587–595. doi: 10.1159/000538384, PMID: 39015645


	 Shia J, Tickoo SK, Guillem JG, Qin J, Nissan A, Hoos A, et al. Increased endocrine cells in treated rectal adenocarcinomas: A possible reflection of endocrine differentiation in tumor cells induced by chemotherapy and radiotherapy. Am J Surg Pathol. (2002) 26:863–72. doi: 10.1097/00000478-200207000-00004, PMID: 12131153


	 Furlan D, Cerutti R, Genasetti A, Pelosi G, Uccella S, La Rosa S, et al. Microallelotyping defines the monoclonal or the polyclonal origin of mixed and collision endocrine-exocrine tumors of the gut. Lab Investig; J Tech Methods Pathol. (2003) 83:963–71. doi: 10.1097/01.LAB.0000079006.91414.BE, PMID: 12861036


	 Galea LA, Mow C, Fine SW, Manohar P. Primary prostatic carcinoma with de novo diffuse neuroendocrine differentiation. Int J Surg Pathol. (2022) 30:232–6. doi: 10.1177/10668969211035844, PMID: 34338584


	 Manca P, Russano M, Pantano F, Tonini G, Santini D. Change from lung adenocarcinoma to small cell lung cancer as a mechanism of resistance to afatinib. Oncotarget. (2017) 8:59986–90. doi: 10.18632/oncotarget.17607, PMID: 28938699


	 Amin A, Jha M, Reddy A. Lower lip numbness in a patient with colorectal cancer. BMJ Case Rep. (2011) 2011:bcr0120113682. doi: 10.1136/bcr.01.2011.3682, PMID: 22701024


	 Soares AB, Thomaz LA, Duarte MT, de Camargo de Moraes P, de Araújo VC. Metastatic adenocarcinoma of the colon: Early manifestation in gingival tissue. Head Neck Pathol. (2011) 5:140–3. doi: 10.1007/s12105-010-0222-2, PMID: 21080248


	 Ren QG, Huang T, Yang SL, Hu JL. Colon cancer metastasis to the mandibular gingiva with partial occult squamous differentiation: A case report and literature review. Mol Clin Oncol. (2017) 6:189–92. doi: 10.3892/mco.2016.1102, PMID: 28357091


	 Alvarez-Alvarez C, Iglesias-Rodríguez B, Pazo-Irazu S, Delgado-Sánchez-Gracián C. Colonic adenocarcinoma with metastasis to the gingiva. Med Oral Patol Oral Cir Bucal. (2006) 11:E85–87., PMID: 16388302


	 Makoto M, Ntege EH, Kazuhide N, Kentaro I, Jumpei S, Nobuyuki M, et al. Metastatic colon carcinoma in the maxilla: Highlighting the importance of perioperative oral management: a case report. Mol Clin Oncol. (2023) 19:83. doi: 10.3892/mco.2023.2679, PMID: 37745262


	 Huang SF, Wu RC, Chang JTC, Chan SC, Liao CT, Chen IH, et al. Intractable bleeding from solitary mandibular metastasis of hepatocellular carcinoma. World J Gastroenterol. (2007) 13:4526–8. doi: 10.3748/wjg.v13.i33.4526, PMID: 17724815


	 Tomikawa M, Higuchi Y, Saku M, Takeshita M, Yoshida K, Sugimachi K. Carcinoma of the colon metastatic to the lower gingiva. Dig Surg. (2001) 18:333–5. doi: 10.1159/000050166, PMID: 11528150







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Zhang, Zhang, Chen, Kou, Lan and Jia.. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-15-1633770-g001.jpg
i1 42 13 14 15 16 17 18 1%





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc.2025.1633770_cover.jpg
& frontiers | Frontiers in Oncology

A collision tumor composed of colon
adenocarcinoma and large cell
neuroendocrine carcinoma with gingival
metastasis: a case report





OEBPS/Images/fonc-15-1633770-g002.jpg





OEBPS/Images/fonc-15-1633770-g003.jpg





