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Abstract 
MSLT-II and DeCOG-SLT have often been interpreted as the end of the therapeutic case for sentinel lymph node 

biopsy. The argument advanced here is more nuanced. Completion lymph node dissection has been retired; 

sentinel biopsy has not. Its contemporary value is prognostic rather than therapeutic, serving as a staging gateway 

to adjuvant systemic therapy whose decisional impact is greatest in intermediate-thickness disease. This review 

defends the thesis that SLNB retains an irreplaceable role because its function has been redefined by KEYNOTE-

054, COMBI-AD, CheckMate 238, KEYNOTE-716, CheckMate 76K, PRADO, SWOG S1801, and NADINA. The 

procedure should be performed where its result will be acted upon and omitted where systemic therapy eligibility 

or biomarker criteria render it redundant. This principle must remain responsive to the evolving surgical 

standard: emerging studies, including MSLT-III, may support further surgical de-escalation even when nodal 

status is established after neoadjuvant therapy.Five propositions are examined: completion dissection offered no 

demonstrable survival benefit despite reducing basin recurrence; adjuvant anti-PD-1 and BRAF/MEK therapy 

have elevated accurate nodal staging; adjuvant anti-PD-1 in stage IIB/IIC disease has reduced SLNB's 

prescriptive function without eliminating its prognostic value; neoadjuvant checkpoint blockade is increasingly 

displacing SLNB in macroscopic stage III disease; andtissue-based gene-expression profiling should not be 

treated as a homogeneous category: CP-GEP and 31-GEP show divergent performance, particularly in their 

ability to reduce SLNB procedures without exceeding acceptable false-omission rates, while circulating tumor 

DNA remains a context-dependent and investigational adjunct whose sensitivity may be substantially lower for 

certain recurrence sites, including brain metastases, limiting its reliability because of site-specific false-negative 

results; neither approach has crossed the evidence threshold required for substitution. Strongest counter-

arguments are addressed explicitly throughout. This review synthesises landmark randomised controlled trials, 

contemporary clinical practice guidelines (NCCN, ASCO–SSO, ESMO, and AIOM), and high-quality systematic 

reviews published between January 2000 and December 2025. Studies were identified through structured 

searches of  
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I. Introduction 
The conventional evaluation of SLNB asks whether the procedure prolongs survival. The evidence 

suggests that with a narrow subgroup caveat from MSLT-I [1], it does not. That framing is evolving. 

The contemporary question is whether the prognostic information SLNB provides alters a downstream 

management decision that meaningfully changes the patient's outcome. Three clinical settings demand this 

distinction. In intermediate-thickness melanoma, where the patient would accept adjuvant anti-PD-1 on a positive 

sentinel result, SLNB is decisive. In stage IIB/IIC disease, where the patient would accept adjuvant anti-PD-1 on 

the basis of primary-tumor features alone, as licensed by KEYNOTE-716 [2] and CheckMate 76K [3],SLNB 

remains prognostically informative but therapeutically optional in stage IIB/IIC disease. This conclusion remains 

contested. Although some surgical experts argue that SLNB continues to provide important regional staging and 

control, and that omission may permit delayed nodal recurrences requiring more morbid therapeutic lymph node 

dissection, others have advanced the opposite position. In a recent European Journal of Cancer perspective, van 

Akkooi and Eggermont [4] argued that SLNB may become largely redundant in stage IIB/IIC melanoma because 

adjuvant anti-PD-1 therapy is now recommended on the basis of primary tumour characteristics alone, reducing 

the procedure's role as the gateway to systemic treatment. The authors propose that patients with high-risk stage 

II disease may derive similar access to effective systemic therapy irrespective of sentinel-node status. However, 

this position remains controversial because prospective evidence demonstrating that omission of SLNB does not 

compromise regional disease control or long-term oncological outcomes is still lacking. In macroscopic stage III 

disease managed with neoadjuvant dual checkpoint blockade as in the NADINA trial [5], SLNB is no longer the 

staging operation; upfront pathologic response assessment is. The synthesis of the past decade's trials permits each 

https://jenni.ai/citation?d=z%3ArVbNbhxFEF5HCuHMiRwQLRASCO96%2F7yO4YDsjZ3EztqWbWEJgURvT81Me3u6J909a09OAd4Azki8ABdufgeegjviAickxNcz658QD1w47Gqmprrqq7%2Bv%2BquL1p3YWJlIfS86M3Z20Xoj5VPnLRe%2BvDPdlCZ3ZXvKHUXMeQ69hJmYSe3JZhRJ7qntUylmmpxjxrLqheVWZtyWLCPFtcm4g8TMZUSOySw31nPtgyjRxnkpYA8oMu6l0YzriEFTexlL6OeQ4sWxM%2BlTpk3EFcx6DjQOn89SwzJesilpiqVnsTUZfCywMWGyXBEeVJnlKYdZEt5kZYe9FFrGNU8og5%2BAShmdOBZJR%2FjYji0Rc4WdyzlcAyfjSl3DCnBvnqlCu%2F1sUL3MSNvlJBCheNn0f0RbR3d78q9y3WHvbxc6QljTEvUgtlclFpbGXAuy7IlG0n3hafn605UMVYzZY%2BLKp8sV4mBhowgtoSSvJHt0xj6DRnieLLyyYyu5cuyRNUX%2BMRsrqaXgqpZ2EjNnusimZOFyfNzt9tdWh%2BujzgcdxYUAeooeIpqk3%2B2P2t1eJoz2XGqyT9AYF627CS98aqx7odA%2BaM1t%2FIyl%2FrAzWCfpXEH3CPAVnb8dwG3ppAK3YwobgkNEE%2BRLwGI8N6rI6P6Sza%2BcPDWCw9xFa0nmaINDrhPCYKA61vkDSO7fOUkValA%2FcxVOWjktcMh9C81I8yyciGOeSVXGE3S40ZTIOWn5MOQ3Yk87EbqEWq%2Bqp8cputRdHkh2TKrZdqN6MjYitXyhHW9koS6Ntifm%2BXOplFlo70lhVKM2PtMZJQsc%2B1li2FYjDjo0aMnLILmWpP4FdfrY0Cw0UX0getzZadQ93eWWz0zhMEWVth4btCcGC9ViB82IDgpFi0j1OLUYRpOnaPiNZlhjA2Vvy%2FrU6aYFNpBQMzizy12KaH958d0Rn4JaqoPIc8oD6zQ6Osow0WQXESWbHTbhdtakHh1wxFKb3sLYpNw2m961vJyiyAvTJ3iUPGtuCbErtb5st9OdDoaWEmPLRjAnYSIWdQPPNVrewpCkJo4XTXFogNyzSWMu421uwfEL3CEfbHOhHKfcHUTx70JG7qL1moiMLHrdTq%2B7OlrRdJoZ3hv0usNRF1Q71S%2Fw7%2FTXEsTyoD1cWx%2FI3upg0B4OuyOR8eS03xuurq%2BOBoP11OSEeaTz2cm1MMozGaX94Wq%2F1%2BuOYGuf%2F3Fa0UpFS6f9bm%2FY7vbbvT5oQCcFaAD7JsuLqZIORa1ZaqmK7vytCXeOi7Rw5EHkFfGAg46MkOTLxBVTX%2BYhCTNusfsUHeN1CSxMJkZhoptiML9SJXSVkJ6izXJsCu3v3%2F3RW4oJvSooOsHadpX8zXcWJLi%2FLQPtVeTLDiks3MCBR2GpalLtPRPRYgGyOXqycAwi6O5PHdl5vYelviL3GHMkhfsGhYgjvEsNSFMZ8WEVsqnXBTtChEDksIhJRbXKtL9W6aSXBAxZfNzrDtb7dbo%2BHBeYbMK0X%2B%2BShxgrcXUZmFwtZ3ICrP%2FnJ7%2F99fkPrVYrRS5vuIr6a4Nu7Wxfg%2BZMgsz9A3Cv%2Bp49lTHdDrc3qGEtIz0ipQwcYstl9ggXB1SlXvcTNKgoFLchh8FNHVP%2FwaiO9XxlI5qHVRsFBUfahWvTMYlUy2cFNmwwspHnCo0RogSN1nH9%2Bv1P7Ja40Ol1sp694vl%2FrMiDtQX6dzdAJTbB1eQwxRb3sgaM7nF4eV5BvkL8xc9f3lqJfp3H%2BZMsK3QFtY66Ml1GYQReF4VV5%2B%2Bl3ufuo5UVTHjH2GTl1imfhcvpp2hV%2BF76Gw%3D%3D
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setting to be reasoned through distinctly. The challenge is not the absence of evidence but the integration of 

evidence into a coherent decision framework. 

Clinical implication: Surgical decision-making should be reframed in terms of whether the sentinel 

result will change management, rather than whether the procedure improves survival in any absolute sense. 

The evolution of surgical nodal staging in cutaneous melanoma is summarised in Figure 1, illustrating 

how the role of sentinel lymph node biopsy (SLNB) has evolved from a staging procedure linked to completion 

lymph node dissection into a selective prognostic tool integrated with modern systemic therapy. 

 

Figure 1 — Historical Evolution of Surgical Nodal Staging for Cutaneous Melanoma 

 
 

Clinical implication: The contemporary role of SLNB was not eliminated by MSLT-II; it was functionally 

transformed by the convergence of the completion-dissection verdict with the adjuvant anti-PD-1 programme. 

 

II. Literature Search and Evidence Synthesis 
This review synthesises evidence from landmark randomised controlled trials, contemporary clinical 

practice guidelines, and high-quality systematic reviews evaluating the role of sentinel lymph node biopsy (SLNB) 

in cutaneous melanoma. A structured search of PubMed/MEDLINE and relevant reference lists identified studies 

published between January 2000 and December 2025, with emphasis on practice-changing clinical trials and 

guideline-defining evidence, including recommendations from NCCN, ASCO–SSO, ESMO, and AIOM. Studies 

were selected based on their relevance to the evolving role of SLNB in contemporary melanoma management. 

 

2. The Retirement of Completion Lymph Node Dissection 

The strongest summary of modern melanoma surgery is that completion lymph node dissection has been 

retired. MSLT-II [6] randomised 1,931 sentinel-positive patients to immediate completion dissection versus 

ultrasound-guided observation. Three-year melanoma-specific survival was 86% in both arms (HR 1.08, 95% CI 

0.85–1.37). DeCOG-SLT [7]randomised 483 sentinel-positive patients (enrolment curtailed for lower-than-

projected events) and reported a distant-metastasis-free survival hazard ratio of 1.08, with no recurrence-free or 

overall survival benefit. 

The two trials reached concordant conclusions through independent designs, different eras, and different 

surgical philosophies. Their findings also mandated a shift in postoperative surveillance: after a positive sentinel 

node, patients managed with observation rather than completion lymph node dissection require structured, basin-

focused ultrasonography and clinical examination to detect nodal recurrence at a potentially salvageable stage. 

This approach transfers responsibility from prophylactic surgery to disciplined surveillance, requiring clear 

https://jenni.ai/citation?d=z%3AlZTPbuM2EMbdHtqiTzGHHteOLMPRZm%2BNjXWwcf4gSje90uJIpE1xBJJyop7SXntoD32WAjn3TfokHcl%2FetjVYhcwbFj6cfjNN%2BT368vg65ycLrT9Vj6S27wMvldi5YMTWWi%2B%2Bv1eIeTaCgMOfW2CB8oh8MMFulJYmLc%2FgQwVOoMZUYVOBL1FuLFZ%2B7SBhaO6guA013jUQYGAEqXmtTkZQ4%2FAb7lmEkNJNigPXtEjSlC6UOgAt2gDcFH0r2BVB%2FC61EY4uLjzkFFZCcdwVzgo8ggidPomwwaZEiy98dqPgDvht4cuMrK5diWjzOuyUxQQZsvrOWgL6fJ6WJHXXSsVd8QiPGgPllhBzV1qchAIaOXRbRkg264LbEdn0fzqbfoK7tovBm9SFiLbhRW50BVxyOJLtFLb4rjtcaeuHxbBVgXh%2BcMdGJFl6D3KOSst4ig%2BHUYTw42wt2wMOf8XD1NaUWI71FywT02%2BRM2isOBGbP6TcXqD0pHBwYdskQYhzRG%2BqyWZvA%2FGK1FnaoeqGTmLRos%2BeHNBCu0KXXGs%2FoC8xPUtWJ87yjYlNgd%2BfU2O1we4GPXKP0e3YTf3G8wEc72KyrS2kvl%2F%2Fg5HeyS3IXv7vRQi%2FLKvfSVc0LYPVWnGpyqQ3dHFJTr%2FCbxYouKrtKfxFl3W9LHyPRU8%2FE7EvaJS%2BD6ym%2FVhQPId2n7yAh1f%2BM%2BaerFA5Y4eqwdGC2GLXtNSzZd6B9M7Yf99%2FnPG632gSvW2eIm6%2FKzzmr%2Fnq3cY3mreezC6cdX%2B6C8PvFfwQvAx25MzI%2Bpe17DLtR35dMa3f4VKmPxL43FXPtPSvwy%2BySTpMI5G4ziKTtYZjcavR1E8iU6l9iv7zN%2Fe%2FqajZBIPx68nP%2BvxNE6GSTKdZqUo1vFZknAoRJNE8T6ce%2Fi0efj%2FoaxKLdVkPJ0m0Wmy5lr1LkrWcTQ%2BG0Znw%2Fi08PUqNBW3OcCgA1f4420X%2Fj%2FuY7SLNpzdLIbp8h7u21B%2FA9cEae22esvgOfuW68DZ7rjfsjLsNiybslKMSYQ574vZIS5vD3n30ObdFRph%2BUzv%2Ft0e4jdlQnO8dAVyPjo688%2BylfldVjvz9IMKofJvTk7YvRG54uRjDv4H
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imaging schedules, experienced ultrasonographers, prompt investigation of suspicious findings, and reliable 

patient follow-up. Thus, omitting completion dissection does not mean omitting regional management; it replaces 

routine surgery with active surveillance and timely therapeutic intervention.That convergence is what rendered 

the verdict inescapable. Their complementary contribution is also informative: MSLT-II [6] demonstrated that 

dissection reduced 3-year basin recurrence from 22% to 8%, indicating that regional control can be achieved, but 

it did not translate into a survival benefit because recurrence remained salvageable. DeCOG-SLT [7] further 

showed that no subgroup, including those stratified by sentinel tumour burden, derived a survival benefit from 

immediate dissection. 

Two nuances temper the apparent clarity. First, the trials accrued before routine adjuvant anti-PD-1 

therapy became standard, and whether integrating completion lymph node dissection with modern adjuvant 

treatment would alter the conclusion has not been tested directly. This limitation is partly addressed by the 2024 

EADO/EDF/EORTC interdisciplinary guidelines, which integrate surgical staging with contemporary adjuvant 

treatment strategies; however, guideline-based recommendations do not substitute for direct randomised evidence 

evaluating completion dissection in the era of adjuvant checkpoint inhibition.Second, the morbidity penalty of 

completion dissection was substantial, with MSLT-II, a randomized controlled trial, reporting lymphedema in 

24% of patients assigned to completion dissection versus 6.3% assigned to observation [6,8], whereas the 

retrospective Italian CNMR cohort reported a 6.9% rate of early wound complications after SLNB alone [8]. 

These are not directly comparable outcomes: lymphedema reflects a potentially chronic morbidity associated with 

the intervention, while early wound complications represent short-term postoperative events assessed in a non-

randomized cohort.The verdict is unambiguous, but the question of how completion dissection interacts with 

current adjuvant practice remains open. The next phase of surgical de-escalation will be informed by the MSLT-

III trial, launched in 2025, which is directly relevant to the future of regional nodal management. The landmark 

randomised trials that transformed regional nodal management are compared in Figure 2. Together, these studies 

demonstrate that while SLNB remains valuable for pathological staging, routine completion lymph node 

dissection does not improve melanoma-specific or overall survival. 

 

Figure 2. Landmark Randomised Trials Defining Contemporary Nodal Surgery 

 
 

Key elements: MSLT-I HR 0.56 in subgroup [1]; MSLT-II 3-year MSS 86% in both arms with basin recurrence 

8% versus 22% [6]; DeCOG-SLT DMFS HR 1.08 [7]. 

 

Clinical implication: MSLT-I tested whether biopsy plus completion dissection improves survival and found 

subgroup benefit; MSLT-II and DeCOG-SLT tested whether completion dissection itself was the active 

component and answered no. 

https://jenni.ai/citation?d=z%3AlZTPbuM2EMbdHtqiTzGHHteOLMPRZm%2BNjXWwcf4gSje90uJIpE1xBJJyop7SXntoD32WAjn3TfokHcl%2FetjVYhcwbFj6cfjNN%2BT368vg65ycLrT9Vj6S27wMvldi5YMTWWi%2B%2Bv1eIeTaCgMOfW2CB8oh8MMFulJYmLc%2FgQwVOoMZUYVOBL1FuLFZ%2B7SBhaO6guA013jUQYGAEqXmtTkZQ4%2FAb7lmEkNJNigPXtEjSlC6UOgAt2gDcFH0r2BVB%2FC61EY4uLjzkFFZCcdwVzgo8ggidPomwwaZEiy98dqPgDvht4cuMrK5diWjzOuyUxQQZsvrOWgL6fJ6WJHXXSsVd8QiPGgPllhBzV1qchAIaOXRbRkg264LbEdn0fzqbfoK7tovBm9SFiLbhRW50BVxyOJLtFLb4rjtcaeuHxbBVgXh%2BcMdGJFl6D3KOSst4ig%2BHUYTw42wt2wMOf8XD1NaUWI71FywT02%2BRM2isOBGbP6TcXqD0pHBwYdskQYhzRG%2BqyWZvA%2FGK1FnaoeqGTmLRos%2BeHNBCu0KXXGs%2FoC8xPUtWJ87yjYlNgd%2BfU2O1we4GPXKP0e3YTf3G8wEc72KyrS2kvl%2F%2Fg5HeyS3IXv7vRQi%2FLKvfSVc0LYPVWnGpyqQ3dHFJTr%2FCbxYouKrtKfxFl3W9LHyPRU8%2FE7EvaJS%2BD6ym%2FVhQPId2n7yAh1f%2BM%2BaerFA5Y4eqwdGC2GLXtNSzZd6B9M7Yf99%2FnPG632gSvW2eIm6%2FKzzmr%2Fnq3cY3mreezC6cdX%2B6C8PvFfwQvAx25MzI%2Bpe17DLtR35dMa3f4VKmPxL43FXPtPSvwy%2BySTpMI5G4ziKTtYZjcavR1E8iU6l9iv7zN%2Fe%2FqajZBIPx68nP%2BvxNE6GSTKdZqUo1vFZknAoRJNE8T6ce%2Fi0efj%2FoaxKLdVkPJ0m0Wmy5lr1LkrWcTQ%2BG0Znw%2Fi08PUqNBW3OcCgA1f4420X%2Fj%2FuY7SLNpzdLIbp8h7u21B%2FA9cEae22esvgOfuW68DZ7rjfsjLsNiybslKMSYQ574vZIS5vD3n30ObdFRph%2BUzv%2Ft0e4jdlQnO8dAVyPjo688%2BylfldVjvz9IMKofJvTk7YvRG54uRjDv4H
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The principal characteristics and outcomes of the landmark randomised trials that reshaped regional nodal 

management are summarised in Table 1. Collectively, these studies established that while SLNB remains essential 

for pathological staging, routine completion lymph node dissection does not confer an overall survival advantage. 

 

Table 1. The Completion-Dissection Trials Converge on a Single Negative Verdict 
Trial n Endpoint Hazard ratio Interpretation 

MSLT-II [6] 1,931 3-yr MSS, 
OS 

HR 1.08 (CI 0.85–1.37) 
for dissection 

Basin recurrence 8% vs 22%; no survival benefit; 4× 
lymphedema 

DeCOG-

SLT [7] 

483 (closed 

early) 

DMFS, RFS, 

OS 

DMFS HR 1.08 (90% CI 

0.83–1.39) 

Concordant with MSLT-II; no subgroup benefit by 

sentinel burden 

Clinical implication. Routine completion lymph node dissection after a positive sentinel node should not be 

performed; structured observation with ultrasonography and adjuvant therapy consideration is the contemporary 

standard. 

 

III. The Adjuvant Therapy Imperative 
Until 2017, a positive sentinel node obliged the surgeon to consider completion dissection. The same 

prognostic information now obliges the patient to consider adjuvant systemic therapy. The prognostic value did 

not change; the decision pathway to which it leads has been re-cabled. The evolution of modern adjuvant and 

neoadjuvant systemic therapy, and its impact on the contemporary role of SLNB, is illustrated in Figure 3.These 

landmark studies—KEYNOTE-054 [9,10], CheckMate 238 [11,12], and COMBI-AD [13,14]—demonstrate how 

SLNB has transitioned from directing further surgery to guiding personalised systemic treatment. Their strongest 

and most consistent benefits are improvements in relapse-free and distant-metastasis-free survival; in COMBI-

AD, the overall-survival benefit remained directional but did not reach statistical significance [15]. 

Three pivotal randomised phase III trials support this re-framing (see Table 2). KEYNOTE-054 [9] 

randomised 1,019 patients with resected stage IIIA (>1 mm sentinel deposit), IIIB, or IIIC melanoma to 

pembrolizumab versus placebo. At 5 years [10], relapse-free survival was 55.4% versus 38.3% and distant-

metastasis-free survival was 60.6% versus 44.5%. CheckMate 238 [11] randomised 906 patients with stage 

IIIB/IIIC/IV disease to nivolumab versus ipilimumab; 5-year relapse-free survival was 50% versus 39%, with 

directional but non-significant overall survival benefit [12]. COMBI-AD [13] randomised 870 patients with 

resected stage III BRAF V600-mutant melanoma to dabrafenib plus trametinib versus placebo.The final 10-year 

analysis of COMBI-AD represents the longest follow-up of any adjuvant targeted-therapy programme in resected 

stage III melanoma and supports the durability of relapse-free survival and distant metastasis-free survival gains 

first demonstrated at 3 and 5 years [16]. After a median follow-up of 100.0 months in the dabrafenib-plus-

trametinib arm and 82.5 months in the placebo arm, median overall survival was not reached in either arm, with 

RFS (HR 0.52; 95% CI 0.43-0.63) and DMFS (HR 0.56; 95% CI 0.44-0.71) both favouring combination therapy 

[15]. However, the OS analysis showed that the risk of death was 20% lower with dabrafenib plus 

trametinib than with placebo in the overall ITT population, an effect that did not reach statistical 

significance (HR 0.80; 95% CI 0.62-1.01; P = 0.063) [15]. Among patients with a BRAF V600E mutation the 

signal strengthened to a 25% reduction in death risk (HR 0.75; 95% CI 0.58-0.96), but this subgroup analysis 

cannot salvage the primary OS claim [14]. The loss of statistical significance on OS is plausibly attributable to 

crossover and effective post-progression therapies: 29% of patients in each arm received salvage immunotherapy, 

and 21% versus 37% (treatment vs placebo) received subsequent targeted therapy [15]. Informed interpretation 

therefore requires explicit acknowledgement that the 20% ITT OS reduction did not reach statistical 

significance, even though RFS and DMFS gains remain robust at the 10-year horizon [15]. 
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https://jenni.ai/citation?d=z%3A7VY9cxtFGJbDEKhTkTAMO8xkBgZLPp3kD5FMGFnKhz%2FkeGyN07J3u3e31t6uvHsr6boABS0UDC1%2FgB7X%2FBN6oEkFFDynk2xP4htCR5HCsnT37Pu%2Bz7PPvu9%2BeV57K9JGxEK9w8%2Bcznh%2B4%2FtulHFDFKdG5qTpkRzfLNERibSUelp341VC2ambUJWRLOGGjnMyFVlCGA0MjbgSARlLZ0lmaMozUfyeUkuotToUNOOshAc8KzIZLunY8npkOCfWmYmYUEmoYoQJmxVJEITimxX2JVCWUIVUNOSBJjTVKiZjmgmuMlumMNzysEiI5TEnOzs7CCap0iltkGHCkYbKHIELfnoCLlJehreJnmItssyJEiPsqAAyThG7oOR7dwk0AYt5ulCngVCoQKsLZeY1zt8uCl0lgSvjBVzxSGTzSEpnxIpYiUiE4Nwg3WvoLGsvf1FyXzzYPuo%2Bur8mHpCTDc97SFKXzdOvlgVz6yQWWxfH3BZJq5ms%2FxuTBvn4kVMMggQ5eSzpTB%2BngO5JoQodGTnQE2oyYe%2BR3tPB9k692yc9vAQfOTSCStuI9YQolwbcrJKD3tBrbmz53lbrHnnomKG94cVL32v6dQ8fGxv15nrjkwabajM6r91KaGBhqzB7Y9Q3Rv0%2FGhXShdxazvrwT%2Bx7%2Fnq96aehVhlFerOjIn1eezumLku0sc%2BlSMdw8yP8acP9dqPV4cJax2%2FBj5nksw8P%2BJQ8VDH0ZGRXOwMfFIIMOBMhIkYTLV3Kb698M75Isq9DinDntRUxhpuOqIr5ee0GdszY7BBPbt%2F8KZFwavn9Z1msNAK7jZJ%2BAJIpnAf8jyKaCpmzfewwj8WEq9Fjrg3GBSUnDWa05LVX4eIJdTZMhGTlGtadcVkJPoaJEC8VJZgPqBG6Cp3sCTOaar2IHO%2FqRJFBZSVJNxsJZbUq4cmJKGQWtBI%2FgMpU%2FvLj69QSDzg6glzUHW9TE1BTGfqsl4gimvr1%2BbfHQqL3LHKcUKUqV0UHOR1Re1lOVg19QnO2ZBp1FTN8Wsmz77Df1M0WuvQogHBOZewjDbfDz6%2BFjgcapwvilMLsU2fQGaoNECY0TNBgFyx3aaiDKvSoQDN4Spto4a4%2BLFFJdJ9bnDDJF7UME9Rl8srKD3GW0mUl7AiHtFKSfWrgrYuaU26roOGQLnBQRokzV61zFw%2FEqASrY8giFNmmp8LQahtuO4OeufAIO6Su8qxFu7C31kstqJlwrKgC969IkRxxoRJqWImOEmoPWfQiFMyim4VMC9f0Gk1vfWNN8dNUU7%2FttZutDgZjoJ7j06qvhOf5W%2FX2ZqclmuutVr3d9jYSPeZoaHw2etZudTqbnc2W77NxKljS2trCg%2BYGFj%2BlL07nTXHeVE%2FRVNt1D%2F22gyamYocmhgGVjl0ghcUIKHvsypzP7IMBpjmEdBZD3JZtEx30GAOeZ3lsXZDl44L2qBgJoeRD%2FFzBOeU62hOKXX2M6S5lDqwMBWb1dt7TTmXvxZnhEZRSIWfPcE2x5eM7iw6%2B9wjtTZKjxYjDfZt0l7eS%2FksXkeHlRQQ7f3xxFxgs5mmU6bEI7dfntZsRw2%2BhUE0gGG3P2eonnEoMxWOQQzUWQxudt4QE%2FuYckywnB55Fw6bX6vilUp%2F2MJJBG2Us05E%2Bz3AtKWZrMX7QHVFQisPMbYhx9dfnf%2Fx9Tmq1WgIZr6Ri%2FmbLK5M9VaGWOoZoLxXcnL9P90XEry%2B32SrLWt0WOkx4iiuWyVfJY5w2bAguaUVBMGPoJDUEoCJNyamwV7n4zgWTObx7uEcOcZGY0txeUPizDwavUGi2mqUuZ68k%2Be9c%2FHJ7Zu%2FvpKlT8yBlQSI0Orhaure%2BVSo3%2B6jELm9nBXz%2BhBdOGmsFAksKv%2F%2F23RfX7ULbK2U4vUzLCre%2FGzojZ3eTLBvbz9bWcHobGOpr155gTFszOuHGwgQr%2FwA%3D
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Figure 3 — Survival Endpoints Across Adjuvant and Neoadjuvant Trials 

 
 

Key elements: KEYNOTE-054 [10] 5-year RFS; CheckMate 238 [12] 5-year RFS; COMBI-AD [14] 10-year OS 

HR 0.80; SWOG S1801 [17] 2-year EFS HR 0.58. 

 

Clinical implication: Across modalities, adjuvant and neoadjuvant trials converge on a recurring pattern: 

substantial relapse-free or event-free survival gain, with overall-survival benefit consistently directional rather 

than statistically definitive at conventional thresholds. 

The major contemporary adjuvant and neoadjuvant melanoma trials are summarised in Table 2. Together, these 

studies demonstrate how the therapeutic implications of SLNB have evolved from guiding further surgery to 

directing personalised systemic treatment, while emerging strategies such as Index Lymph Node–guided surgical 

de-escalation after neoadjuvant therapy—being explored in the context of the forthcoming MSLT-III trial—may 

further redefine the future role of nodal surgery. 

 

Table 2. Adjuvant Anti-PD-1 and BRAF/MEK Trials Redefine the Value of Sentinel Positivity 
Trial Regimen n Key endpoint Interpretation 

KEYNOTE-054 
[9,10] 

Pembrolizumab vs placebo 1,019 5-yr RFS 55.4% vs 38.3% Clean placebo design; OS 
unresolved 

CheckMate 238 

[11,12] 

Nivolumab vs ipilimumab 906 5-yr RFS 50% vs 39% Active-control design; OS HR 

NS 

COMBI-AD [13,14] Dabrafenib + trametinib vs 
placebo 

870 10-yr OS HR 0.80; 10-yr 
RFS HR 0.52 

Sustained RFS gain; directional 
OS 

 

In synthesis, the trials converge on a single conclusion: a positive sentinel node in an adjuvant-eligible patient 

yields a substantial reduction in relapse hazard. They do not establish cure on overall-survival endpoints, a 

limitation that warrants honest patient counselling, but relapse delay in melanoma is meaningful when the relapse 

event is itself morbid. The argument that SLNB does not produce cure is weaker than the premise that it produces 

fewer relapses; the latter is what the trials established. 

 

Clinical implication. A positive sentinel node in a patient eligible for adjuvant anti-PD-1 or BRAF/MEK inhibitor 

therapy roughly halves the relapse hazard. SLNB is the procedure that establishes this eligibility, and its prognostic 

value is now anchored in the adjuvant trial evidence base rather than in any surgical demonstration of survival 

benefit. 

 

IV. Stage II Disease — When SLNB Becomes Optional 
KEYNOTE-716 [2] and CheckMate 76K [3] licensed adjuvant anti-PD-1 for resected stage IIB/IIC 

melanoma on primary tumor features alone. KEYNOTE-716 achieved a 3-year relapse-free survival of 76.2% 

versus 63.4% in 976 patients with resected stage IIB/IIC melanoma [2]. CheckMate 76K achieved a 12-month 

relapse-free survival HR of 0.42 in 790 stage IIB/IIC patients.The immediate interpretation that SLNB is no longer 

required for adjuvant decision-making in stage IIB/IIC disease is technically correct in a narrow sense. Because 

https://jenni.ai/citation?d=z%3AvVfNbhxFEF4jQFw4ABcjFKURFySy%2F17%2F5II2a2KvsxubXeMIiUtvd81M7fZ0T7p7bG9OBl6AI8eEG4%2Fgs%2B88A%2BIFkJAiDkiI6t1ZxwqaKAfEwdZ4pqr6q6%2B%2B6ip%2Fe1l5IzIWY9RvyjNjZ5eVDxI%2Bcd5y4edr%2FYd4alSe8glDxzjLrDkFzbic5qdce%2BYtcJ8CPVEQZsGB8CBZCoprk3LGPUswTphFN2MmIguRWwtawB12hj5hLneeowZ5hymj46oHmzJMF%2Bcs4qJmo%2FtjxrVku0N6ECbNuKUzFu6YocJ0gS9YLM46HDPLPbga60uKgBEK7tHocD6XEsMzV2yCBNDOwLqQmgaQFNQbNgFPIChTkChuZmhyT4dDjY0BKBFFZ8gAJ3zkds4mc9bNY8qHIAcwg3xGWWY11m512jXFhQDnQO6SX9xqtDarjXYqDPlS%2BravI3NZeSvmuU%2BMdReUVUYVuE8%2FxspmbbMD6FwO74FHr%2BB8vadQU2KK9TixadmIuOdWJNGiXrB%2BK7uOPTBEgLGXlTXMeAwjrmOgshMx1vkjevPhu%2BuJ4qvnj1XwtDjJycn9eJtMpeZpcIkinqKaRwMijiLHSGKAA%2FrmpDUKKv82jU9AiATN0nY2RJGAArYLqswjGRJ5XF09LcIPuUVTZgx7JuausNynyLrMMuraQNTSVHQ1Lw25y5Uq7HDsr37OEk76LLPumTOYL63TXsKtAscG4aTS%2FMZEgSbdLZ3iQAkvp0PuWTNZmuoD4Pq3ix8OuHicl1P%2BuJdg4CyYjpEowYKfE67L086GV88shX1CXiMjr0ntn149Kyf1Xk5iLDJBqpTIHTuslYphDzk1TCGGtEtwWCgvZ7tY5oNDlFKBN4XcYnKYsVHpGdEg909mRUXkgaGOK7FMezYP2Q7Boi4wTQc5XQYSmColatql%2B2sCNl7lLY%2FA29Jqdz11iluhT07oTqHrtjS63EdS35LPLvEOZ2yvPNf7QFpa0T8ApxBYt9Q8GVLsM27l6ykvesh9kH6RJM9LLacPktwlnO78Qmr4EGcJKtYvx%2FJlDkjfCt7hiJtyynGEni4RHa9E2TMW5qUUDsykCEtiyS2%2Bohe7bgbqujpBwTHp0ZeX5zhcnss7ZJ%2BXX0u7RkWrthsbXV5vQiAQrC8AJ4EH84oawiMg7RViPYAoIiLYuDCPEu6OZPRcoHQ0TIQ0eH6r2ag1m53terOxtV1tbLRbNSFstdWqtpsbHYluoi%2Fot9Pf4bUFNjudrWq7tdlJTAY0LOF89mijvdnpNDZam1syS1Em7a1GZ7uzE0Ic8ufTxXRaDLcpDbc2xak2N2iq6DinqTKhds%2FyiUJHel3OurVFZuefdlPqP8E16zpnBC5HddgmXhpsM9ouTG4FfGXVuUq8z9zdep1zYaf0mkC6mrFxXdBcpGjkSfZ1bj0KBdVMRnVig0h4mYxeb7Qio95ut9o7m636DYJq5Bm7fOLnWajCrAh4TH%2BuEVAw0QPU8uZr8DQ%2F5mSrBNKGcG%2FeM7n26z%2FRIhFR5cJkeER7llu%2Bvl3M84vuaqV6sXGd0m5C92n%2FxY4TlqHVjjX2xCvr9%2Fv1%2FgkbFgvXXdapfk10sS%2BisPaI%2BWITubdadYJ3rrxjkTUp6yUgZkOqGGu1tyNvMhTu%2B8vK25Ekc9SUwgQl31jUyewDV7RwjUmtlIIDkreSS5NJa2thkwzDykR7Ab2LjpsNInpZ40%2BKUvbTNNfGkwR49hIyB05QU%2F%2F1%2Be9%2Ff%2FO0UqkkxPmNI2Rrq91YHnKoBbVITAz%2FV0CbGzvNJdCPet1R9ZgJUIqtYIalNujvGuCfv%2Fz6PwNstHdaS4Cf9XJPV7IhWaxKTruUJ0WErgmM0vZEugg76TXgP95%2FPcAyiPwdWtDVeXXVX9Q0i7Z65S0yC%2F84nFARCcTaPw%3D%3D
https://jenni.ai/citation?d=z%3AlVZNbxtFGHYqUTj3RIsQI6RKIGJn%2FZEvWhU5dtPmw2mUWOmVd3dmdyeenXFndm3vrcCBKxwQV%2F4Ad3Lmn3AHLj0BB5712knUZkU52NqdfeZ93%2BeZ92O%2BuqjdCo2VkdTv8qmxo4vanZh8l1oK0vzWD90wFZZpQVblrOmxHE%2BOmZCFRikzrWfjVUb8PJuQTlkaC0vjnE1lGjNOvqVQaOmzscocg8VEpLJ4n5Jj5JwJJKWCl3BfpIUnKxSNnaiHVgjmMjuRE1KMNGdcurRwAiOEJyfda6A0Jg1XFAjfMEqMjtiYUil06koXVjgRFA6xPRJsb28PxhRpk1CDDWMBN6RyGC74mQm4KHVl3sVmir3wMifKrHSjAsgFwXZBqeXdZ9AELObuApP4UiMCoy%2BVmcc4%2F7oIdJX5WWnPF1qEMp1b0iZlTkZahjIA5wbr3kBnGXv5RuyhfLRz0t19uCYfsbMNz3vMkiydu18tAxYuU9jssigSrnBazWT9v5g02Ce7meYQxM%2FZE0Uzc5oAeqCkLnTk7MhMyKbSPWC9Z4OdvXq3z3r4CD5qaCUp14jMhOks8YVdZUe9odfc2Gp5W%2B0H7HHGLfWGlx9bXrNV9%2FC3sVFvrjc%2BbUC6QDgneB%2F5E7W81nq92UoCo1OCe7unQ3NReyeiLI2NdS%2BVTMbI5l38jBWtTqO9LaRzmbiDfEyVmH10JKbssY6gJ2f7JrPIg0KQgeAygMVwYlSWiLsr344vnRyagGDuorYix8imE9KRQC3hxKxLj7Fy9%2FbPsUKmls%2B%2FqGKnlThthPQjkFyjHorqCymRKueHOGERyYnQoyfCWBQksbMGt0aJ2ptw%2BZQyF8RS8XIP786EqgSfIolgL5ElWAzISlOFjg%2BkHU2NWViO9k2s2aAykribjqR2Rpfw%2BEwWMkuqxA%2BgMqlff3qbWKKBQEdQi7ijHbI%2B2UrTL3qxLKzp315%2BdyoVes%2FCxxlpXbkrPMppRO4qnLQa%2BpRyvmQadjW3YlrJs5%2FhvCmbLXTpEYDInErbJwbZjnx%2BK3Q0MKguiFMKc0iZRWeoToAgpiBGg12w3KfA%2BFXoUYHmyCljw0V29ZESlUQPhUOFKbGIZRgjLptXRn6MWkqWkfATFGmlJIdkkVuXMSfCVUGDIS1wUEbLF1m1zl0syFEJ1qeQRWq2Q%2BfSUnUa7mQWPXORI%2FyYsspaC%2FeR3sYstSA7EdhRBe5fkyI%2BEVLHZHmJDmNyxzx8FUju0M0CbmTW9BpNb31jTYvzxFCr43Wa7W0MRl%2B%2FxL%2FTX0vPa23VO5vbbdlcb7frnY63EZuxQEMTs9HzTnt7e3N7s91q8XEiedze2sJCcwObn9Gr83lTnDfVczTVTt1Dv91GE9NRhiaGAZWMM19JhxFQ9tiVOZ%2FZhwNMcwiZOQxxV7ZNdNBTDHiR5pHL%2FDQfF7RHxUgIlBjidQV1Kkx4IDW%2FvozprlQOrAokZvVO3jOZTt%2BPUitCKKUDwZ%2FjmuLK5XuLDn6wi%2Fam2MlixOFGw7rLW0n%2FtYvI8OoigpM%2FvbwLDBbzNEzNWAbum4va7ZDjXWpE40tOnTlb81SQwlA8BTlE4zC00XlLiN%2FanGPi5eTAWjhseu3tVqnUZz2MZNBGGEt3rC9SXEuK2VqMH3RHBJSgmIULMK7%2B%2FuLPfy5YrVaLIeM1V7y12fZKZ890YJSJINprATfn35NDGYqbw222y7BWd6QJYpHgimXzVfYE1YYDwSWtCAjJGGSKLAOocFNyKtKr3Hzvkskc3j0%2BYMe4SEwpd5cU%2FuqDwRsUmu1mqcuLN5z8fy6t8nhmH%2BwlSabnRsqAZGCNfz10b32rVG72cYld3s4K%2BHxFFJk0NhoElhT%2B%2BP37L286hY5XynB%2B5ZYX2f5ekFk1ux%2Bn6dh9vraG6m1gqK%2FdWMGYtnZ0JqxDEqz8Cw%3D%3D
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adjuvant systemic therapy can now be considered on the basis of primary-tumour features alone, omission of 

SLNB does not necessarily preclude access to treatment. However, this does not make SLNB clinically redundant. 

Sentinel-node staging may still provide prognostic information and, when a node is positive, permit timely 

regional management before nodal disease progresses to clinically apparent recurrence. Systemic therapy reduces, 

but does not eliminate, the risk of regional nodal relapse; omitting SLNB may therefore leave some patients 

vulnerable to a later, more morbid therapeutic lymph-node dissection. The most defensible interpretation is 

consequently that SLNB has become optional for adjuvant access but remains selectively valuable for regional 

control, prognostic refinement, and avoidance of delayed nodal surgery.The pivotal phase III trials that expanded 

adjuvant anti-programmed death-1 (PD-1) therapy into stage II melanoma are summarised in Table 3. These 

studies represent a major shift in melanoma management by demonstrating that selected patients with stage 

IIB/IIC disease may derive benefit from adjuvant immunotherapy irrespective of sentinel lymph node status, 

thereby reducing the exclusive role of SLNB as the gateway to systemic treatment. 

 

Table 3. Stage II Adjuvant Anti-PD-1 Trials Decouple Sentinel Status from Adjuvant Access 
Trial Regimen n Key endpoint Interpretation 

KEYNOTE-716 

[2] 

Pembrolizumab vs 

placebo 

976 (sentinel-

negative) 

3-yr RFS 76.2% vs 

63.4% 

Sentinel-negative enrolment; 

limits generalisability 

CheckMate 76K 

[3] 

Nivolumab vs placebo 790 (stage II) 12-mo RFS HR 0.42 Short follow-up; stage II 

revolution 

 

The conceptual distinction, however, is essential. KEYNOTE-716 and CheckMate 76K established that 

adjuvant decision-making does not require SLNB; they did not demonstrate that prognostic integration does not 

benefit from SLNB. The defensible synthesis, supported by the Annals of Surgical Oncology 2024 practice 

guideline [18] and the Matteucci 2025 narrative review of contemporary lymphadenectomy practice across AIOM, 

ESMO, and NCCN guidelines [19], is that routine SLNB in stage IIB/IIC disease is no longer required for adjuvant 

access but remains viable for integrated prognostic staging.The procedure has moved from mandatory to selective 

in this population, but this shift remains contested because the available stage IIB/IIC systemic-therapy trials have 

not yet demonstrated a reduction in regional nodal recurrence. Accordingly, some surgeons continue to advocate 

SLNB for regional nodal staging and control, arguing that adjuvant-treatment access and the management of 

occult nodal disease are distinct clinical questions. 

Clinical implication. In stage IIB/IIC melanoma, SLNB is no longer required for adjuvant access; it remains an 

option when integrated staging or trial eligibility benefits from nodal information. 

 

V. The Neoadjuvant Disruption in Macroscopic Disease 
The most consequential development for SLNB in macroscopic stage III disease is the neoadjuvant paradigm (see 

Table 4). PRADO [20] introduced response-directed surgery after two cycles of low-dose ipilimumab (1 mg/kg) 

plus nivolumab (3 mg/kg), demonstrating a reported 49% pathologic complete response rate and a 72% overall 

pathologic response rate [20]. SWOG S1801 [17] established that pembrolizumab sequenced before surgery 

produces superior 2-year event-free survival (72% versus 49%, HR 0.58) compared with adjuvant pembrolizumab 

alone. NADINA [5] extended the approach to dual checkpoint blockade in 423 patients and supports neoadjuvant 

ipilimumab plus nivolumab as a first consideration in macroscopic stage III disease. The principal neoadjuvant 

immunotherapy trials that have reshaped the management of macroscopic stage III melanoma are summarised in 

Table 4. Collectively, these studies demonstrate that neoadjuvant checkpoint blockade can achieve substantial 

pathological and event-free survival benefits, challenging the traditional sequence of SLNB followed by 

completion lymph node dissection in appropriately selected patients. The next frontier is surgical de-escalation 

after neoadjuvant systemic therapy. The forthcoming MSLT-III trial is expected to clarify the role of index lymph-

node surgery and help establish definitive standards for managing the regional basin in stage III melanoma, 

potentially further reducing the need for conventional nodal surgery. 

 

Table 4. Neoadjuvant Trials are Reshaping Surgical Decision-Making in Macroscopic Stage III 

Melanoma 
Trial n Regimen Key result Interpretation 

PRADO [20] 99 Response-directed surgery after 

Ipi/Nivo 

49% pCR; 72% overall pathologic 

response 

Single-arm; surrogate 

endpoint 

SWOG S1801 
[17] 

313 Neoadjuvant then adjuvant pembro 
vs adjuvant-only 

2-year EFS 72% vs 49%, HR 0.58 First sequencing RCT 

NADINA [5] 423 Neoadjuvant Ipi/Nivo vs adjuvant 

nivo 

EFS superiority for neoadjuvant 

arm 

Adequately powered 

phase III 

These three trials together demand a reinterpretation of the surgical algorithm, while the forthcoming MSLT-III 

trial, expected to launch in 2025, is designed to evaluate whether index lymph-node surgery can be safely de-

https://jenni.ai/citation?d=z%3AfZLNitswFIVDaaH0EbrSuuAfOYpJZhcYWkibTiH9WSvStXxj%2BcpI8jTualr6Unm7KkxmVTIbgdD5dM493N%2Bn2YvGeTRIL%2FVP57vT7I2VSkEIoG9lBFOVVZ2V3CpH0eN%2BjM6Hv4nSJHs4043s0U7wXvpegsF7oMMGmsbDxLa59s7C7H853tnwS1Lo8IKsKbaOJra5iphtCoV08TAbScA%2BXVU3O0dado9i%2FA6eHLGPF7lCHU6zV0o7PL7lZc4rsSgCL8VcZGUlMl4LvswmjWFPD%2BkM9Ad5WS%2BzVVUvkC%2BSTNRL3roBSFo4dj%2BEKEUiy1Wphx51O1%2BJ1WJezw8JHh%2BbPKQm09c8K0XnIbjRK%2Fjm7fG2jXEIN0Vhkbo8DB7JgM%2BV64tz50CxGHRTXI%2BZp2cTxn2chlTADCLGlAnWlLIF5hq2G71BJS27I%2BWsMxP74qWKqIB9GFFDMobAduARwg1b68N4LykySZp9Bief7l9b8HKYWNoXtgUryfWyiW5AFR702fy1GtM8757mSe3mzptnkv8D
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escalated after neoadjuvant therapy and may provide the definitive evidence needed to guide this evolving 

approach. In experienced centres, macroscopic stage III melanoma is increasingly being considered for 

neoadjuvant dual checkpoint blockade followed by response-directed surgery, although real-world adoption of 

index lymph node-guided surgical de-escalation remains limited; the SLNB-then-dissection pathway therefore 

remains common rather than no longer being the default. Two caveats are essential. Overall survival data continue 

to mature, and pathologic complete response as a cure surrogate, supported by International Neoadjuvant 

Melanoma Consortium pooled analyses, remains a hypothesis at 5- and 10-year horizons. Dual checkpoint 

blockade is associated with a high incidence of grade 3–4 immune-related adverse events, typically occurring in 

over 50% of patients in the neoadjuvant setting[20]. The neoadjuvant programme offers the strongest 

contemporary case against frontline SLNB in macroscopic disease; it does not yet establish cure. 

Clinical implication. At experienced centres, macroscopic stage III melanoma should be referred for neoadjuvant 

dual checkpoint blockade assessment; SLNB-then-dissection is no longer the default pathway[5]. 

 

VI. Molecular Biomarkers — Adjuncts, Not Substitutes 
A meaningful appraisal of molecular biomarkers for SLNB decision-making must distinguish between 

commercially available GEP platforms rather than treat them as a homogeneous class. Head-to-head modelling of 

the i31-SLNB and CP-GEP, including T1-T3 cohorts with comparable inclusion criteria, has demonstrated an i31-

SLNB false-negative rate of 3.9% in patients classified as low-risk (n = 233) — well below the NCCN 5% 

threshold for safely omitting SLNB — versus a 7.1% false-negative rate for CP-GEP in low-risk patients 

(n = 624), which exceeds that threshold [21]. This patterned difference persists across T-stage subgroups: in 

T1b tumours the i31-SLNB achieved a 2.8% false-negative rate compared with 5.1% for CP-GEP, and in T2a 

tumours the rates were 4.3% versus 7.3% respectively [21]. Reanalysis of US-based cohorts confirmed a 96.1% 

NPV for i31-SLNB (n=1,152) versus 92.9% NPV for CP-GEP (n=1,761), with modelled false-omission-rates 

consistently lower for i31-SLNB across clinically relevant prevalence ranges [22]. Additional US cohorts 

further support i31-SLNB 100% NPV at 20.5% and 6.4% SLN-positivity prevalence, while CP-GEP reached only 

93.8% NPV in a 21.2% prevalence cohort [22]. In the largest GEP data set to date — the DECIDE prospective 

multicentre study — Class 1A 31-GEP patients had a 3.2% SLN-positivity rate (2/63) at 2-year median 

follow-up, with no recurrences documented regardless of SLNB status, supporting clinical utility of i31-

SLNB rather than indiscriminate endorsement of all GEP platforms [23]. Conversely, CP-GEP 

(MERLIN_001) classified 37% of patients as low-risk, but in harmonised reanalyses this broader low-risk 

designation did not consistently achieve >95% NPV across simulated prevalence levels, raising concerns 

about whether SLNB omission can be safely guided by a CP-GEP-negative result alone [24]. A recent CP-

GEP validation cohort of 879 low-risk out of 930 stage I/II patients showed significant RFS, DMFS and 

MSS stratification, but the population-based performance gap between platforms precludes their 

interchangeable use [4]. Clinicians should therefore adopt a platform-specific threshold — i31-SLNB Class 1A 

results appear to clear the <5% SLN-positivity benchmark, while CP-GEP low-risk predictions should not, in 

isolation, drive omission of SLNB.The leading molecular biomarker platforms currently under investigation as 

adjuncts or potential alternatives to SLNB are summarised in Table 5. 

 

Table 5. Molecular Biomarker Platforms versus Sentinel Biopsy in 2025 
Platform Evidence base Critical limitation 

DecisionDx 31-

GEP[25,26] 

8,244-sample analytic validation; 523- and 782-

patient validation 

No randomised survival endpoint; not guideline-

endorsed 

Merlin CP-GEP[27] Kött 2024 prospective cohort; MERLIN_001 in 

progress 

Awaiting randomised validation 

ctDNA[28] 100% relapse in untreated ctDNA-positive; lead-

time detection 

Modest early-stage sensitivity; poor intracranial 

sensitivity 

 

DecisionDx-Melanoma 31-GEP [25] dichotomises primary tumours into Class 1 (low risk) or Class 2 

(high risk), with intervening analytical validity and independent clinical validation in a 523-patient cohort [26] 

confirming risk stratification independent of Breslow thickness, ulceration, and mitotic rate. The Merlin 

clinicopathologic GEP platform[27] integrates an 8-gene signature with age and Breslow depth to predict sentinel-

node positivity and is specifically designed to identify patients at sufficiently low risk who might safely avoid 

SLNB; prospective validation is ongoing. By contrast, the 31-GEP platform[25,26] primarily provides prognostic 

risk stratification for recurrence and melanoma-specific survival, with less direct evidence that it can guide SLNB 

omission. Accordingly, these platforms should not be treated as interchangeable: CP-GEP is the more directly 

relevant candidate for SLNB de-escalation, whereas 31-GEP remains principally a prognostic adjunct, and neither 

should currently replace SLNB outside prospective validation. Neither NCCN nor AJCC has formally endorsed 

either platform for primary treatment decisions [29], [18]. 
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Circulating tumour DNA is detectable in approximately half to two-thirds of patients with metastatic 

melanoma, with rapid decline upon initiation of MAPK-targeted therapy [30] and lead-time detection of emergent 

resistance mutations before clinical progression. However, these findings should not be extrapolated uncritically 

to surveillance: ctDNA sensitivity for recurrence is strongly dependent on anatomical site and may be particularly 

low for intracranial metastases, creating a significant risk of false-negative results in high-stakes sites [31]. 

Accordingly, a negative ctDNA result should not be interpreted as evidence of the absence of disease or as a 

substitute for imaging and clinical assessment. Postoperative ctDNA identifies patients at the highest relapse risk: 

100% of untreated patients with detectable postoperative ctDNA relapsed in published series [32]. Longitudinal 

monitoring identifies molecular relapse before imaging during adjuvant therapy [33], [34]. 

Both biomarker classes are credible adjuncts in 2025. For biomarkers proposed to support SLNB 

omission, the false-omission rate—the proportion of patients classified as low risk who would nevertheless have 

sentinel-node metastases—should be the primary safety metric, supplemented by sensitivity and negative 

predictive value. Neither platform has generated the randomised survival-endpoint data required for regulatory-

grade substitution, and the evidence base does not yet establish an acceptable FOR for routine SLNB avoidance. 

Gene-expression profiling augments clinicopathological staging but does not replace SLNB; ctDNA complements 

surveillance but lacks the analytic maturity and intracranial sensitivity to substitute primary staging. 

Clinical implication. Tissue-based gene-expression profiling and circulating tumour DNA are credible adjuncts 

to clinicopathological staging and SLNB; neither has a randomised survival endpoint sufficient for substitution. 

 

VII. Where SLNB Remains Indispensable — And Cost-Effectiveness 
Three clinical positions remain where SLNB is irreplaceable. In intermediate-thickness melanoma (1.0–

4.0 mm), the survival discrimination between sentinel-positive and sentinel-negative disease exceeds 20% at 5 

years, providing a clinically actionable staging signal that current molecular biomarkers do not yet reliably 

replace; however, CP-GEP and 31-GEP have distinct intended uses and performance profiles, and ongoing 

debate—particularly regarding false-omission rates—continues to determine whether CP-GEP can safely support 

SLNB de-escalation, and the 2017 ASCO-SSO guideline recommends routine SLNB [29]. In selected stage 

IIB/IIC patients, sentinel status remains informative for integrated staging and trial access; however, omission 

also raises a regional-control concern: systemic therapy has not definitively demonstrated that it can prevent nodal 

recurrence in lieu of identifying occult nodal disease, and patients who subsequently develop regional relapse may 

require therapeutic lymph node dissection, with associated morbidity [35,36]. Thus, the potential to avoid SLNB 

must be balanced against the possibility of delayed nodal intervention and its consequences.KEYNOTE-716 [2] 

restricted enrolment to sentinel-negative patients, leaving a residual indication. In patients requiring stage III 

designation for adjuvant trial eligibility, undocumented sentinel positivity limits therapeutic options. 

Economic data support this synthesis. The Wilson Markov analysis [37] demonstrated that sentinel 

mapping followed by adjuvant therapy is cost-effective across reasonable willingness-to-pay thresholds, with an 

incremental cost-effectiveness ratio well below the $50,000 per QALY threshold for stage II disease. Furthermore, 

the MSLT-II-derived analysis demonstrates that observation after a positive sentinel lymph node biopsy is the 

dominant strategy, yielding greater cumulative QALYs than immediate completion lymphadenectomy (5.379 

versus 4.840 over 10 years) with a cost saving of approximately $7,745 per patient[38]. The economic argument 

aligns with the clinical: SLNB is cost-effective when its result feeds an adjuvant decision and cost-inefficient 

when the result is informational only. 

Clinical implication. SLNB should be performed in intermediate-thickness disease, in stage IIB/IIC 

patients whose adjuvant decision is contingent on sentinel status, and in patients requiring stage III designation 

for trial access. Economic data align with this clinical synthesis. 

 

VIII. Critical Appraisal — Limits of the Argument 
The thesis defended here rests on the validity of the adjuvant-trial evidence, and five vulnerabilities warrant 

acknowledgement. 

First, the adjuvant anti-PD-1 trials have not crossed pre-specified overall survival thresholds. KEYNOTE-054 

[10] has not demonstrated a curative effect, and CheckMate 238 [12] was not adequately powered for overall 

survival. Second, the neoadjuvant programme is recent, and long-term OS data for PRADO [20], SWOG S1801 

[17], and NADINA [5]continue to mature. Whether pathologic complete response is a sufficient cure surrogate 

remains a hypothesis. Third, biomarker platforms — DecisionDx 31-GEP [26], Merlin CP-GEP [27] — lack 

randomised survival endpoint validation.Fourth, AI-augmented imaging and pathology applications in melanoma 

have documented promising performance but remain preliminary. The Valenti 2025 review of imaging 

technologies and AI for melanoma surveillance [39] and the Mansini 2025 SLNB overview [40] document the 

clinical maturation under way while flagging unresolved regulatory and validation gaps. Fifth, ctDNA sensitivity 

in early-stage disease is modest: recent 2025 data reported an overall sensitivity of 53.6% for recurrence or relapse, 

falling to 33.3% for brain metastases [31,32,41]. Intracranial sensitivity therefore remains poor, limiting ctDNA 
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as a standalone surveillance tool. The argument advanced survives these vulnerabilities by acknowledging them 

rather than ignoring them. 

 

IX. Current Controversies — Balanced Synthesis 
Stage IIB/IIC: routine SLNB? Pro-routine: integrated staging at stage III-comparable recurrence risk. Anti-

routine: KEYNOTE-716 [2] and CheckMate 76K [3] licensure of adjuvant anti-PD-1 based on primary-tumor 

features. Synthesis:SLNB is permissive rather than mandatory in stage IIB/IIC disease, but omission may 

compromise regional control: systemic therapy has not definitively been shown to prevent nodal recurrence in 

lieu of identifying occult nodal disease, and patients who later develop regional relapse may require more morbid 

therapeutic lymph node dissection [35,36] 

Elderly patients. Pro-omission: lower sentinel positivity rates, higher morbidity, and smaller adjuvant-eligible 

pool. Synthesis: SLNB is best omitted in elderly patients with comorbidities precluding adjuvant therapy and 

retained in those who would accept it. 

Can biomarkers replace SLNB? Pro-replacement: DecisionDx Class 2B identifies high-risk patients[42], and 

Merlin CP-GEP is in prospective validation[42]. Anti-replacement: neither platform has randomised survival 

endpoint data.Synthesis: biomarkers augment, but do not substitute [18,29]. 

Can ctDNA replace nodal staging? Pro-substitution: high risk of relapse in ctDNA-positive patients[31] and 

lead-time detection of molecular relapse. Anti-substitution: ctDNA has modest sensitivity in low-volume disease 

and poor sensitivity for certain anatomical sites, including brain metastases (33.3%) and skin, mucosal, or muscle 

recurrences (37.5%) [31,41]. Consequently, a negative ctDNA result does not reliably exclude relapse in these 

sites and should not replace clinical assessment or site-appropriate imaging.Synthesis: ctDNA complements 

surveillance; it does not substitute primary staging. 

Can AI replace pathologists? Not in 2025. AI applications in melanoma are approaching clinical maturity but 

lack pathologist-equivalent regulatory-grade validation [39,40]. Synthesis: AI is best deployed as a decision-

support adjunct with explicit quality control. 

Is SLNB becoming prognostic rather than therapeutic? Yes, and this is the central claim of this review: the 

procedure is performed because its prognostic information drives downstream decisions in systemic therapy, not 

because the surgery itself improves survival. 

 

X. Practical Clinical Decision Algorithm 
The following algorithm distils the preceding synthesis into a clinically actionable workflow. The 

evidence presented throughout this review can be synthesised into a practical clinical decision pathway (Figure 

4). This algorithm integrates tumour stage, contemporary guideline recommendations, and modern systemic 

treatment pathways to support evidence-based use of SLNB. 

 

Perform SLNB when: 

● Intermediate-thickness melanoma in a patient eligible for adjuvant therapy. 

● Sentinel-equivocal status after prior wide local excision; hybrid radioactive-fluorescent mapping and 

SPECT/CT are preferred [43]. 

● Patient requires stage III designation for trial access. 

Consider omitting SLNB when: 

● Low-risk clinicopathologic features and a favorable gene-expression profile are present, such as a CP-

GEP/Merlin low-risk classification, provided the result is incorporated into shared decision-making rather than 

used as an automatic substitute for SLNB [42]. 

● The estimated risk of sentinel-node positivity is below the accepted omission threshold, typically less 

than 5%, and the patient understands the residual risk of occult nodal disease. 

● The false omission rate, defined as $1-\mathrm{NPV}$, is acceptably low for the relevant population; 

FOR should be reported alongside sensitivity, specificity, negative predictive value, and the proportion of patients 

classified as low risk, rather than used as the sole measure of clinical utility [24]. 

●  

Consider SLNB when: 

● T1b or T4 disease, individualised to patient preference. 

● Stage IIB/IIC in whom integrated staging will inform surveillance or trial access. 

Omit SLNB when: 

● T1a melanoma (<0.8 mm, non-ulcerated). 

● Elderly or comorbid patients in whom adjuvant therapy is infeasible. 
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● Macroscopic stage III melanoma suitable for neoadjuvant dual checkpoint blockade at an experienced 

centre. 

● Stage IIB/IIC patients who would accept adjuvant anti-PD-1 regardless of sentinel status. 

 

Figure 4 — Practical Clinical Decision Algorithm for SLNB in 2025 

 
 

Key elements: T1a omit; T1b discuss if therapy-eligible; T2/T3 recommend; T4 individualised; stage IIB/IIC 

selective or omitted based on adjuvant access; macroscopic stage III refer to experienced centre for neoadjuvant; 

sentinel-equivocal after prior wide local excision recommend with hybrid mapping. 

Clinical implication: SLNB is performed where its result will be acted upon, considered where it may be, and 

omitted where it will not. 

 

XI. Evidence Gaps and Research Priorities 
Eight areas of uncertainty constrain the thesis advanced here. 

First, the overall survival benefit of adjuvant anti-PD-1 in stage III disease remains unresolved. 

KEYNOTE-054 [10] has not crossed pre-specified OS thresholds, and CheckMate 238 [12] was underpowered 

for OS. Extended 10-year follow-up of KEYNOTE-054, CheckMate 238, and COMBI-AD [14] will determine 

whether relapse-free benefit translates into documented cure. 

Second, the optimal standardisation of surgical management after neoadjuvant therapy remains 

unresolved. Although response-directed strategies may reduce the extent of lymph-node surgery in selected 

patients, the appropriate indications, timing, and extent of sentinel-node biopsy, therapeutic lymph-node 

dissection, and completion surgery remain uncertain across response categories. The role of the MSLT-III trial 

will be particularly important in defining whether surgical management can be safely standardised after 

neoadjuvant treatment. 

Third, pathologic complete response as a cure surrogate in neoadjuvant-treated macroscopic disease is 

supported by International Neoadjuvant Melanoma Consortium pooled analyses but not yet validated at 5- and 

10-year OS endpoints. Long-term OS follow-up of PRADO [20], SWOG S1801 [17], and NADINA [5] will 

determine whether pathologic complete response is sufficient. 

Fourth, biomarker-driven SLNB omission is largely hypothetical. The MERLIN_001 randomised trial of 

CP-GEP-defined low-risk patients [27] is a prominent biomarker-driven study in the pipeline. 

Fifth, ctDNA-guided adjuvant decision-making lacks randomised evidence despite compelling 

observational data on postoperative relapse prediction [32] and lead-time detection [33,34]. Randomised ctDNA-

guided intensification or de-escalation trials are warranted. 

https://jenni.ai/citation?d=z%3AvVfNbhxFEF4jQFw4ABcjFKURFySy%2F17%2F5II2a2KvsxubXeMIiUtvd81M7fZ0T7p7bG9OBl6AI8eEG4%2Fgs%2B88A%2BIFkJAiDkiI6t1ZxwqaKAfEwdZ4pqr6q6%2B%2B6ip%2Fe1l5IzIWY9RvyjNjZ5eVDxI%2Bcd5y4edr%2FYd4alSe8glDxzjLrDkFzbic5qdce%2BYtcJ8CPVEQZsGB8CBZCoprk3LGPUswTphFN2MmIguRWwtawB12hj5hLneeowZ5hymj46oHmzJMF%2Bcs4qJmo%2FtjxrVku0N6ECbNuKUzFu6YocJ0gS9YLM46HDPLPbga60uKgBEK7tHocD6XEsMzV2yCBNDOwLqQmgaQFNQbNgFPIChTkChuZmhyT4dDjY0BKBFFZ8gAJ3zkds4mc9bNY8qHIAcwg3xGWWY11m512jXFhQDnQO6SX9xqtDarjXYqDPlS%2BravI3NZeSvmuU%2BMdReUVUYVuE8%2FxspmbbMD6FwO74FHr%2BB8vadQU2KK9TixadmIuOdWJNGiXrB%2BK7uOPTBEgLGXlTXMeAwjrmOgshMx1vkjevPhu%2BuJ4qvnj1XwtDjJycn9eJtMpeZpcIkinqKaRwMijiLHSGKAA%2FrmpDUKKv82jU9AiATN0nY2RJGAArYLqswjGRJ5XF09LcIPuUVTZgx7JuausNynyLrMMuraQNTSVHQ1Lw25y5Uq7HDsr37OEk76LLPumTOYL63TXsKtAscG4aTS%2FMZEgSbdLZ3iQAkvp0PuWTNZmuoD4Pq3ix8OuHicl1P%2BuJdg4CyYjpEowYKfE67L086GV88shX1CXiMjr0ntn149Kyf1Xk5iLDJBqpTIHTuslYphDzk1TCGGtEtwWCgvZ7tY5oNDlFKBN4XcYnKYsVHpGdEg909mRUXkgaGOK7FMezYP2Q7Boi4wTQc5XQYSmColatql%2B2sCNl7lLY%2FA29Jqdz11iluhT07oTqHrtjS63EdS35LPLvEOZ2yvPNf7QFpa0T8ApxBYt9Q8GVLsM27l6ykvesh9kH6RJM9LLacPktwlnO78Qmr4EGcJKtYvx%2FJlDkjfCt7hiJtyynGEni4RHa9E2TMW5qUUDsykCEtiyS2%2Bohe7bgbqujpBwTHp0ZeX5zhcnss7ZJ%2BXX0u7RkWrthsbXV5vQiAQrC8AJ4EH84oawiMg7RViPYAoIiLYuDCPEu6OZPRcoHQ0TIQ0eH6r2ag1m53terOxtV1tbLRbNSFstdWqtpsbHYluoi%2Fot9Pf4bUFNjudrWq7tdlJTAY0LOF89mijvdnpNDZam1syS1Em7a1GZ7uzE0Ic8ufTxXRaDLcpDbc2xak2N2iq6DinqTKhds%2FyiUJHel3OurVFZuefdlPqP8E16zpnBC5HddgmXhpsM9ouTG4FfGXVuUq8z9zdep1zYaf0mkC6mrFxXdBcpGjkSfZ1bj0KBdVMRnVig0h4mYxeb7Qio95ut9o7m636DYJq5Bm7fOLnWajCrAh4TH%2BuEVAw0QPU8uZr8DQ%2F5mSrBNKGcG%2FeM7n26z%2FRIhFR5cJkeER7llu%2Bvl3M84vuaqV6sXGd0m5C92n%2FxY4TlqHVjjX2xCvr9%2Fv1%2FgkbFgvXXdapfk10sS%2BisPaI%2BWITubdadYJ3rrxjkTUp6yUgZkOqGGu1tyNvMhTu%2B8vK25Ekc9SUwgQl31jUyewDV7RwjUmtlIIDkreSS5NJa2thkwzDykR7Ab2LjpsNInpZ40%2BKUvbTNNfGkwR49hIyB05QU%2F%2F1%2Be9%2Ff%2FO0UqkkxPmNI2Rrq91YHnKoBbVITAz%2FV0CbGzvNJdCPet1R9ZgJUIqtYIalNujvGuCfv%2Fz6PwNstHdaS4Cf9XJPV7IhWaxKTruUJ0WErgmM0vZEugg76TXgP95%2FPcAyiPwdWtDVeXXVX9Q0i7Z65S0yC%2F84nFARCcTaPw%3D%3D
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Sixth, the anatomical limitations of ctDNA sensitivity constrain its use in surveillance. Detection is 

substantially less reliable for low-shedding or anatomically compartmentalised recurrences, including brain, skin, 

mucosal, and muscle disease [31,41]. Consequently, a negative ctDNA result cannot exclude relapse and should 

not replace clinical assessment or site-appropriate imaging. Future studies should report sensitivity by recurrence 

site and establish surveillance pathways that integrate ctDNA with examination and imaging rather than treating 

it as a standalone test. 

Seventh, AI-augmented imaging, surveillance, and pathology in melanoma have promising observational 

performance but lack regulatory-grade randomised validation [39], with documented concerns regarding 

algorithmic bias across skin tones. 

Eighth, international guideline divergence persists in stage IIB/IIC disease and thin melanomas [18,19,29]. 

International consensus-building anchored on prospective biomarker-driven trials will likely be required. 

First, the overall survival benefit of adjuvant anti-PD-1 in stage III disease remains unresolved. 

KEYNOTE-054 [10] has not crossed pre-specified OS thresholds, and CheckMate 238 [12] was underpowered 

for OS. The final 2024 results of COMBI-AD [14] demonstrate sustained relapse-free survival benefit, but the 

overall survival benefit did not reach statistical significance; therefore, whether relapse-free benefit translates into 

a definitive cure remains uncertain. 

Second, pathologic complete response as a cure surrogate in neoadjuvant-treated macroscopic disease is 

supported by International Neoadjuvant Melanoma Consortium pooled analyses but not yet validated at 5- and 

10-year OS endpoints.Long-term OS follow-up of PRADO [20], SWOG S1801 [17], and NADINA [5] will 

determine whether pathologic complete response is sufficient. 

Third, biomarker-driven SLNB omission is largely hypothetical. The MERLIN_001 randomised trial of 

CP-GEP-defined low-risk patients [27] is a prominent biomarker-driven study in the pipeline. 

Fourth, ctDNA-guided adjuvant decision-making lacks randomised evidence. Although observational 

studies suggest potential utility for postoperative relapse prediction and lead-time detection [32–34], current 

surveillance sensitivity remains limited: one 2025 study reported an overall sensitivity of 53.6%, with lower 

sensitivity for brain metastases (33.3%) and skin, mucosal, or muscle recurrences (37.5%) [31]. Accordingly, a 

negative ctDNA result cannot exclude relapse and should not replace clinical assessment or site-appropriate 

imaging. Randomised ctDNA-guided intensification or de-escalation trials are warranted. 

Fifth, AI-augmented imaging, surveillance, and pathology in melanoma have promising observational 

performance but lack regulatory-grade randomised validation [39], with documented concerns regarding 

algorithmic bias across skin tones. 

Sixth, international guideline divergence persists in stage IIB/IIC disease and thin melanomas [18,19,29]. 

International consensus-building anchored on prospective biomarker-driven trials will likely be required. 

 

XII. Future Directions 
Three trends may reshape practice by 2035. Current evidence suggests, but has not established, that 

biomarker-driven de-escalation will determine whether biomarker-defined stage II patients can be managed 

without SLNB or with selective SLNB alone; this depends on the maturation of NivoMela and MERLIN_001 

[4,27]. Current evidence further suggests that neoadjuvant dominance in macroscopic disease will mature as the 

MSLT-III trial clarifies Index Lymph Node-guided surgical de-escalation and as PRADO [20], SWOG S1801 

[17], and NADINA [5] report extended OS follow-up; if pathologic complete response proves a sufficient cure 

surrogate, response-directed surgery will likely become the standard at experienced centres., SWOG S1801 [17], 

and NADINA [5] report extended OS follow-up; if pathologic complete response proves a sufficient cure 

surrogate, response-directed surgery will likely become the standard at experienced centres. Finally, AI-

augmented imaging and surveillance will likely enter routine workflows, but whether these platforms achieve 

substitute rather than adjunct status depends on regulatory-grade validation [39]. 

A likely future trajectory is that SLNB will remain standard for intermediate-thickness melanoma, 

become selective for stage II disease only when supported by a validated biomarker platform and clinically 

acceptable metrics such as the false-omission rate, and be substantially displaced by upfront neoadjuvant 

immunotherapy in macroscopic stage III disease. Because genomic platforms do not perform equivalently in 

identifying patients who may safely forgo SLNB[21,24], platform selection and prospective validation will be 

critical. The extent of surgical de-escalation after neoadjuvant therapy also remains uncertain; the forthcoming 

MSLT-III trial, launching in 2025, should help clarify the surgical follow-up required for patients who achieve a 

pathologic complete response [44]. ctDNA and AI-assisted surveillance will probably complement radiologic 

surveillance without displacing it: current ctDNA sensitivity is modest overall (53.6%) and particularly limited 

for brain (33.3%) and skin, mucosal, or muscle recurrences (37.5%), creating a clinically important risk of false-

negative results and delayed intervention [31].Further validation is required before any of these directions can be 

regarded as definitive. The anticipated evolution of melanoma staging over the next decade is summarised in 

Figure 5. The roadmap illustrates how SLNB is expected to become increasingly integrated with molecular 
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biomarkers, circulating tumour DNA, artificial intelligence, and personalised treatment strategies as these 

technologies mature. 

 

 
Figure 5 — Projected 2025–2035 Melanoma Staging Pathway. Clinical implication: The next decade will retain 

SLNB as a prognostic gateway for intermediate-thickness disease, render it selective for stage II disease guided 

by biomarkers, and substantially displace it by neoadjuvant immunotherapy in macroscopic stage III disease. 

 

XIII. Conclusion 
What has changed. MSLT-II [6] and DeCOG-SLT [7] retired completion dissection. KEYNOTE-054 [9,10], 

CheckMate 238 [11,12], and COMBI-AD [13,14] elevated the prognostic value of sentinel-positive disease by 

transferring the next decision to systemic therapy. KEYNOTE-716 [2] and CheckMate 76K [3] decoupled sentinel 

status from adjuvant access in stage II disease. PRADO [20], SWOG S1801 [17], and NADINA [5] displaced 

sentinel biopsy in macroscopic stage III at experienced centres. DecisionDx-Melanoma 31-GEP, Merlin CP-GEP, 

and ctDNA remain credible adjuncts rather than substitutes for SLNB. However, these platforms should not be 

treated as interchangeable: recent comparative analyses report that CP-GEP may identify patients eligible to forgo 

SLNB more effectively than 31-GEP, although prospective validation is still required before either platform can 

guide routine SLNB omission [24,27,33,41]. 

What remains true. SLNB remains the dominant prognostic variable in intermediate and thick melanoma[45]; 

its morbidity is modest, with a 6.9% rate of early wound complications [8]; the 24% lymphedema rate of 

completion dissection has been retired as the cost of regional control without survival benefit [6]. 

What remains uncertain. Whether pathologic complete response in neoadjuvant-treated disease is a sufficient 

cure surrogate; whether biomarker-driven de-escalation can replace SLNB in stage II; whether AI-augmented 

pathology can substitute for histopathological reporting [39,40]; whether ctDNA can achieve primary staging 

status. 

What clinicians should do today. Perform SLNB in intermediate and thick melanoma when the result will inform 

an adjuvant therapy decision. Offer SLNB selectively in stage IIB/IIC disease for integrated prognostic staging, 

while acknowledging the counterargument that omission—even when adjuvant systemic therapy remains 

available—may increase the risk of subsequent regional nodal recurrence and necessitate a more morbid 

therapeutic lymph node dissection than timely SLNB. The decision should therefore incorporate the patient’s risk 

of nodal disease, fitness for subsequent surgery, preferences, and access to structured nodal surveillance.Omit 

SLNB in elderly patients with comorbidities precluding adjuvant therapy and in macroscopic stage III patients 

suitable for neoadjuvant dual checkpoint blockade at an experienced centre. 

What may change within ten years. 

The forthcoming MSLT-III trial, launching in 2025, is poised to provide definitive evidence on nodal de-

escalation after neoadjuvant therapy and may help establish whether Index Lymph Node-guided surgery 

can replace current institution-specific approaches for selected patients who achieve a favourable 
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pathological response [44].Current evidence suggests that SLNB will probably remain standard for intermediate-

thickness melanoma, become optional in selected stage II patients with favourable gene-expression profiles, and 

be substantially displaced by upfront neoadjuvant immunotherapy in macroscopic stage III diseasectDNA and AI-

assisted surveillance are likely to complement radiologic surveillance without displacing it. However, recent 

evidence indicates that ctDNA has substantial anatomical sensitivity limitations, particularly for brain and skin, 

mucosal, or muscle recurrences, which limit its use as a robust standalone surveillance tool [31]. 

The procedure has been functionally transformed. It is now worth more than it was in the completion-dissection 

era and used more selectively than it has ever been[46]. The thesis defended here, that SLNB should be performed 

where it matters and omitted where it does not, is supported by the best currently available evidence and is 

consistent with contemporary consensus recommendations, including the 2024 EADO/EDF/EORTC 

interdisciplinary guideline [47] and current guideline recommendations [29]. In stage II disease, however, 

omission remains debated: although systemic therapy may reduce recurrence risk, it has not definitively replaced 

the staging and regional-control functions of SLNB.Omission may therefore allow a regional nodal recurrence to 

present later and require more morbid therapeutic surgery, making the decision dependent on nodal-risk estimates, 

patient fitness, preferences, and access to structured surveillance [6,36]. Biomarker-guided substitution should not 

be treated as a single unresolved proposition: recent prospective evidence indicates that CP-GEP can identify 

appropriately selected patients with less than a 10% risk of sentinel-node metastasis and may support shared 

decision-making [48]. Nevertheless, broader implementation, outcome-based substitution, and the performance 

of other assays require further validation, alongside longer follow-up of adjuvant and neoadjuvant trials, before 

this approach can be regarded as definitive. 

 

Key clinical implications 

1. Completion lymph node dissection should not be performed routinely after a positive sentinel node; 

MSLT-II [6]and DeCOG-SLT [7] demonstrated absence of survival benefit and a four-fold lymphedema penalty. 

2. SLNB remains the prognostic gateway to adjuvant systemic therapy in intermediate and thick melanoma; 

sentinel-node positivity identifies patients at substantially higher risk of relapse [45]. However, the cited adjuvant 

trials demonstrate relative reductions in relapse risk of approximately 20–40%—for example, hazard ratios of 

0.61 with pembrolizumab and 0.80 with dabrafenib plus trametinib—rather than a roughly 50% reduction 

[10],[14]. 

In macroscopic stage III disease, neoadjuvant dual checkpoint 

3. blockade is increasingly preferred at experienced centres; PRADO [20], SWOG S1801 [17], and 

NADINA [5]support theresponse-directed surgery paradigm, with the forthcoming MSLT-III trial, expected to 

launch in 2025, serving as a critical test of index lymph node-guided surgical de-escalation after neoadjuvant 

therapy [44]. 

4. In stage IIB/IIC disease, SLNB has moved from mandatory to selective; KEYNOTE-716 [2] and 

CheckMate 76K [3] licensure of adjuvant anti-PD-1 on primary-tumour features hasdecoupled sentinel status from 

adjuvant access, although omission may increase the risk of subsequent regional nodal recurrence—a concern 

distinct from systemic recurrence risk and one that may necessitate more morbid therapeutic lymph node 

dissection. 

5. Tissue-based gene-expression profiling platforms should not be treated as interchangeable: available 

assays, including Merlin/CP-GEP and 31-GEP, have different performance characteristics. Clinical utility should 

therefore be assessed using the false-omission rate, rather than generic accuracy alone. Circulating tumour DNA 

(ctDNA) may complement surveillance, but its current sensitivity is insufficient to support an unqualified claim 

that it is a robust adjunct: overall sensitivity was 53.6%, falling to 33.3% for brain metastases and 37.5% for skin, 

mucosal, or muscle recurrence [31]. Neither GEP nor ctDNA is yet an accepted substitute for histopathological 

or radiological assessment, and both require further outcome-based validation. 

6. The operational rule for SLNB in 2025 is to perform the procedure where its result will be acted upon, 

consider it where it may be, and omit it where it will not. 

7. Long-term OS benefits of adjuvant and neoadjuvant therapy remain directionally favourable but below 

pre-specified thresholds at current follow-up; patients should be counselled that these therapies produce relapse 

delay rather than yet-established cure on mortality endpoints. 

8. AI-augmented imaging, surveillance, and pathology applications will probably complement but not 

substitute for radiology and pathology over the next decade; further validation across diverse populations is 

required [39,40]. 
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