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Abstract
BACKGROUND
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: _Hlk534983309]Anorectal melanoma (AM) is an extremely rare malignant tumor originating from anorectal melanocytes with a poor prognosis. AM has been reported to have a much lower incidence than cutaneous or choroid melanoma, accounting for 0.4%-1.6% of all melanomas.

CASE SUMMARY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]We report a 76-year-old female patient diagnosed with anorectal malignant melanoma by colonoscopy and biopsy. Intraoperative examination revealed two distinct anorectal tumors, one melanotic and another amelanotic, as well as two pigmented mucosal zones at the dentate line level. Abdominal perineal resection was performed. A pathological report confirmed all four lesions to be melanomas. Postoperatively, we followed an immunotherapy protocol targeting PD-1 (nivolumab). The patient had 24 mo of disease-free follow-up upon completion of nivolumab treatment.

CONCLUSION
This is the first reported case presenting coexistence of pigmented and unpigmented AMs in the same patient. 

[bookmark: OLE_LINK3][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Key words: Anorectal melanoma; Melanotic; Amelanotic; Synchronous; Case report
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Core tip: Anorectal melanoma (AM) is an extremely rare malignant tumor. We report a 76-year-old female patient diagnosed with anorectal malignant melanoma by colonoscopy and biopsy. Intraoperative examination revealed two distinct anorectal tumors, one melanotic and another amelanotic. Two satellite melanotic implantations were also found in the near mucosal area. This is the first reported case presenting coexistence of pigmented and unpigmented AMs in the same patient and may contribute to further prognostic factor studies in the future research.
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INTRODUCTION
First reported by Moore in 1857, anorectal melanoma (AM) is an extremely rare malignant tumor originating from anorectal melanocytes. AM accounts for 0.5%-4.6% of anorectal malignant tumors and 0.4%-1.6% of all melanomas[1,2]. Prognosis of AM is dismal with five-year survival rates estimated to be less than 20%[3]. About 30% of AMs appear to be amelanotic[4]. Amelanotic AM is easily misdiagnosed with other anorectal diseases, including anorectal cancer, polyps, and hemorrhoids.
In some studies, amelanotic melanoma in AM was associated with worse prognoses than melanotic melanoma[5]. To our knowledge, this is the first study to successfully demonstrate a case of multiple synchronous melanomas with different colors. 

CASE PRESENTATION
Chief complaints
A 76-year-old female patient experiencing symptoms of hematochezia and tenesmus for one month was admitted in our institution.

History of present illness
After symptom onset, the patient had previously undergone a colonoscopy at the community hospital, which revealed two masses, one located at the anal canal level (unpigmented, diameter 2.5 cm) and another 3 cm above the dentate line (pigmented, diameter 2 cm). A biopsy indicated anorectal malignant melanoma with positive expression of Melan-A and HMB-45. 

History of past illness
No specific related past illness was found.

Personal and family history
The patient had no specific personal or family history of cancer related disease.

Physical examination upon admission
When subjected to a digital rectal examination, the patient reported pain, but bleeding was not observed. Digital rectal examination revealed two firm and immobile anorectal masses, locations and size of which matched description in previous colonoscopy.

Laboratory examinations
Tumor markers including CEA and CA19-9 were within normal levels. Other preoperative laboratory tests revealed normal levels.

Imaging examinations
No evidence of distal metastasis or significant inguinal lymphadenopathy was suggested by B-ultrasound and enhanced computed tomography. We confirmed the location of the two anorectal masses by preoperative colonoscopy (Figure 1) and pelvic CT (Figure 2).

FINAL DIAGNOSIS
The final diagnosis of the presented case was anorectal malignant melanoma, according to the biopsy report. 

TREATMENT
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Surgery was performed under general anesthesia in the lithotomy position. During the procedure, the two anorectal tumors were observed as expected, but two additional mottled mucosal pigmented zones, 1 and 5 mm in diameter, were also observed under an anoscope (Figure 3). Abdominoperineal resection was performed eventually. Intraoperative frozen pathological report suggested a negative resection margin. The deepest invasion of the tumor extended to the muscular layer of the rectum. Result of lymph nodes was 0/8. Histopathology showed S100+, HMB45+, MelanA+, CyclinD1+, CK-, EMA-, and VIM+. According to Falch’s staging classification (Table 1), the patient was grouped into stage II[6]. We followed an immunotherapy protocol involving administration of nivolumab, a monoclonal antibody targeting PD-1. 

OUTCOME AND FOLLOW-UP
Bowel movement occurred and fluid diet was given in 48 h. Postoperative recovery was well and the patient got discharged two weeks after surgery. Upon completion of nivolumab treatment, the patient had 24 mo of disease-free follow-up. However, due to economic burden, the patient stopped nivolumab treatment 3 mo before being diagnosed with lung metastasis. 

DISCUSSION
As an extremely rare malignant disease, AM is known for its poor prognosis[1,2,7]. Systemic dissemination was recorded to occur in about 67% of patients who were diagnosed early. Misdiagnosis occurs in more than half of the AM patients, mistaken for hemorrhoids, polyps, or rectal cancer[3]. Late and incorrect diagnoses are common due to atypical symptoms and low incidence[8]. About 30% of AMs appear to be amelanotic, which also contributes to the difficulty of diagnosis[4]. But interestingly, misdiagnosis has no significant negative effect on survival time as reported by Zhang et al[9], which suggested that early diagnosis may not mean advantage in survival time because of the extreme malignancy of AM. Larger cohort of AM cases may help confirm or refute this hypothesis.
[bookmark: _GoBack]TNM classification is unsuitable for AM staging. Lymph node metastasis in AM is associated with an increased risk of metastasis and poor prognosis (5-year survival: 45% vs 0%, Ballo et al[10]). Tumor infiltration into the muscular layer has been demonstrated as an independent prognosis factor by several studies[3,11]. Falch created a 4-stage AM classification system according to retrospective analysis of total survival time (Table 1). When depth of muscular infiltration was taken into consideration, local AM was divided into two stages (stage 1 and stage 2)[6]. Median survival time was significantly worse when the tumor infiltrated into the muscular layer (29 mo in stage 1, and 11 mo in stage 2). Cases with lymph node involvement were grouped into stage 3 with a median survival time of less than 1 year. Systemic metastasis was a feature of stage 4, characterized by a very dismal prognosis.
[bookmark: _Ref485065516]Amelanotic melanoma type in AM was reported to have a worse prognosis than melanotic type in some studies. Reason for this phenomenon remains uncertain. Some authors believe that this is either because amelanotic melanoma is more difficult to diagnose, or it is possibly more invasive in nature[5]. Satellite lesions may have a relationship with a poor prognosis, which has been proven in cutaneous melanoma studies. Tumor size has also been proposed as another potential prognostic factor, but more subjects are needed to confirm this result[4]. AM with multiple lesions is rarely reported and currently has no sufficient evidence to be regarded as an independent prognostic factor[12].
Although therapy for AM has not yet been standardized, surgical resection is recognized as the primary treatment approach[1]. Patients grouped into stages 1 and 2 may benefit from radical surgery in total survival time[13]. Abdominal perineal resection (APR) and wild local excision (WLE) are the most commonly used surgical procedures. Controversy still remains regarding choice of operation method. APR showed its superiority in local control as revealed in several studies, but support for WLE is becoming more widespread as well. WLE preserves sphincter function and demonstrates less postoperative morbidity, indicating that WLE may provide superior quality of life compared to APR. Additionally, the resection margin in WLE requires no less than 10 mm to achieve R0 excision[14]. Several studies showed that WLE had lower morbidity and non-inferior prognosis compared with APR[15], but the subjects in this study were limited to early stage patients, so further work with additional subjects in later stages is needed to confirm this result. Some clinicians prefer local excision, considering that both procedures lead to very poor postoperative prognoses[16]. Most studies have indicated no difference between APR and WLE regarding postoperative prognosis[3]. On the basis of R0 resection, WLE is recommended when it is technically available. APR is more commonly chosen in case of a locally advanced tumor. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Most studies do not recommend prophylactic therapy[17]. In local lymph node metastasis cases, lymph node dissection remains controversial. No strong evidence exists to demonstrate that ilioingulinal lymph node dissection prolongs total postoperative survival time[18]. Inguinal sentinel lymph node biopsy may help in assessing status of local lymph node metastasis. Lymph node metastasis usually indicates a poor prognosis and high percentage of distal metastasis. Therapeutic value of this technique remains limited. In this case, existence of the four lesions deprived the possibility for sphincter preserving surgery. APR without ilioingulinal lymph node dissection was eventually performed, because no evidence suggested inguinal lymph node metastasis.
Chemotherapy and radiotherapy might improve survival in cutaneous melanoma according to related studies, but no evidence has been found to prolong total survival time in AM cases[19]. Radiotherapy may be applied as an adjuvant or palliative intervention and may help contribute to local control. Immunotherapy is extrapolated from its research achievements and incorporated into clinical practice[20]. Because mutations are observed in most AM cases, C-Kit is regarded as a viable therapeutic target. Various inhibitors of C-kit have been tested in clinical trials. Monoclonal antibodies targeting CTLA-4, PD-1, and BRAF have also demonstrated significant impact on controlling AM[2].
In this case we report, AM was diagnosed definitely before surgery via colonoscopy and biopsy. We chose to perform APR instead of WLE, because the four lesions distributed in anorectal zone made sphincter preserving radical surgery unachievable. Pathological report suggested multiple AMs with muscular invasion without lymph node metastasis. This case should be classified as stage II with an 11-mo expected survival time according to Falch staging classification. The patient was diagnosed with lung metastasis but still alive 27 mo after surgery, which was significantly longer than expected. Whether it was nivolumab (PD-1 inhibitor) treatment or just individual difference that contributed to the prolonged survival time remains uncertain. Curative effect of nivolumab treatment and other monoclonal antibody induced targeted therapy requires further evidence from clinical trials.

CONCLUSION
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In this article, we report an AM case with multiple synchronous melanomas with different colors, which has never been reported previously. Treatment of AM include R0 surgical resection (APR or WLE), chemotherapy, and immunotherapy. Further clinical research and larger cohort of patients may help to standardize treatment guidelines and improve the prognosis of AM. 
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Figure 1 Preoperative colonoscopy images revealing two anorectal masses, one pedunculated mass located at the anal canal level (unpigmented, diameter 2.5 cm) (A), and the other sessile mass 3 cm above the dentate line (pigmented, diameter 2 cm) (B).
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Figure 2 Enhanced pelvic computed tomography image revealing a pedunculated mass from the anterior wall of the rectum, and the other sessile mass from the side wall of the rectum. Both masses invaded into muscular layer and were enhanced at the arterial phase.
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Figure 3 Transanal exploration of anorectal masses. A: Derived from the anterior wall of the rectum, one pedunculated mass appeared at the anal canal level without melanin pigmentation. Two mucosal melanic zones were found at the anal canal level (red arrows); B: Another pigmented mass was 3 cm above the dentate line under anoscope vision. 

[image: ]
Figure 4 Histologic illustration of the four lesions in this case (HE staining, 10×). A: Pedunculated mass located at the anal canal level. Although this lesion appeared unpigmented via visualization, scattered round atypical pigmented cells were found microscopically; B: The sessile mass 3 cm above the dentate line showed densely distributed pigmented cells; C and D: Two mucosal melanic zones were analyzed. Infiltration of atypical pigmented cells was found distributed in the mucosal and submucosal layers. 


Table 1 Falch staging classification of anorectal melanoma

	Stage
	Tumor spread
	Median survival time (mo)

	I
	Local tumor spread + no infiltration of muscular layer
	29

	II
	Local tumor spread + infiltration of the muscular layer
	11

	III
	Regional tumor spread and/or lymph node metastasis
	9

	IV
	Distal metastasis
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