Less is more: a systematic review and meta-analysis of the outcomes of radical versus conservative primary resection in anorectal melanoma.
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Abstract
Introduction: Anorectal melanoma (ARM) is a rare disease with a poor prognosis. There is no consensus as to the optimal primary surgical treatment for ARM, with advocates for both radical (abdominoperineal resection (APR)), and conservative strategies (wide local excision (WLE)). Here we report a systematic review of studies comparing outcomes between these strategies. 
Methods: Studies comparing APR with WLE in patients with ARM were included and systematic review using the GRADE methodology was performed. Outcomes deemed critical included overall survival, disease-free survival, local recurrence and quality of life.
Results: 40 studies were identified, of which 27 were suitable for inclusion. 23 studies compared overall survival between WLE and APR, with no difference in outcome noted (Risk ratio (RR) 0.80, 95% CI 0.60-1.07, p = 0.13). 7 studies compared disease-free survival, with no difference in outcome noted (RR 1.08, 95% CI 0.61-1.91, p = 0.79). A total of 19 studies compared local recurrence rates, with again no significant difference in outcome noted (RR 0.71, 95% CI 0.44-1.14, p = 0.16). None of the studies identified reported quality of life related outcomes.
Conclusion: There is no evidence to suggest a radical primary surgical strategy improves outcomes in ARM. Therefore, given the well-documented morbidity associated with APR, WLE with regular surveillance for local recurrence should be the primary strategy in the majority of patients.  


Introduction
Anorectal melanoma is a rare and aggressive disease, first described by Moore in 1857 1. Population-based studies report an incidence of 0.3-1.0 per million population, with an increasing frequency in recent years 2-5. Anorectal melanomas are more commonly reported in females and occur with increasing frequency in the elderly 2,3,5-7. Originating from melanocytes in the mucosa of the anorectal junction, approximately 60% of anorectal melanomas occur in the anal canal or at the anal verge, with the remaining 40% occurring within the rectum 2,3,5,8,9. Diagnosis at an advanced stage and delays in diagnosis are not uncommon as these lesions are often mistaken for benign anorectal pathologies, such as haemorrhoids or adenomatous polyps 6,10. Approximately one third of patients present with localised disease, with the potential for curative resection, while the remainder present with synchronous regional or distant metastases 2,6,7,9. Anorectal melanoma is not currently included in TNM staging systems 11. As such an alternative 3 level staging system, as defined by Falch et al, is often used, whereby local, regional and disseminated disease are referred to as Stages I, II and III respectively 6. The prognosis for anorectal melanomas is poor, with 5-year survival rates ranging from 5-33% in Stage I disease, with virtually no patients with Stage 3 disease surviving 5 years 6,12.
	A common theme encountered in the surgical treatment of anorectal melanoma is the debate regarding the initial operative strategy - whether the approach should be radical, in the form of an abdominoperineal resection, or conservative, in the form of a wide local excision or local mucosal resection. The argument for a radical approach has been the rationale of definitively controlling local disease, as well as locoregional micrometastatic disease and infiltrated lymph nodes, and thereby preventing disease dissemination by removing the source. 
However, as has been found in other malignancies, with the archetypal example being breast cancer, radical surgery does not necessarily equate to improved patient outcomes and radical negative margins may not confer additive survival benefit over narrow negative margins 13. Furthermore, in cutaneous melanoma, lymph node dissections in the absence of macroscopic disease have not been shown to improve survival 14. Survival in mucosal melanomas is not usually determined by local disease but by metastatic disease, which occurs in the majority of patients regardless of local interventions. In that context, the role of the surgical oncologist is to achieve local control with the least extensive surgical insult, whilst maximising quality of life and early recovery. Due to their anatomical location, radical resections of melanomas are accompanied by a considerable risk of post-operative morbidity in terms of continence, sexual dysfunction and their resultant psychosocial impact. Hence, the key questions that must be answered in determining the optimal management of potentially curative disease are whether an initial radical approach improves survival in these patients and, if not, how loco-regional disease may be best controlled whilst maximising a patient’s quality of life.

Given the lack of consensus as to the optimal treatment for these patients, the UK-based charity Melanoma Focus initiated a guideline development programme for mucosal melanomas, including those affecting the anorectum. As part of that process, this systematic review and meta-analysis was performed to determine whether: (1) oncological outcomes differ between radical and conservative management of anorectal melanoma and (2) what is the impact of these strategies on the patient’s quality of life.

Methods
This systematic review was undertaken as part of development for UK guidelines on AUG melanoma developed using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE methodology). The protocol for the systematic review was developed by the Guideline Development Group comprising expertise in medical, clinical and surgical oncology; general, colorectal, plastic and reconstructive surgery; technical systematic review and meta-analysis; and patient experience.  The protocol followed the PICO format, specifying Population, Intervention(s), Comparison(s), and Outcomes. The protocol specified that evidence from systematic reviews, randomised controlled trials and non-randomised observational studies comparing the effectiveness of radical surgery with local surgery for people with anorectal melanoma (stage 0-III) would be considered for inclusion in this review. Outcomes deemed as critical for patients undergoing surgical treatment were overall survival, disease-free survival, local recurrence, quality of life and patient-reported outcomes. Additional outcomes of interest were morbidity and negative resection rate. Where possible, direct pairwise meta-analyses were conducted using Cochrane Review Manager (RevMan5) software, with the outcomes presented in forest plots. Fixed-effects (Mantel-Haenszel) techniques were used to calculate risk ratios (relative risk, RR) for dichotomous outcomes. A random-effects analysis model was used when the presence of heterogeneity could not be explained by pre-specified sub-group analysis (margins, stage, anatomical location, and thickness). This study’s methodology has been accredited by The National Institute for Health and Clinical Excellence (NICE) and further details, including search terms and the databases used, can be found on the Melanoma Focus website (https://melanomafocus.com/wp-content/uploads/2017/04/Melanoma-Focus-Methods-Manual-V4.2-FINAL.pdf).
Results
Our literature search identified a total of 74 studies, of which 27 were suitable for inclusion in our analyses, including 1,301 patients with primary anorectal melanoma (Figure 1).  The demographics of these studies are summarised in Table 1. No randomised controlled trials were identified. Due to the non-randomised nature of the evidence, the included studies offer more potential for bias - a major contributor to the quality rating for the body of evidence. The evidence as a whole is at very high risk of bias due to the non-randomised, observational nature of cohorts and the case-series designs. Many of the comparison surgery groups differed at baseline in their level of other potential confounders (e.g. stage of disease and tumour size) and patient groups were managed differently alongside their surgical procedure (e.g. adjuvant therapy). All these factors are likely to have confounded the relationship between the surgical procedure undertaken and the critical patient outcomes. There were also widely varying durations of follow-up times within the analyses as well as in the comparative populations. These factors are taken into account in the GRADE quality rating for the evidence associated with each outcome.

Overall survival
A total of 23 studies, including 895 patients, directly compared overall survival between patients undergoing WLE or APR 15-37. Meta-analysis of these studies demonstrated no significant difference in overall survival between either strategy (Risk ratio (RR) 0.80, 95% CI 0.60-1.07, p = 0.13) (Figure 2). No significant heterogeneity was noted between these studies (I2 9%, p = 0.35). Although there was some evidence to suggest favourable outcomes with WLE, the quality of the evidence was very low and it must be concluded that there is no evidence to support superior overall survival with either technique. Subgroup analyses did not demonstrate any differences in outcomes based on stage or achieving microscopically negative (R0) margins. Two of the studies identified performed their own multivariable analyses, with neither finding the initial surgical strategy to be independently prognostic of overall survival 18,32. 

Disease-free survival
A total of 7 studies reported on disease-free survival, with very low quality evidence suggesting no significant difference found in outcomes between WLE and APR (RR 1.08, 95% CI 0.61-1.91, p = 0.79) (Figure 3) 16,17,30,33,35,38,39. No significant heterogeneity was noted between these studies (I2 0%, p = 0.73). Subgroup analyses did not demonstrate any differences in outcomes based on stage or achieving microscopically negative (R0) margins. The duration of disease-free survival was reported in all 7 studies, with the median duration ranging from 2.5 to 23.2 months following APR and 5 to 16 months following WLE. 

Local recurrence
A total of 19 studies reported on local recurrence. Again, very low quality evidence suggested no significant difference in outcomes between either APR or WLE (RR 0.71, 95% CI 0.44-1.14, p = 0.16) (Figure 4) 15-18,20,23,24,27,29-31,35-41. Marked heterogeneity between these studies (I2 78%, p < 0.00001) contributed to the very low quality rating of the evidence. Although on subgroup analysis a stronger effect was noted in those patients with R0 margins, this was not significant (RR 0.49, 95% CI 0.23-1.04, p = 0.06) and was again compromised by marked heterogeneity between studies. In addition, no significant differences were found in a subgroup analysis based on stage at intervention.

Quality of life
None of the studies identified in this literature reported the outcomes of either surgical strategy on quality of life.


 

Discussion
There is debate with regard to the optimal primary surgical strategy in patients with anorectal melanoma, with consensus limited in part by the rarity of this condition and volume of quality evidence. Using the best available evidence, we have found no significant improvement in local disease control or survival with the use of radical primary surgery in the form of APR over survival post-local excision or WLE. 
Although none of the studies identified compared morbidity or quality of life outcomes after APR or WLE, the morbidity associated with radical anorectal resections for rectal pathology is well documented 42-44.  In the absence of any evidence of a benefit from radical primary surgery in anorectal melanoma, and the limited life expectancy in this patient group, the surgeon is duty bound to achieve negative resection margins in the least radical fashion possible.  This is not to say APR has no role in the management of this disease, and may indeed be the most suitable option in those patients in whom WLE may result in an unacceptable compromise of anorectal function or in those with evidence of sphincter invasion or mesorectal lymphatic involvement. However, a default primary strategy of WLE with the option of either repeated WLE or APR as salvage in the event of local recurrence should be the primary operative strategy in the majority of patients. 
[bookmark: _GoBack]	The potential role of adjuvant immunotherapy and targeted therapies in the management of ARM is a further area of uncertainty. At this time, there is no robust evidence of a benefit of adjuvant therapy in ARM. Whilst the benefits of these agents have been demonstrated in clinical trials that did not exclude patients with mucosal melanomas, the number of such patients was small and, as such, caution should be used when extrapolating data from these trials into clinical practice 45,46. The evidence of reduced efficacy of immunotherapy in mucosal compared with cutaneous melanoma further supports such caution 47. Given the lack of evidence to demonstrate a benefit, or lack there of, of adjuvant systemic therapies in patients with ARM, the use of these agents should only take place in the context of a clinical trial. At this time, an alternative strategy following an initial conservative surgical resection would be close surveillance with regular proctoscopy, flexible sigmoidoscopy, MR pelvis and CT scanning, with consideration given to combination immunotherapy in the event of an inoperable local recurrence and/or distant relapse. 

	This systematic review is part of a comprehensive guideline for the diagnosis and management of anorectal and urogenital mucosal melanomas in partnership, developed in the UK with the charity Melanoma Focus (https://melanomafocus.com/activities/mucosal-guidelines/mucosal-melanoma-resources/). In addition to recommendations regarding surgical strategy, due to rarity and complexity of these tumours, it is also recommended that patients with anorectal melanomas discussed at a multidisciplinary tumour board meeting with attending anorectal surgical and melanoma expertise. This may not only help to standardise the management of these patients, but also, given the rapid evolution of the management of melanoma as a whole, facilitate the inclusion of patients with anorectal mucosal melanoma in future clinical trials. 

If the management of patients with ARM is to improve, the identification and utilisation of real world data from these patients is vital. A key research recommendation from the guidelines referenced above is the establishment of a national registry of anorectal and urogenital melanomas within the UK, with a proposed minimum dataset. The UK currently lags behind other European countries in which such registries already exist and have allowed international collaborations to further optimise the use of real world data from patients with melanoma 50.

In conclusion, we found no benefit in radical surgery over WLE, if WLE is feasible and appropriate in the particular setting, in a systematic review and meta-analysis of the available literature using GRADE methodology.  Evidence regarding quality of life in anorectal melanoma is absent and it is vital future prospective studies include such data. Given the rarity and complexity of anorectal melanoma, centralisation/specialisation may be beneficial, as would the consideration of recently published guidelines.



Table 1. Demographics of the included studies. *median unless otherwise specified. OS = overall survival; DFS = disease-free survival; LR = local recurrence; ns = not specified. 

	Lead author
	Country of origin
	Total patients

	Endpoints
	Follow up (months)*

	Antoniuk 1993
	USA
	15
	OS, DFS, LR 
	ns

	Belli 2008
	Italy
	40
	OS, DFS, LR
	75 

	Bullard 2003
	USA
	15
	OS, DFS, LR
	16 

	Che 2011
	China
	56
	OS, LR
	14-144 (range)

	Choi 2011
	Korea
	19
	OS
	ns

	David 2007
	India
	17
	LR
	8 

	Hicks 2014
	USA
	18
	OS, LR
	18.5 

	Iddings 2010
	USA
	183
	OS
	ns

	Ishizone 2008
	Japan
	79
	OS
	ns

	Knowles 2016
	Australia
	16
	DFS, LR
	18 yrs

	Konstadoulakis 1995
	USA
	15
	OS, LR
	ns

	Luna-Perez 1996
	Mexico
	15
	OS, LR
	ns

	Malik 2004
	USA
	19
	OS
	ns

	Moozar 2003
	Canada
	14
	OS
	28

	Nilsson 2010
	Sweden
	251
	OS, LR
	ns

	Perez 2013
	USA
	65
	DFS, LR
	20

	Pessaux 2004
	France
	40
	OS
	ns

	Ramakrishnan 2008
	India
	63
	OS, LR
	ns

	Ross 1990
	USA
	32
	OS, DFS, LR
	ns

	Roumen 1996
	Netherlands
	63
	OS, LR
	ns

	Slingluff 1990
	USA
	24
	OS
	26.4

	Thibault 1997
	USA
	50
	DFS, LR
	66 months – 44 yrs (range)

	Wang 2013
	China
	43
	OS, DFS
	20

	Weyandt 2003
	Germany
	16
	OS
	15-119 (range)

	Yen 2013
	Taiwan
	22
	OS, DFS, LR
	ns

	Zhang 2010
	China
	54
	OS, LR
	25

	Zhou 2010
	China
	57
	OS, LR
	37






Figure legends

Figure 1. PRISMA flowchart demonstrating included and excluded studies. This systematic review was undertaken as part of developing comprehensive guidelines on the diagnosis and management of anorectal and urogenital mucosal melanomas. Given the rare nature of these conditions and that the evidence is almost exclusively limited to observational studies, it was decided to carry out a wide single search with the aim of capturing all the research evidence. Therefore, the flowchart represents records for mucosal melanoma broadly until the assessment of full-text papers where the anorectal melanoma papers can be specifically identified.


Figure 2. Comparison of overall survival following APR with WLE in anorectal melanoma.

Figure 3. Comparison of disease-free survival following APR with WLE in anorectal melanoma.

Figure 4. Comparison of local recurrence-free survival following APR with WLE in anorectal melanoma.
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