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Abstract
BACKGROUND
Colorectal cancer ranks third in global cancer-related mortality, often due to metastases to liver and lungs. Ovarian metastases are less common, accounting for 3.6% to 7.4% of cases. In contrast, mature ovarian teratomas are frequently benign. Tumor-to-tumor metastasis is a rare phenomenon, with a limited number of documented cases. Three cases of mature ovarian teratomas metastasizing from different cancers have been reported. This report focuses on a case of tumor-to-tumor metastasis from sigmoid colon adenocarcinoma to a mature ovarian teratoma.

CASE SUMMARY
A 41-year-old Taiwanese woman with no known systemic diseases presented with lower back pain, which led to imaging revealing malignant lesions in the spine, pelvis, liver, and multiple lung metastases. She was diagnosed with sigmoid colon adenocarcinoma with metastases to the liver, lung, bone, and a left ovarian teratoma. Treatment involved radiotherapy and chemotherapy, resulting in regression of the primary tumor and stable lung and liver lesions. Due to abdominal symptoms, she underwent exploratory surgery, unveiling a mature teratoma in the left ovary with signs of metastatic adenocarcinoma.

CONCLUSION
Consider resecting mature ovarian teratomas with concurrent colorectal adenocarcinoma to prevent tumor-to-tumor metastasis.
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[bookmark: OLE_LINK7852][bookmark: OLE_LINK7853]Core Tip: Tumor-to-tumor metastasis is an unusual occurrence. We present a case in which tumor metastasis has been observed, stemming from colorectal adenocarcinoma to a mature ovarian teratoma. This serves as a reminder for clinicians to remain vigilant. While mature ovarian teratomas are typically benign, it is essential to contemplate resection when a patient presents with concurrent colorectal adenocarcinoma. This is due to the potential risk of tumor-to-tumor metastasis.


INTRODUCTION
Colorectal cancer is the third leading cause of cancer-related deaths in the world[1-3]. Most deaths are due to tumor metastases; liver and lung metastases are the most common[4], followed by ovarian metastases, which account for only 3.6%-7.4% of cases[5]. Mature ovarian teratomas account for up to 70% of benign ovarian masses during the reproductive years and 20% in postmenopausal women. Metastasis between tumors is a rare phenomenon; only 200 cases have been reported[6]. Three cases of mature ovarian teratomas have been reported, metastasizing from appendiceal adenocarcinoma, endocervical adenocarcinoma, and breast cancer[7-9]. Here, we report a case of tumor-to-tumor metastasis from adenocarcinoma of the sigmoid colon to a mature ovarian teratoma.

CASE PRESENTATION
Chief complaints
A 41-year-old Taiwanese woman visited our hospital due to lower back pain for several months.

History of present illness
The patient had no previously diagnosed illness, and low back pain, abdominal fullness developed in recent months.

History of past illness
The patient denied past illness and was not taking any medication at the time of visiting.

Personal and family history
The patient denied family history of colorectal or other cancers.

Physical examination
The patient presented to our hospital with abdominal fullness and tenderness.

Laboratory examinations
Her alpha-fetoprotein, carcinoembryonic antigen, and carbohydrate cell surface antigens 125, 19-9, and 153 Levels were 2.59 ng/mL, 2362.0 ng/mL, 49.4 U/mL, 21651 U/mL, and 6.5 U/mL, respectively. 

[bookmark: OLE_LINK7473][bookmark: OLE_LINK7474]Imaging examinations
[bookmark: OLE_LINK7416][bookmark: OLE_LINK7417][bookmark: OLE_LINK7472]An L-spine magnetic resonance image showed an expansile and enhanced lesion of the S1-3 vertebral bodies with left iliac bone involvement, including bony destruction. The lesion appeared to be malignant. In addition, a huge and lobulated cystic mass at the pelvis and a huge liver mass were detected. Abdominal computed tomography (CT) revealed a 16.1 cm × 10.4 cm hyperdense lesion with mixed content arising from the left adnexa. An ovarian tumor or teratoma was suspected (Figure 1A). Variable-sized lesions in the liver were also detected. The biggest lesion was in the right lobe and was 13.1 cm × 12.7 cm. Metastasis of hepatocellular carcinoma was suspected (Figure 1B). Chest CT showed multiple lung metastases. Based on a liver biopsy, metastatic adenocarcinoma of colorectal origin was diagnosed. Colonoscopy showed a 5-cm annular ulcerative tumor 30 cm above the anal verge (Figure 1C). Adenocarcinoma was confirmed by pathology. Trans-abdominal sonography of the left adnexal lesion revealed a huge cystic lesion (15 cm × 11 cm × 15 cm) with septum formation but no obvious blood flow within the tumor (Figure 1D). A follow-up abdominal CT 3 mo after radiotherapy and chemotherapy showed regression of the primary tumor and stable lesions of the lung and liver. The left adnexal tumor was stable, but bilateral hydroureteronephrosis due to compression from the pelvic tumor was detected. 

FINAL DIAGNOSIS
Sigmoid colon adenocarcinoma with liver, lung and bone metastases, and metastasizing to left ovarian teratoma.

TREATMENT
The patient received radiotherapy for the bone metastases and 6 courses of FOLFOX plus bevacizumab. An exploratory laparotomy with left salpingo-oophorectomy and anterior resection of the sigmoid colon were performed due to worsened abdominal fullness and pain. 

OUTCOME AND FOLLOW-UP
Gross pathology examination revealed a 4 cm × 2 cm Bormann type IV ulcerative tumor in the middle sigmoid colon, with peritoneum and mesocolon invasion (Figure 2A and B). Microscopically, a moderately differentiated adenocarcinoma in the sigmoid colon with invasion of the subserosal soft tissue was observed (Figure 2C). Lymphovascular and perineural invasion were also noted. Metastasis to one of the 16 harvested lymph nodes was detected. A mature teratoma was detected in the left ovary (Figure 2D); metastatic adenocarcinoma was present in some foci of the teratoma tissue (Figure 2D and E). The combined pathological stage was ypT3N1aM1, stage IVC. The symptoms improved after the operation and the patient resumed chemotherapy 2 wk later.

DISCUSSION
[bookmark: OLE_LINK7418][bookmark: OLE_LINK7419]Tumor-to-tumor metastasis was first reported in 1902[10]. In 1968, diagnostic criteria of metastasis between tumors were established by Campbell et al[11], including the following four criteria: (1) More than one distinct primary tumor must be present; (2) the recipient tumor must be a true neoplasm; (3) the metastatic neoplasm must be a true metastasis with established growth in the recipient tumor and not the result of embolization or contiguous growth; and (4) metastasis to lymphatic tissue already involved by lymphoreticular tumors must be excluded[9,10]. In our case, two distinct tumors were present (colon adenocarcinoma and ovarian mature teratoma), and no contiguous growth or adhesions between the two tumors was detected. Moreover, the metastatic adenocarcinoma contained foci within the teratoma tissue. Based on the criteria for metastasis between tumors, a tumor-to-tumor metastasis was confirmed in our patient.
Metastasis from other tumors to normal ovarian tissue is not uncommon and accounts for 10%-25% of ovarian malignancies[12]. Most ovarian metastatic tumors are Krukenberg tumors, and the primary site of metastasis is the gastrointestinal tract, although metastases can arise from other tissues such as the breast[13]. Gastric and colorectal adenocarcinoma are the most common sources of tumor-to-tumor metastases[14]. In contrast, metastatic lesions to ovarian tumors are extremely rare. Only 15 cases have been reported, including three patients with mature ovarian teratomas[7,9]. Here, we describe the case of sigmoid colon adenocarcinoma that metastasized to a mature ovarian teratoma. Due to compression symptoms, left salpingo-oophorectomy and anterior resection of the sigmoid colon were performed at the same time.
Mature teratomas are resectable benign tumors of the ovary[15]. If the patient has no clinical manifestation, the tumor can go untreated. In this case, the patient underwent synchronous resection due to clinical compression symptoms, and the tumor-to-tumor metastasis from the colon adenocarcinoma to the mature ovarian teratoma was found incidentally. The discovery of tumor-to-tumor metastasis in different types of tumors is increasing, likely due to more aggressive surgical treatment of metastatic lesions. This phenomenon is important because it might affect disease staging and treatment approaches.

CONCLUSION
While mature ovarian teratomas are typically benign, it's advisable to contemplate resection in cases of simultaneous colorectal adenocarcinoma. This is due to the potential risk associated with tumor-to-tumor metastasis.
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Figure 1 Imaging examinations. A: The cystic pelvic mass by computed tomography (CT) scan; B: The liver mass by CT scan; C: Colon tumor by colonoscopy; D: The pelvic mass by Doppler trans-abdominal sonography.
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[bookmark: OLE_LINK7475][bookmark: OLE_LINK7476]Figure 2 Macroscopic finding and immunohistochemistry test. A: Macroscopic finding of the ovarian mass; B: Gross view of the primary colon tumor; C: Microscopic view of the primary colon adenocarcinoma; D: Focus of metastatic adenocarcinoma was found in the ovarian tumor; E: Higher magnification of the metastatic colon adenocarcinoma in the mature ovarian teratoma.
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