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node biopsy in patients with cutaneous
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Abstract

Complete lymph node dissection (CLND) following a positive sentinel lymph node biopsy (SLNB) has been the
standard treatment for years. However, there is increasing evidence that CLND could be omitted. Approximately 80%
of patients with a positive sentinel node biopsy do not have additional nodal involvement; in these contexts, the SLNB
could be diagnostic and therapeutic. However, in this group of patients, the therapeutic effect of CLND is unclear.
A systematic search was performed in EMBASE and MEDLINE (PubMed), for studies published between January 1, 2014
and December 31, 2019. Studies were included when they compared immediate CLND and observation after a
positive sentinel node. The outcomes of interest were: Overall Survival (OS), melanoma-specific survival (MSS), and
disease-free survival (DFS).
Eleven studies met the inclusion criteria. Two randomized clinical trials reported no differences in OS or MSS when
complete lymph dissection was compared with observation alone. An increase in regional relapse was observed in the
CLND group, and in one randomized controlled trial (RCT) the rate of disease-free survival was superior in those patients.
Most populations in both RCTs had low sentinel lymph node biopsy (SLNB) metastatic deposits, and head and neck
melanomas were not included or underrepresented. When CNLD was omitted, an active surveillance protocol was
carried out.
The evidence supports that CLND in SLNB positive patients does not confer a survival benefit. Sentinel tumor burden,
localization of primary tumor, and feasibility of active surveillance should be taken into account in treatment decisions.
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Introduction
The incidence of cutaneous melanoma has been increas-
ing over the recent decades and, currently, more than
130,000 cases occur globally each year (WHO, 2019).
Surgery represents the mainstay of melanoma treatment;
for regional disease, sentinel lymph node biopsy (SLNB)
is recommended for patients with Breslow depth > 1mm
and also for patients with thinner melanomas and nega-
tive pathological features (Wong et al., 2018). Complete
lymph node dissection (CLND), following a positive

SLNB, has been the standard treatment for years. How-
ever, there is increasing evidence that CLND could be
omitted.
The Multicenter Selective Lymphadenectomy Trial I

(MSLT-I) demonstrated that sentinel node status is the
most important prognostic factor for survival in patients
with localized disease, and positive SLNB followed with
CLND might improve the disease-free survival (Morton
et al., 2014). Nevertheless, approximately 80% of patients
with a positive sentinel node biopsy do not have add-
itional nodal involvement, in these contexts the SLNB
could be diagnostic and therapeutic. However, in this
group of patients, the therapeutic effect of CLND is un-
clear (Morton et al., 2014).
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Surgical morbidity associated with CLND is variably
reported in the literature, with overall complications
ranging from 25 to 67% (Wrightson et al., 2003; Theo-
dore et al., 2017; Slagelse et al., 2018; Moody et al.,
2017). Major complications occurred in 23–50% of pa-
tients after CLND, compared with 5–6% after SLNB,
and the quality of life was also worse in patients who
underwent CLND (Wrightson et al., 2003; Moody et al.,
2017; Egger et al., 2019; Gjorup et al., 1990).
Several retrospective trials have been carried out to

elucidate which patients may benefit from CLND
through an effort to avoid its associated morbidity. Re-
cently, the final results of two large randomized con-
trolled trials (RCTs) analyzing if CLND improves
survival in positive SLNB have been published. These
new studies could help to improve therapeutic decisions
in the melanoma positive SLNB population (Faries et al.,
2017; Leiter et al., 2019).

Objectives
To compare the benefits and harms of CLND in patients
with cutaneous melanoma and positive SLNB.

Methods
Sources / search strategy
The literature search was done according to the
Cochrane Guidelines for systematic reviews. A system-
atic search was performed through EMBASE and MED-
LINE (PubMed), between January 1, 2014 and December
31, 2019. The search strategy combined keywords and
MESH terms for “Lymph Node Excision”, “Melanoma”,
and “Sentinel Lymph Node” (appendix 1). Additionally, a
manual cross-reference search of eligible studies was
done to find other relevant studies. Only English lan-
guage studies were included. Each article title and ab-
stract was reviewed by two authors and relevant
publications were selected; differences were resolved by
consensus. A summary of the search strategy is provided
in Fig. 1.

Types of studies and interventions
We included all prospective and retrospective studies
that compared immediate CLND and observation after a
positive sentinel node.

Types of participants
Patients of any age and sex, with a diagnosis of cutane-
ous melanoma undergoing CLND after a positive SLNB.

Types of outcome measures
The outcomes of interest were:
Primary outcomes: Overall Survival (OS), melanoma-

specific survival (MSS), and disease-free survival (DFS).

Secondary outcomes: the reported complication rates
for SLNB and CLND. Principal exclusion criteria were
lack of relevant outcome data.

Data extraction, synthesis, and analysis
A single data extraction was done, and it was verified by
a second reviewer. The data presented in the selected
studies were extracted and included in evidence tables.
The abstracted data included: year of publication, study
type, sample characteristics (age, gender, and location),
Breslow depth, presence of ulceration, number of posi-
tive sentinel nodes, sentinel lymph node biopsy (SLNB)
burden, median follow-up, OS, MSS, and DFS. Quality
of evidence was assessed using GRADE methods. Table 1
summarizes the characteristics of the search of the stud-
ies included in this review.

Results
We screened 867 non-duplicate articles for eligibility and
identified 22 potentially relevant studies for further review.
Full-text screening excluded another 11 studies that did
not fulfill the inclusion criteria. Finally, 11 studies were in-
cluded. The total number of patients was 8664, of those
6004 (69%) underwent CLND, and 2660 (31%) were ob-
served. We identified two RCTs in which, following surgi-
cal excision of the primary cutaneous melanoma, CLND
was compared with observation (Faries et al., 2017; Leiter
et al., 2019), the remaining studies were observational and
retrospective (Bamboat et al., 2014; Satzger et al., 2014;
van der Ploeg et al., 2014; Melstrom et al., 2014; Gyorki
et al., 2014; Fritsch et al., 2016; Mosquera et al., 2017; Lee
et al., 2016; Klemen et al., 2019).
The Dermatological Cooperative Group – Selective

Lymphadenectomy Trial (DeCOG-SLT), was a random-
ized clinical trial from 41 German Skin Cancer Centers;
data was recollected from 2006 to 2014, and the final ana-
lysis (5 years follow up) was published in 2019. Positive
SLNB patients were randomly assigned to undergo CLND
or observation. Both groups were similar regard to age,
gender, Breslow depth, ulceration, localization of the pri-
mary tumor, size of SLNB metastasis, and adjuvant ther-
apy. Distant metastasis-free survival (DMFS) was analyzed
as the primary endpoint, and DFS, OS, and recurrences in
the regional lymph node basin were secondary endpoints.
DeCOG-SLT was stopped prematurely due to recruiting
problems, and the study finished under powered.
The Multicenter Selective Lymphadenectomy Trial II

(MSLT-II) was a RCT whose data collection was from
2004 to 2014. Positive SLNB patients were randomly
assigned to immediate CLND or nodal observation.
There were no significant differences between groups
about age, gender, primary tumor location, SLNB metas-
tases burden, or adjuvant therapy. The primary outcome
was a 3-year MSS. DFS, OS, nodal recurrence-free
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survival, the extent of nodal involvement, and DMFS
were considered secondary outcomes.
In retrospective studies, the reasons for nodal observa-

tion were reported only twice, and the most commonly
stated reason was “patient decision” (Bamboat et al.,
2014; van der Ploeg et al., 2014). The median age of pa-
tients who underwent to immediate CLND was lower
than in the observation group (Bamboat et al., 2014;
Satzger et al., 2014; Melstrom et al., 2014; Gyorki et al.,
2014; Fritsch et al., 2016; Lee et al., 2016) and ulceration
was more frequent in CLND patients (Bamboat et al.,
2014; Satzger et al., 2014; Melstrom et al., 2014; Gyorki
et al., 2014; Fritsch et al., 2016; Mosquera et al., 2017;
Klemen et al., 2019; Lee et al., 2004). The majority of pa-
tients were male. The presence of ulceration across stud-
ies ranged from 20 to 49%, and DeCOG-SLT assumed
that when not reported (32%) it was negative.
Only one positive SLNB was reported in more than

70% of cases when retrospective studies were analyzed
(Bamboat et al., 2014; Satzger et al., 2014; van der Ploeg
et al., 2014; Mosquera et al., 2017; Lee et al., 2004). In
regard to RCTs, MSLT-II reported one positive sentinel
node in 79% of the cases and DeCOG-SLT in 92%.

Positive SLNB patients are a heterogeneous group, and
sentinel tumor burden is an important feature that
should be recorded. The majority of retrospective studies
did not report the sentinel tumor burden (Satzger et al.,
2014; Melstrom et al., 2014; Gyorki et al., 2014; Fritsch
et al., 2016; Mosquera et al., 2017; Klemen et al., 2019;
Lee et al., 2004). In both RCTs, more than half of the pa-
tients had low volume disease (≤ 1mm) at SLNB. This is
an important fact when generalizing the results of these
trials to other groups.
The sub-site of the primary cutaneous melanoma was

defined in almost all studies. All retrospective data reported
the limbs as the more frequent location. MSLT-II enrolled
patients with cutaneous melanoma at any site (86% trunk
and extremities) while DeCOG-SLT did not include pa-
tients who had head and neck cutaneous melanoma.
Five retrospective studies did not describe surveillance

protocols (Bamboat et al., 2014; Melstrom et al., 2014;
Gyorki et al., 2014; Fritsch et al., 2016; Mosquera et al.,
2017). When stated, observation always combined clinical
examination with imaging (Satzger et al., 2014; van der
Ploeg et al., 2014; Klemen et al., 2019; Lee et al., 2004).
The MSLT-II and DeCOG-SLT patients were monitored

Fig. 1 PRISMA Flow Diagram
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by nodal ultrasound imaging and clinical examination
every 4months (MSLT-II) or every 3months (DeCOG-
SLT) for the first 2 years, every 6months for the next 3
years, and annually after 5 years. Additionally, the German
study implemented serum S100b measurements every 3
months and whole-body CT scan, MRI, or PET-CT, or a
chest x-ray and abdomen sonography every 6months.
Several outcomes were reported across studies. Three

reported 5-year OS and none found statistically significant
differences between patients treated with CNLS or obser-
vation (Leiter et al., 2019; Melstrom et al., 2014; Klemen
et al., 2019). When 3 and 5-year MSS were evaluated,
most studies also found no statistically significant differ-
ence (Faries et al., 2017; Bamboat et al., 2014; Satzger
et al., 2014; Gyorki et al., 2014; Mosquera et al., 2017).
Melanoma specific survival, the MSLT-II primary end-

point, was essentially the same for both groups (86%
each, P = 0.42) at 3 years, and no differences were found
even after adjustment for other prognostic factors. How-
ever, at 3 years, the rate of DFS was slightly higher in the
dissection group (68% vs 63%; P = 0.05) and an increase
in the rate of disease control in the regional nodes was
observed in the CLND group (92% vs 77, P < 0.001).
Despite this, no significant differences in distant DMFS
were detected between groups. As expected, more com-
plications were found among patients who underwent
CLND than observation. Lymphedema was more fre-
quent in CLND than in the observation arm (24% vs 6%,
P < 0.001%); when present, this condition was mostly
mild (64%) or moderate (33%).

In DeCOG-SLT, both the 3 and 5-year DMFS rate were
similar in CLND and observation arms, and statistically
significant differences were not observed between them
(3 years, 77% vs 74.9%, P = 0.87 and 5 years 67.6% vs
64.9%, P = 0.87). No differences were evidenced either for
DFS (67.4% vs. 66.8%, P = 0.75 at 3-years and 60.9% vs
59.9%, P = 0.94 at 5-years) or OS (81.2% vs. 81.7%, P =
0.87 at 3-years and 72.3% vs 71.4%, P = 0.94 at 5-years).
DeCOG-SLT also evaluated adverse effects in the

CLND arm and found that 24% developed adverse
events; of these 13% were grade 3 or 4 toxicity. Lymph-
edema was the most frequent moderate-severe side-
effect reported. Lymph fistula, seromas, infection, and
delayed wound healing were also described.
Tables 2 summarizes the characteristics of the patients

included in the selected studies. Table 3 shows the out-
comes comparing Observation vs CLND in SLN positive
patients among the studies.

Discussion
Traditionally, for patients with a positive SLNB the stand-
ard of care was CLND, although recent evidence has sup-
ported the idea that SLNB alone could provide sufficient
treatment for these patients. To elucidate that, we
reviewed 11 studies (2 RCTs and 9 retrospective studies)
that compared immediate CLND and observation after a
positive sentinel node biopsy.
The majority of studies were retrospective, and patient

selection bias in cohort studies reflected that most patients
received CLND, especially if they were young and without

Table 1 Characteristics of studies included in this review

Author Year Study Method Study Size Obs. CLND Quality of the evidence
(GRADE]

Bamboat (Bamboat et al., 2014) 2014 Retrospective 495 167 (34%) 328 (66%) Low

Satzger (Satzger et al., 2014) 2014 Retrospective 305 58 (19%) 247 (81%) Low

Ploeg (van der Ploeg et al., 2014) 2014 Retrospective 1539 158 (10%) 1381 (90%) Low

Melstrom (Melstrom et al., 2014) 2014 Retrospective 97 21 (22%) 76 (78%) Very low a

Gyorki (Gyorki et al., 2014) 2014 Retrospective 54 18 (33%) 36 (67%) Very low b

Fritsch (Fritsch et al., 2016) 2015 Retrospective 350 140 (40%) 210 (60%) Very low b,c

Mosquera (Mosquera et al., 2017) 2016 Retrospective 2172 716 (33%) 1456 (67%) Low

Lee (Lee et al., 2016) 2016 Retrospective 471 96 (20%) 375 (80%) Low

Faries (Faries et al., 2017) 2017 RCT 1755 931 (53%) 824 (47%) High

Klemen (Klemen et al., 2019) 2019 Retrospective 953 122 (13%) 831 (87%) Low

Leiter (Leiter et al., 2019) 2019 RCT 473 233 (49%) 240 (51%) High

Obs Observation, RCT Randomized Clinical Trial
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate
Very low quality: We are very uncertain about the estimate
aDowngraded for indirectness. Only evaluated patients with sentinel lymph nodes in more than one lymph node basin
bDowngraded for indirectness. Only evaluated patients with head and neck melanoma
cFailure to identify the populations with CLND or SLNB only
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comorbidities. Most studies included patients with primary
melanoma of all sites. Two retrospective studies included
only patients with head and neck melanoma, and these
found no significant differences in 5-year MSS and RFS;
however, both had a relatively short follow up period
(Gyorki et al., 2014; Fritsch et al., 2016). Approximately 20–
28% of primary cutaneous melanomas arise in the head and
neck (Wee et al., 2019; de Rosa et al., 2011), but this group
was excluded from DeCOG-SLT and was under repre-
sented in MSLT-II. Since there is evidence that the location
of head and neck melanoma is an independent adverse
prognostic factor (Lachiewicz et al., 2008; Ettl et al., 2014;
Tseng & Martinez, 2011), the conclusions of these two tri-
als should not be generalized to this specific group.
Some considerations should be taken into account about

the benefits of CLND in melanoma patients. Positive SLNB
represents the majority of patients who present with re-
gional disease at diagnosis. It should be noted that this is a
heterogeneous group, and 5-year survival rates range be-
tween 23 and 87% (Balch et al., 2010). According to the
American Committee on Cancer (AJCC) 8th edition, unless
microsatellites, satellites or in-transit metastases are
present, patients with clinically occult metastases (usually
detected SLNB) are designated as N1a, N2a or N3a based
on the number of tumor affected nodes, so the omission of
CLND can downstage the final classification of the patient.
Verver et al. reported an upstaging in N-category in 19% of
the patients and 5% in AJCC stage based on the informa-
tion offered by CLND.
Additional prognostic information obtained via CLND is

not available in patients who are observed. In patients with
positive non-sentinel nodes, the prognosis is similar to pa-
tients with palpable nodal disease (Balch et al., 2010; Leung
et al., 2013; Rios-Cantu et al., 2017). It is expected that pa-
tients in the observation group have a higher risk of nodal
recurrence. MSLT-II identified non-sentinel-node metasta-
ses in 11.5% of the patients in the dissection group, and
these were a strong, independent prognostic factor for re-
currence (hazard ratio, 1.78; P = 0.005); however, no signifi-
cant difference in distant metastasis–free survival was
detected between groups. DeCOG-SLT observed a slight
improvement in the regional disease control rate in the
CLND when compared with the observation group, though
this was not significantly different.
Stratifying melanoma patients by primary tumor and

SLNB findings could help in subsequent management rec-
ommendations. When a large EORTC multicenter cohort
study evaluated this issue, they found that a stratification
model incorporating ulceration and SLNB tumor burden
showed at least similar performance compared with a
model based on the CLND result (Balch et al., 2010).
There is evidence that tumor burden in SLNB is an im-

portant prognostic factor for survival, and is also predictive
for additional non-sentinel positive nodes (van Akkooi

et al., 2008; Cochran et al., 2004; Gershenwald et al., 2008;
Ranieri et al., 2002; Satzger et al., 1990; Namikawa et al.,
2019). The majority of patients included in MSLT-II and
DeCOG-SLT had SLNB metastasis equal to or less than 1
mm. Although subgroup analysis in both RCTs showed no
differences in MSS or DMFS from CLND in patients with a
larger sentinel tumor burden, the small number of patients
could limit the statistical confidence of these results.
In addition to tumor burden, other genetic and im-

munological hallmarks have been studied to identify pa-
tients at high-risk of nodal relapse, however, to date,
these have not been validated and are not currently used
in clinical practice (Gerami et al., 2015; Berger et al.,
2016; Farberg et al., 2017; Kakavand et al., 2015).
Based on results from MSLT-II and DeCOG-SLT dem-

onstrating that CLND did not improve DSS or OS in pa-
tients with clinically occult nodal disease, the American
Society of Clinical Oncology and Society of Surgical On-
cology (ASCO/SSO) clinical practice guideline was up-
dated, and the 2018 edition recommends that in the case
of a positive SLNB, CLND or careful observation are valid
options for patients with low-risk micro-metastatic disease
(Wong et al., 2018). The European Society for Medical
Oncology (ESMO) and Australian guidelines have also
been updated and no longer recommend performing
CLND dissection routinely when SLNB is positive (Dum-
mer et al., 2015; Should all patients with a positive sentinel
lymph node biopsy have a complete node dissection? -
Clinical Guidelines Wiki, 2020). All three studies
emphasize that the risk of relapse, the possibility of fre-
quent follow-up evaluations, and patient preferences
should be taken into consideration in treatment choice.
Equivalent outcomes between observation and CLND

groups are based on assuming that regular surveillance by
high-quality ultrasound will identify recurrence earlier. In
this context, both RCTs confirm that delayed CLND offers
the same survival benefits as immediate CLND. When clos-
ing nodal observation is not feasible or if there is a concern
for compliance, observation should not be recommended.
In MSLT-II, when compared with observation, CLND

does not affect RFS, but improves regional control at 3
years. DeCOG has also reported that fewer regional
lymph node recurrences occurred in the CLND group,
although it was not statistically significant. However,
more than 60% of patients in the DeCOG-SLT under-
went treatment with adjuvant interferon, which may
delay recurrence; moreover, follow up (median of 72.5
months) could have been too short for metastases in
non-sentinel nodes become evident.
However, besides survival and risk of relapse, other

factors must be taken into account in treatment deci-
sions. Patients who underwent CLND showed a signifi-
cantly higher rate of complications which can ultimately
reduce the patient’s quality of life.
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Finally, over recent years, important developments
in adjuvant therapies have occurred, and new sys-
temic therapies have been shown to improve DFS and
OS in stage III melanoma patients (Kwak et al., 2019;
Weber et al., 2017; Long et al., 2017; Eggermont
et al., 2016; Eggermont et al., 2018; Maio et al.,
2018). The number of patients diagnosed with stage
III after wide local excision and a positive SLNB is
growing. The presence of non-sentinel lymph node
involvement at CLND is associated with increased
mortality and DFS (Wiener et al., 2010; Ghaferi et al.,
2009; Pasquali et al., 2014); this prognostic informa-
tion will not be available in patients who underwent
observation. Since the inclusion criteria for adjuvant
trials in melanoma traditionally required primary
tumor excision and CLND in case of positive SLNB,
it is not clear if the recommendations for adjuvant
treatment should be the same in the absence of
CLND. Since the results of DeCOG and MSLT-II
have already begun to influence clinical practice,
tumor and SLNB characteristics should now be used
to determine eligibility for adjuvant therapy.
New strategies must be developed to replace the prog-

nostic information provided by the dissection since the
decision to recommend adjuvant therapy after surgery
should be based on the risk of recurrence or death,
tumor features, risk of toxicities, and costs.

Conclusions
This systematic review shows there is strong evidence sup-
porting that CLND in SLNB positive patients does not con-
fer a survival benefit. These results, however, should be
interpreted with caution, taking into account some facts.
First, the majority of studies had SLNB deposits ≤1mm;
thus, this group had a low risk of non-sentinel lymph node
metastasis, so SLNB is more likely to be diagnostic and
therapeutic. Second, head and neck melanomas were not
included or were underrepresented, so in this circumstance
the conclusions should not be extrapolated to this particu-
lar group. Finally, the observation is only comparable with
CLND if the follow-up includes regular clinical examination
and high-quality ultrasound. If this active surveillance
protocol is not feasible, observation is not a safe option.
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