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Objective: To evaluate the effectiveness of radical resection compared with non-radical resection for vaginal or cervical melanoma.

Methods: We retrospectively analysed the clinical data of post-operative patients with primary lower genital tract melanoma hospitalised at Peking University Cancer Hospital between Jan 2014 and Dec 2020. The study endpoints were recurrence-free survival (RFS) and overall survival (OS). Kaplan–Meier method-plotted survival curves and univariate and multivariate Cox proportional hazards regression models were used to identify the factors associated with RFS and OS, and to calculate hazard ratios (HRs) and associated 95% confidence intervals (95% CIs).

Results: A total of 80 patients were included. Thirty-one patients had received non-radical resection, and 49 patients had received radical resection. The median patient age was 55.5 (IQR 45.3–60.0) years. Sixty-two (77.5%) patients had vaginal melanoma. Sixty-four patients (80.0%) had received post-operative adjuvant therapy. The median follow-up time was 36.0 months (95% CI 10.1–62.1 months). Sixty-four patients developed recurrence, and 44 patients died. The median RFS (mRFS) was 6.0 months (95% CI 3.4–8.6 m), and the RFS for the radical resection group was longer than that for the non-radical resection group (9.5 vs. 5.3 m), with no significant difference (P > 0.05). The median OS (mOS) was 25.9 months (95% CI 14.4–37.4 m). The mOS was 24.6 months (95% CI 10.3–38.9 m) and 25.9 months (95% CI 10.9–40.9 m) in the non-radical resection group and the radical resection group, respectively. Multivariate Cox regression analysis showed that surgical approach, infiltration depth of the tumour, lymph node metastasis, and post-operative adjuvant therapy were independent risk factors for RFS and that post-operative adjuvant therapy was an independent risk factor for OS.

Conclusion: By performing multivariate analysis, which corrected for potential confounding factors, we identified surgical procedures that were associated with RFS, and we found that RFS and OS in patients with vaginal melanoma and cervical melanoma benefitted from post-operative adjuvant therapy.
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INTRODUCTION

Mucosal melanoma is a rare melanoma subtype in the West, but it is the second most common subtype in Asia (1). Owing to its distinctive biological features, mucosal melanoma has a different clinical presentation and treatment from cutaneous melanoma. Surgical resection is the main treatment for early-stage melanoma because of its survival benefit (2). To date, the National Comprehensive Cancer Network (NCCN) has not established clinical practise guidelines for mucosal melanoma. Primary gynaecological melanoma is a rare aggressive malignant disease and the third most common subtype of mucosal melanoma, comprising 22.6% of all mucosal melanomas (3). Many surgical procedures for gynaecological melanoma exist, such as local tumour resection, wide tumour resection, and radical resection. Because gynaecological melanoma is an uncommon disease, randomised prospective clinical studies to assess the effectiveness of different surgical procedures are lacking. The available evidence regarding surgical treatment for gynaecological melanoma is from a series of retrospective studies of primary gynaecological melanoma and extrapolation from cutaneous melanoma (4–7). The purpose of this study was to evaluate the effectiveness of radical resection compared with non-radical resection for gynaecological melanoma.



MATERIALS AND METHODS


Study Design and Patients

We retrospectively analysed clinical data of post-operative patients with primary lower genital tract melanoma hospitalised at Peking University Cancer Hospital between Jan 2014 and Dec 2020. Patients were included based on the following criteria: (1) pathological confirmation of primary lower genital tract mucosal melanoma at Peking University Cancer Hospital; (2) treatment with non-radical resection or radical resection to fully remove the tumour and no neoadjuvant chemotherapy; and (3) a follow-up time of more than half a year. Non-radical resection included local tumour excision, wide tumour excision, and partial vaginectomy with or without complete lymph node dissection (CLND); radical resection included radical vaginectomy, radical hysterectomy with or without radical parametrectomy, and with or without CLND. CLND included pelvic node dissection, aortic node dissection, and unilateral or bilateral inguinal lymph node dissection. The exclusion criteria were as follows: (1) treatment with debulking dissection that had only partially removed the tumour; (2) type of surgery unknown; (3) surgery recorded unknown; (4) coexistence of any other primary tumour; and (5) distant metastasis at diagnosis.

A total of 80 patients were included in this study. The patients were divided into the non-radical resection group and the radical resection group based on the operation performed. The following clinical data were collected: patient demographic data (including age, genetic mutation status, lymph node status, etc.), histopathology of the tumour (including the primary site, infiltration depth, ulceration, etc.), treatment, and outcomes. Because the cancer staging criteria for cutaneous melanoma in the American Joint Committee on Cancer (AJCC) staging manual are not recommended for mucosal melanoma (8), we collected the infiltration depth of the tumour, the status of the ulceration, and the status of lymph nodes to describe tumour burden.

The study endpoints were recurrence-free survival (RFS) and overall survival (OS). RFS was defined as the time (in months) from the date of operation to disease recurrence, and OS was defined as the time (in months) from the date of operation to death from any cause.



Statistical Analysis

Differences in continuous variables, such as age, were examined by t-tests. Differences in categorical variables were examined by the chi-square test or Fisher's exact test, if appropriate. RFS and OS curves were plotted using the Kaplan–Meier method and compared between groups using the log-rank test. Furthermore, univariate and multivariate Cox proportional hazards regression models were used to identify the factors associated with RFS and OS and to calculate hazard ratios (HRs) and associated 95% confidence intervals (95% CIs). Subgroup analyses according to baseline clinical characteristics were performed to compare the effectiveness of non-radical resection and radical resection with respect to RFS in different subgroups through the univariate Cox regression model. All analyses were performed with SPSS, version 23 (IBM Corp., Armonk, NY), and GraphPad PRISM, version 6 (GraphPad Software, LLC). All tests were two-sided, with P-values < 0.05 considered statistically significant.




RESULTS


Baseline Clinical Characteristics

A total of 80 patients met the inclusion criteria. Table 1 lists patient demographics and tumour characteristics. The median patient age was 55.5 (IQR 45.3–60.0) years. Sixty-two (77.5%) patients had vaginal melanoma. The majority of patients (93.8%) did not have lymph node metastasis. Three commonly mutated genes, BRAF, RAS and KIT, tested wild type in nearly two-thirds of the patients. The most common infiltration depth of the tumour was the mucosal layer (41.3%), and the infiltration depth of the tumour was unknown in thirty patients. Thirty-one patients had received non-radical resection, and forty-nine patients had received radical resection. The primary site, CLND, and infiltration depth of the tumour were significantly different between the two groups, and the other variables were balanced. Among the thirty-one patients in the non-radical resection group, patients with vaginal melanoma accounted for a large proportion (93.5%), and most patients (80.6%) were not treated with CLND; in nineteen (63.3%) of the patients in this group, the infiltration depth of the tumour was the mucosal layer. Among forty-nine patients in the radical resection group, two-thirds (67.3%) had vaginal melanoma, twelve (25.4%) had cervical melanoma, and four had melanoma of the vagina and cervix; more than half of the patients (53.1%) had received CLND; fourteen patients (28.6%) had involvement of the mucosal layer, and twenty-two patients (44.9%) had an unknown infiltration depth. Most patients (80.0%) had received post-operative adjuvant therapy.


Table 1. Patient demographics and tumour characteristics.
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Overall Analysis

As of July 1, 2021, the cut-off date of follow-up, the median follow-up time was 36.0 months (95% CI 10.1–62.1 m). As calculated by the Kaplan–Meier method, the median RFS and OS (mRFS and mOS) were 6.0 months (95% CI 3.4–8.6 m) and 25.9 months (95% CI 14.4–37.4 m), respectively. Sixty-four patients developed recurrence, and forty-four patients died. In the non-radical resection group, twenty-five patients developed first recurrence, and seventeen patients died. In contrast, in the radical resection group, thirty-nine patients, and twenty-seven patients died. Using the abovementioned method, the estimated mRFS was 5.3 months (95% CI 3.7–6.9) in the non-radical resection group and 9.5 months (95% CI 3.3–16.7) in the radical resection group. Although the RFS of the radical resection group was longer than that of the non-radical resection group, the difference was not significant (P > 0.05) (Figure 1A).


[image: Figure 1]
FIGURE 1. Kaplan–Meier curves of (A) recurrence-free survival and (B) overall survival in the non-radical resection and radical resection groups. Kaplan–Meier curves of (C) recurrence-free survival and (D) overall survival of patients who did or did not undergo complete lymph node dissection (CLND) in each of the non-radical resection and radical resection groups. The log-rank test was used to evaluate differences between groups.


Using the abovementioned method, the estimated mOS was 24.6 months (95% CI 10.3–38.9 m) for the non-radical resection group and 25.9 months (95% CI 10.9–40.9 m) for the radical resection group, with no significant difference (P > 0.05) (Figure 1B). RFS and OS for the two groups in which CLND was/was not performed were not significantly different (P > 0.05) (Figures 1C,D). Among the forty-nine patients in the radical resection group, more than half (53.1%) had undergone CLND. Within the radical resection group, the estimated mRFS was 9.9 months for the patients who underwent CLND (95% CI 2.6–17.2 months) and 5.1 months for those who did not (95% CI 1.8–8.4 m); the corresponding OS were 39.5 months (95% CI 16.0–63.0 m) and 25.4 months (95% CI 21.1–29.7 m), respectively. However, the differences were not significant (P > 0.05) (Figures 2A,B).
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FIGURE 2. Kaplan–Meier curves of (A) recurrence-free survival and (B) overall survival of patients in the radical resection group who did or did not undergo complete lymph node dissection (CLND). The log-rank test was used to evaluate differences between groups.




Post-operative Complications

The post-operative complications were known for forty-two patients: nineteen patients in the non-radical resection group and twenty-three patients in the radical resection group. Five patients developed post-operative complications: two patients in the non-radical resection group and three patients in the radical resection group. Two patients in the non-radical resection group who underwent partial vaginectomy experienced delayed operative incision healing. Among the twenty-three patients in the radical resection group, one patient who received radical hysterectomy without CLND experienced delayed operative incision healing, one patient who received radical hysterectomy with CLND experienced bowel obstruction and urinary retention, and one patient who received radical vaginectomy experienced urinary retention.



RFS and OS According to the Primary Site

Among the sixty-two patients with vaginal melanoma, thirty-three were in the radical resection group, while twenty-nine were in the non-radical resection group. As determined with the Kaplan–Meier method, mRFS was 5.3 months (95% CI 3.7–7.2 m) in the non-radical resection group and 10.7 months (95% CI 3.1–18.3 m) in the radical resection group. The mRFS of the radical resection group was twice as long as that of the non-radical resection group; nevertheless, the difference was not significant (P > 0.05) (Figure 3A). Additionally, mOS was 31.9 months (95% CI 13.4–50.4 m) and 35 months (95% CI 21.2–48.8 m) in the non-radical resection group and the radical resection group, respectively, with no significant difference (P > 0.05) (Figure 3B).
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FIGURE 3. Kaplan–Meier curves of (A) recurrence-free survival and (B) overall survival of patients with vaginal melanoma in the non-radical resection and radical resection groups. The log-rank test was used to evaluate differences between groups.


Of fourteen patients with cervical melanoma, most (12 patients) were in the radical resection group, with only 2 in the non-radical group. As estimated with the abovementioned method, mRFS was 0.4 months (95% CI NA) for the non-radical resection group and 5.9 months (95% CI 0–13.4 m) for the radical resection group, and mOS was 24.6 months (95% CI NA) and 18.4 months (95% CI 6.1–30.7 m) for the radical resection group and non-radical resection group, respectively.



RFS and OS According to Medical Management

Among all patients, sixty-four had received post-operative adjuvant therapy, and sixteen had not received any post-operative treatment. Of sixty-four patients, seventeen had received high-dose IFNa-2b (HDI) treatment, thirty-two had received chemotherapy, fourteen had received immunotherapy, and one had received targeted therapy with c-KIT amplification (Figure 4A). Post-operative adjuvant therapy significantly prolonged RFS, with mRFS of 9.5 months (95% CI 5.7–13.3 m) and 2.0 months (95% CI 1.0–3.0 m) (P < 0.05) (Figure 5A), and significantly prolonged OS (P < 0.05) (Figure 5B).


[image: Figure 4]
FIGURE 4. The spectrum of medical treatment. (A) Sixty-four patients received post-operative therapy, 17 patients received high-dose IFNa-2b, 30 patients received chemotherapy, 14 patients received immunotherapy, and 1 patient received targeted therapy. (B) Sixty-four patients experienced relapse. After relapse, 11 patients underwent reoperation, 14 patients received chemotherapy, 2 patients received immunotherapy, 2 patients received targeted therapy, 17 patients received immunotherapy combined with antiangiogenic therapy, and 8 patients received chemotherapy combined with antiangiogenic therapy (The treatments of 10 patients were unknown).
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FIGURE 5. Kaplan–Meier curves of (A) recurrence-free survival and (B) overall survival in patients receiving or not receiving post-operative therapy. The log-rank test was used to evaluate differences between groups.


A total of sixty-four patients experienced relapse. Among them, twenty-five patients experienced locoregional recurrence only: fifteen patients in the non-radical resection group and ten patients in the radical resection group. Thirty-two patients developed distant metastases only: nine patients in the non-radical resection and twenty-three patients in the radical resection. In addition, five patients experienced both distant metastasis and locoregional recurrence: one patient in the non-radical resection group and four patients in the radical resection group. The metastatic sites of two patients in the radical resection group who experienced relapse were unknown.

After relapse, eleven patients underwent reoperation. Of the eleven patients, nine patients experienced locoregional recurrence, one patient experienced metastasis of distant lymph nodes, and one patient developed oligometastasis in the breast. The mRFS of reoperation for the eleven patients was 4.4 months (95% CI 1.8–7.0 m). Fourteen patients received chemotherapy, two patients received immunotherapy, two patients received targeted therapy, eight patients received chemotherapy combined with antiangiogenic therapy, and seventeen patients received immunotherapy combined with antiangiogenic therapy (with the treatments of ten patients being unknown) (Figure 4B).



Subgroup Analysis

We used univariate and multivariate Cox proportional hazards models to identify prognostic factors among the baseline characteristics. In the univariate Cox regression analysis, we estimated the association between the type of operation and RFS, and the HR for the radical resection group compared with the non-radical resection group was 0.72 (95% CI 0.44–1.21, P > 0.05). The results of the univariate analyses showed that several variables were associated with RFS, including infiltration depth of the tumour, lymph node metastasis, and adjuvant therapy (Table 2). Given the possibility of effects of possible confounders, we used a multivariate Cox proportional hazards model with the abovementioned factors to adjust the HR of the radical resection group; in the multivariate model, the HR of the radical resection group compared to the non-radical resection group was 0.55 (95% CI 0.31–0.98, P < 0.05). The type of operation, infiltration depth of the tumour, lymph node metastasis, and post-operative adjuvant therapy were identified as independent risk factors for RFS (Table 3).


Table 2. Results of univariate analyses of recurrence-free survival (RFS) and overall survival (OS).
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Table 3. Results of multivariate analyses of recurrence-free survival (RFS).
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Univariate Cox regression analyses conducted using the abovementioned method showed that the infiltration depth of the tumour and post-operative adjuvant therapy also were correlated with OS (Table 2), and the HR for the radical resection group compared with the non-radical resection group was 1.07 (95% CI 0.58–1.97, P > 0.05). The multivariate Cox proportional hazards models showed that post-operative adjuvant therapy was an independent risk factor for OS, and the type of operation was not associated with OS (P = 0.77). Univariate Cox regression analyses did not reveal any between-group differences in RFS in subgroups stratified by baseline characteristics (P > 0.05, Figure 6).
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FIGURE 6. Forest plots showed the results of univariate analyses of recurrence-free survival (RFS) in different subgroups. Hazard ratios (HRs), their associated 95% confidence intervals (95% CIs) and P-values were calculated for each subgroup comparison.





DISCUSSION

Mucosal melanoma originates mainly from melanocytes in mucosal membranes. Primary gynaecological melanoma is rare, comprising 22.6% of all mucosal melanomas (3). Gynaecological melanoma has an insidious onset and is associated with a poor prognosis (9). At the early stage, complete resection of the primary tumour is vital (2, 10). However, at present, no standard surgical procedure has been established.

In our study, by constructing multivariate Cox proportional hazards models, we found that surgical approach was an independent risk factor for RFS but not OS (Table 2). Given the rarity of gynaecological melanoma, few studies have assessed the effectiveness of different surgical procedures. For cutaneous melanoma, wide tumour excision with a 2-centimetre margin is recommended (11–13). However, most mucosal melanomas are not suitable for wide tumour excision. There is a lack of consensus regarding the benefits of radical resection. Some studies have suggested that there is no benefit to more radical surgical approaches, as they do not improve patient survival. In one study of 22 patients, half of the patients underwent radical surgery, and the other half underwent conservative surgery. The results showed that radical resection is unlikely to improve the prognosis of patients (5). In another study, radical surgery did not improve or worsen the survival of patients (7). Few studies (6) with small sample sizes reached the same conclusions. These findings are consistent with our research showing that radical resection is not an independent prognostic factor for OS.

However, the above studies did not mention whether radical resection can improve RFS. One study demonstrated that the 5-year survival rate was unrelated to the type of therapy but that radical surgery appeared to control local disease (14). In our study, the surgical approach was associated with RFS according to the multivariate analysis, which corrected for potential confounding factors. RFS was longer in the radical resection group than in the non-radical resection group (mRFS 9.5 vs. 5.3 m) (Figure 1A). To identify better subgroups for RFS between the two groups, we carried out univariate Cox regression analyses, and we did not observe that a particular subgroup was associated with RFS (Figure 6).

Studies have demonstrated that the depth of tumour invasion is an important prognostic factor of mucosal melanomas (15). The cancer staging criteria for cutaneous melanoma include tumour thickness (mm) for assigning T stage (8, 16). Owing to mucosal anatomy, a specific depth is not suitable for staging mucosal melanoma. Similar to the staging criteria for mucosal melanoma of the head and neck, T stage is defined according to whether the tumour is limited to the mucosa or has invaded the immediately underlying soft tissue; it is not defined according to the thickness or greatest dimension of the tumour (8). Hence, in our study, patients were divided into five subgroups: mucosa, muscular layer, serous membrane, adjacent structures, and unknown.

Our study found that lymph node status was associated with RFS but not OS. Only a minority of patients had positive metastatic lymph nodes. This finding may be the main cause of the difference from previous studies. CLND was irrelevant to RFS and OS. Lymphatic mapping with sentinel lymph node biopsy (SLND) is the standard treatment for cutaneous melanoma (17–19) when feasible. The phase III MSLT-II trial included 1,934 evaluable patients to assess the effectiveness of CLND for patients with sentinel lymph node (SNL) metastases (20). The results showed that CLND did not increase melanoma-specific survival among patients with melanoma and sentinel-node metastases, which is in agreement with the results of the DeCOG-SLT trial (19). Lymphatic drainage is quite complex in gynaecologic organs, and SLNs may be in inguinal basins, pelvic basins, or both (21–23). The conditions under which SLND should be performed for gynaecological melanoma remain debated (21, 24).

In our review, a large proportion of the patients were vaginal melanoma, the results is consistent with the previous literatures (25). Cervical melanoma is a very rare histopathologic subtype of primary cervical cancer. In a few case reports, cervical melanoma was managed similarly to cervical carcinoma (26–29). For curative-intent treatment, radical resection is the main surgical approach. In our study, only two patients were treated with non-radical resection.

The common perioperative complications of gynaecological operations are infection, bladder and ureteral injuries, gastrointestinal dysfunctions, and fistulas (30–32). Other complications, such as haemorrhage, deep vein thrombosis, fluid or electrolyte imbalance, and pneumonia, are common in all types of surgeries. Thirty-eight patients died or did not undergo surgery in our centre. Therefore, the information about complications were incompeted. Five patients developed post-operative complications. Among them, two patients who underwent non-radical resection experienced delayed operative incision healing. In the radical resection group, one patient experienced delayed operative incision healing, one patient experienced bowel obstruction and urinary retention, and one patient experienced urinary retention. In the past several decades, the development of surgical techniques and methods of perioperative care, such as reconstructive surgery of the perineum (33, 34), the application of advanced surgical instruments and the implementation of enhanced recovery after surgery (ERAS) pathways (35–37), has decreased perioperative complications and increased patient quality of life.

In our study, we found that adjuvant therapy significantly prolonged RFS and OS for patients with mucosal melanoma. The most common treatments, in descending order, were chemotherapy (39%), IFN (21%) and immunotherapy (10%) (Figure 4A). In a phase II randomised trial, temozolomide-based chemotherapy and HDI prolonged RFS and OS among patients with completely resected mucosal melanoma (38). Some phase III trials, including the Eastern Cooperative Oncology Group (ECOG) E1609 trial (39), Checkmate 238 trial (40), and Keynote-054 trial (41), found that immunotherapy as adjuvant therapy for patients with resected high-risk cutaneous melanoma can significantly prolong RFS. Some of the trials (including ECOG E1609 and Checkmate 238) enrolled patients with mucosal melanoma but did not report details about treatment effectiveness for the mucosal melanoma subgroup.

In this study, after recurrence, the majority of patients (39%) had received combined treatment (Figure 4B), including chemotherapy combined with antiangiogenic therapy and immunotherapy combined with antiangiogenic therapy. A considerable proportion of the patients (17%) underwent a second surgery, and the mRFS after reoperation was 4.4 months. Because most of the patients who underwent palliative therapy failed to complete the treatment in our centre, mPFS data were not available for these patients. Immunotherapy significantly improved PFS for patients with advanced cutaneous melanoma (42–44). However, mucosal melanoma has completely different biological behaviours from cutaneous melanoma. Compared with cutaneous melanoma, mucosal melanoma can infiltrate earlier in the disease process and travel faster through the lymphatic and vascular systems. Some exploratory trials showed that chemotherapy combined with antiangiogenic therapy and immunotherapy combined with antiangiogenic therapy improved survival for patients with advanced mucosal melanoma (45, 46).

The strengths of our study are the considerable follow-up time and complete data, and all the data were from the real world, providing real-world evidence. We selected RFS and OS as the endpoints in this study, which can reflect the short-term and long-term outcomes of surgical procedures. Certainly, our study has several limitations. First, it was a retrospective study with unavoidable inherent bias. We strictly followed the principles and methods for observational studies and consecutively identified as many patients as possible to try our best to reduce information bias and selection bias. In addition, we carried out multivariate Cox proportional hazards models to reduce confounding bias. Second, four patients were lost to follow-up; therefore, the effectiveness of the operation and the survival outcomes of these patients could not be evaluated. Third, thirty-eight patients died or did not recieve surgery in our centre; therefore, the information about complications were incomplete. Finally, although our study included a large number of patients compared with the numbers in some previous studies and focused on the effectiveness of different surgical approaches, the sample size of our study was small.

In conclusion, we did not identify a survival benefit of radical surgery in patients with vaginal melanoma and cervical melanoma. The addition of adjuvant therapy prolonged both RFS and OS in patients.
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