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The initial surgical treatment of patients with melanoma 

has been a subject of discussion, research and controversy 

throughout much of the history of the disease. Over that time, 

we have learned a great deal about melanoma biology, and 

our treatments have become more personalized, accurate and 

well-tolerated. The recent publication of data from the second 

Multicenter Selective Lymphadenectomy Trial (MSLT-II) has 

refined our understanding and answered important questions 

about management.1 Here, we review the results of the trial to 

date and put them in context.

 

MSLT-II

Rationale and Study Design

Sentinel lymph node biopsy (SLNB) was initially devised as a 

tissue-sparing means of selecting patients to undergo complete 

lymph node dissection. Until then, patients with intermedi-

ate- or high-risk, clinically localized melanomas either had 

to rely on watching and waiting to see if nodal metastases 

Over time, surgical management of 
melanoma has evolved  to reflect the 
adage attributed to Robert Browning  
that sometimes “less is more.” In the 
not so distant past, melanoma  surgery 
was predicated on the belief that cancer 
consistently spreads by direct extension 
from the primary tumor to in-transit 
sites, then to the lymph nodes, then 

eventually to distant body sites and 
organs. For many decades, surgeons 
routinely employed radical procedures, 
including mutilating forequarter ampu-
tations, to interrupt this hypothesized 
inexorable progression. Over the years, 
based on improved understanding of 
the biology of metastasis and the results 
of numerous clinical trials, the extent 

of surgery has diminished. Radical en 
bloc resections gave way to 5 cm-wide 
local excisions and ultimately to 1-2 
cm margins. Similarly, elective lymph 
node dissections gave way to sentinel 
lymph node biopsy (SLNB), pioneered 
by Donald Morton, with completion 
node dissections (CLND) reserved for 
those with positive sentinel nodes. Both 
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became clinically apparent, or had to 
undergo complete elective lymph node 
dissection without knowing whether any 
of their nodes contained metastases. In 
most cases, nodes were negative. While 
this was good news for the prognosis of 
these patients, they had to pay the full 
morbidity cost of dissection to obtain 
that information. After Morton and  
Cochran established the SLNB technique 
in the early 1990s, clinically node-nega-
tive patients required only a minimally 
invasive lymph node biopsy, and only 
patients with a positive SLNB reflecting 
regional tumor spread were advised to 
have complete dissection. Thus, most 
patients could avoid the more extensive 
surgery.2 

As experience grew with SLNB, it became 
apparent that in the vast majority of 
cases, patients with SLN metastases had 
no other involvement discovered when 
completion lymph node dissections 
(CLND) were subsequently performed.3 
In most studies, 80 to 90 percent of 
patients had negative CLND pathology. 
It also became clear that patients with 
non-SLN involvement (involvement of 
non-sentinel nodes) had a poorer prog-
nosis. Multiple series have found this 
adverse effect from non-SLN metastasis, 
demonstrating a qualitative difference 
between SLN and non-SLN metastasis.4 
Patients with tumor penetration beyond 
the first echelon (sentinel) nodes in the 
regional basin have prognoses similar 
to patients who present with clinically 
palpable nodal metastases. As a result, 
clinical equipoise existed regarding the 
value of CLND compared with close 
observation, and the MSLT-II trial was 
designed to compare these options. 

The trial consisted of two phases. In 
the first, screening phase, patients were 
enrolled prior to SLN biopsy. Screening 
patients underwent preoperative ultra-
sound of draining nodal basins, allow-
ing evaluation of ultrasound accuracy 
in that setting. If the SLN was negative 
by standard pathology, it was submit-
ted for evaluation by a multi-marker 
quantitative RT-PCR assay looking for 

molecular indications of melanoma in 
the nodes.5 Patients who were positive 
by either standard pathology or mo-
lecular evaluation were eligible for the 
second, randomization phase. In that 
phase, patients with SLN metastases 
were assigned to either standard CLND 
or observation including follow-up with 
nodal ultrasound. Those who developed 
subsequent nodal recurrence underwent 
delayed complete node dissection. 

Trial Results

With more than 60 participating cen-
ters, the trial achieved complete accrual 
(n=1939). At the third interim analysis, 
the Data Safety Monitoring Board 
determined there was no reasonable 
possibility of a significant difference in 
melanoma-specific survival for either 
arm of the trial and recommended that 
the primary endpoint data be released. 
The trial did demonstrate a significant 
difference in disease-free survival. Ex-
amination of the types of recurrence 
showed that the effect on disease-free 
survival derived from an impact on re-
gional nodal disease control, with a 70 
percent reduction in regional recurrence 
after immediate CLND. In contrast, 
there was no significant impact on dis-
tant metastasis-free survival. 

An additional interesting observation 
involved the cumulative rate of de-
tected non-SLN metastases in the two 
arms of the trial. (Figure 1) The rate 
of non-SLN metastasis (as measured 
by in-basin nodal recurrence) was sig-
nificantly higher in the observation arm 
compared with the rate in the CLND 
arm (which was the sum of the detected 
non-SLN metastases on CLND and in-
basin recurrence). The increase of about 
8 percent in the observation arm is likely 
due to occult metastases that were not 
detected by standard pathology within 
the CLND specimen and is similar to the 
percentage detected when those nodes 
have been subjected to immunohisto-
chemical evaluation. While the rate of 
non-SLN metastasis found on CLND was 
11 percent, the five-year actuarial rate of 
in-basin recurrence in the observation 
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arm was 26 percent. This may be impor-
tant for patients to consider if they elect 
observation. It is also important to bear 
in mind when developing algorithms 
for predicting non-SLN metastases, 
since standard methods using CLND 
specimens may miss close to half of all 
positive non-SLN. 

Context
Origins: Lymph nodes are the  
obvious path of metastatic disease

The role of lymph nodes and nodal 
metastases in progression and treat-
ment of melanoma has been a subject 
of controversy for well over a century. 
Where do the current clinical trial data 
fit within that larger issue of tumor bi-
ology? The question was initially raised 
by Herbert Snow, MD, a surgeon at the 
London Cancer Hospital, a forerunner 
of the current Royal Marsden.6 In 1892, 
Dr. Snow proposed in The Lancet what 
he called “anticipatory gland excision,” 

a forerunner of elective lymph node 
dissection. The operation, he said, was 
“a simple common-sense measure, add-
ing nothing to the gravity of a surgical 
operation [the primary tumor removal], 
while most materially enhancing its ef-
ficacy.” Others in the surgical community 
challenged most aspects of Dr. Snow’s 
assertion, and the controversy was born.

Dr. Snow’s speculation on the role 
of lymph nodes was intuitive. In the 
majority of solid tumors, metastases 
frequently appear first, and often ex-
clusively, in regional lymph nodes, and 
the presence of tumor in those nodes is 
generally the most powerful prognostic 
variable in initial staging. It is natural to 
assume that lymph nodes act as physical 
filters, trapping tumor cells for some pe-
riod of time. In addition, it is clear from 
randomized trials that, in melanoma, 
if lymph node metastases are allowed 
to remain in place, they will grow 
and spread to other nodes within the 
same basin. In the MSLT-I trial, which 

Figure 1: Missing Metastases.

A comparison of the rate of non-SLN metastases in the two arms of MSLT-II at five-year 
follow-up. This shows an excess of detected metastases in the observation arm, likely 
due to subclinical metastases in the CLND arm that were missed in the pathologic  
assessment of the surgical specimens, which are not exhaustively sampled. 
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randomized patients to wide excision 
alone or wide excision with SLN biopsy, 
observation-only patients developed 
twice the number of involved nodes, on 
average, compared with those who had 
immediate surgery.7

However, experimental evidence 
suggested that the presumed role of 
regional nodes as physical filters for 
tumor cells was not correct. Bernard 
and Edwin Fisher, MD, injected tumor 
cell suspensions into the afferent lym-
phatics or footpads of rabbits,8 then 
examined the effluent lymph exiting 
the popliteal lymph nodes, finding that 
a large proportion of the injected cells 
passed through the nodes immediately. 
They hypothesized that cancer spread 
systemically early in the course of the 
disease, so nodal interventions were 
no more than markers of a metastatic 
phenotype.

Eventually, in a series of randomized 
clinical trials, melanoma patients either 
underwent elective lymph node dissec-
tion, or were observed and underwent 
dissection only if they developed recur-
rence in the basin. These trials included 
two World Health Organization (WHO) 
studies (#1 and #14), conducted in Italy, 
a smaller trial at the Mayo Clinic and 
the Intergroup Study performed by the 
North American cooperative groups.9-12 
These trials did not show a statistically 
significant survival advantage with early, 
elective dissection for melanoma pa-
tients as a whole. 

The results parallel those of studies 
examining nodal surgery in multiple 
other tumor types. In breast cancer, 
the question was evaluated early on in 
the National Surgical Adjuvant Breast 
Program (NSABP) B-04 trial comparing 
radical mastectomy with node dissection 
against mastectomy alone or mastec-
tomy with nodal irradiation.13 It found 
no survival advantage to early nodal 
surgery. In esophageal, lung and gastric 
cancer trials, more extensive nodal dis-
sections did not lead to a statistically 
significant survival advantage compared 
with less extensive surgery.14-16

Non-SLN metastases at five-year follow-up
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Mounting evidence:  
Why no benefit?

How can these negative clinical trial 
results be explained, given the intuitive 
observations of tumor behavior? There 
are several explanations for the discon-
nect, including statistical considerations, 
particularly a lack of statistical power 
in many of the trials. Additionally, in 
some cases, mortality associated with 
more extensive surgery counteracted a 
likely impact on the oncologic course of 
patients. Finally, biological differences 
among tumors affect their metastatic 
potential, and these differences make it 
likely that, while early nodal interven-
tion offers benefits, only some subgroups 
of patients will reap those benefits. 

Statistical power is a problem in 
many clinical studies — particularly 
randomized surgical trials. In many 
trials evaluating nodal interventions, 
the differences in results reasonably 
expected to be detectable were large. 
These differences could exist, and even 
be seen in the trial, while not leading 
to a significant p value. In all the elec-
tive lymph node dissection trials in 
melanoma, the groups undergoing early 
nodal treatment had numerically better 

survival than those who were observed, 
but in none of the trials did that dif-
ference achieve statistical significance. 
The reason is partly that the majority of 
patients presenting with a new diagnosis 
of primary cutaneous melanoma do not 
have nodal metastases. (Figure 2) Thus, 
most of the patients being treated in 
these studies could not derive a survival 
benefit from having nodes removed. 
Despite that design handicap, the trials 
showed broad consistency in suggesting 
a benefit. A meta-analysis of ELND tri-
als in melanoma found a hazard ratio of 
0.86 in the direction of a reduced risk 
of melanoma death with ELND.17 This 
number is quite similar to the hazard 
ratio of 0.89 seen in the MSLT-I trial.18 
While the accompanying nonsignificant 
p values indicate that the results do not 
prove a benefit, they certainly do not 
show the two treatments to be equal. 

In studies of other cancer types, such as 
the Dutch gastric cancer study compar-
ing D1 (limited) to D2 (extended) lymph 
node dissections, the issue of operative 
mortality was also a problem. That study 
showed no difference in overall survival 
related to the more extensive dissection. 
However, that D2 group also experienced 

a 6 percent greater operative mortality. 
When that confounding factor was taken 
into account by examining gastric can-
cer-specific mortality, there was a signifi-
cant benefit, which increased with time, 
for the D2 group.14 So the biological role 
of lymph nodes was supported, though 
without a practical survival benefit to 
patients.

Lymph nodes are probably not just 
markers of a metastatic phenotype

The initial assumption underlying the 
clinical utility of nodal surgery was that 
nodes acted as physical filters remov-
ing tumor cells from lymph fluid. As 
noted above, that filter hypothesis was 
experimentally disproven. In fact, other 
biological evidence suggests that re-
gional nodes can function as incubators 
for tumor cells, facilitating their spread 
and protecting them from destruc-
tion. Multiple studies now show that 
the tumor-draining regional nodes are 
prepared to receive metastases through 
lymphangiogenesis.19,20 These changes, 
together with the presence of open-end-
ed, low-shear lymphatic vessels, mean 
that tumor cells (which might not have 
developed the ability to invade blood 

Figure 2. Detection of a survival benefit in elective lymph node dissection trials is hampered by the absence of disease in 
most patients’ lymph nodes and the presence of distant disease in only a smaller number of patients. 

80% of patients have  
negative nodes.

Others have concomitant  
systemic spread — not cured  

by node dissection.

Only a subset can benefit  
from nodal surgery.
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vessels, survive the turbulence of the 
bloodstream or extravasate) are able to 
navigate to regional lymph nodes. Those 
same nodes also demonstrate features 
of diminished immunologic capacity.21,22 
SLN that receive direct drainage from 
the tumor site have been found to have 
a decreased nodal area occupied by den-
dritic cells. In addition, those dendritic 
cells are characterized by markedly de-
creased length of dendritic processes, so 
the antigen detection network of normal 
nodes is compromised in tumor-draining 
nodes. These features indicate that the 
node may be an area where tumor cells 
can persist, expand and evolve after the 
primary tumor has been removed. So, 
physical filtration by the nodes is not 
necessary for the nodes to have clinical 
significance. 

However, in some tumors, the ability 
to metastasize to distant sites may be 
present at the time of diagnosis. In those 
cases, the incubator function would no 
longer be relevant, and clinical benefit 
from early nodal surgery would be un-
likely. There is good evidence of this 
phenomenon in melanoma. In both the 
ELND trials and in MSLT-I, some groups 
had fairly consistent benefit, and others 
consistently showed no benefit. Tumor 
thickness was one principal determinant 

of survival improvement or lack of im-
provement with early surgery. (Figure 3)

Retrospective series used as the basis 
for planning some of the ELND trials 
hypothesized a “sweet spot” in the thick-
ness spectrum in which clinical benefit 
would be most likely to be found.23,24 
For patients with thin melanomas, so 
few had nodal metastases that no study 
would ever find a statistical difference 
in outcome. For patients with thick 
melanomas, most patients with nodal 
metastases already had distant disease 
at the time of diagnosis, and thus also 
could not derive a survival benefit. It 
was only in the intermediate thickness 
range that the proportion of patients 
with metastases limited to regional 
nodes was high enough to find an effect 
of early treatment. 

Some trials found that hypothesis to 
be correct. The WHO #14 trial showed 
a statistically significant improvement 
in survival for patients in the dissec-
tion arm if their primary tumor was 
1.5 to 4 mm in thickness.25 Patients 
with thicker tumors had no indication 
of benefit. Similarly, in the Intergroup 
study, patients with tumors between 1 
and 2 mm had significant benefit, while 
those with thicker tumors did not.26 
Finally, in MSLT-I, when examining the 

node-positive patients in one arm of the 
study (who had either positive SLN or 
clinical nodal recurrence), there was a 
marked improvement in melanoma-
specific survival (HR 0.56, p=0.006) 
for intermediate-thickness tumors (1.2 
mm to 3.5 mm), but no improvement 
for those with thicker primaries.18 This 
consistency provides strong support 
for the therapeutic effect of early nodal 
treatment for intermediate-thickness 
melanomas while suggesting only a stag-
ing value in patients with thick tumors.  

Treatment of lymph nodes for those with 
thin melanomas is particularly contro-
versial. These tumors represent the most 
common thickness for newly diagnosed 
patients, and while nodal metastases in 
this group are infrequent, the prepon-
derance of this thickness means that, in 
absolute numbers, thin melanomas are 
an important source of nodal metas-
tases. The presence of SLN metastases 
for patients with thin melanomas does 
appear to indicate a worse prognosis 
compared with those who are node-
negative, though their outcomes are 
favorable compared with patients who 
have metastases from thicker melano-
mas.27 In contrast, patients who develop 
clinically apparent nodal metastases 
from thin primary melanomas exhibit 

Thin Intermediate Thick

Staging Value
Therapeutic Value: Node Positive
Therapeutic Value: Population

U
til

ity

Figure 3:  
Utility of Sentinel Lymph Node Biopsy.

This figure represents the hypotheti-
cal value of SLN biopsy, at least in this 
author’s opinion. The procedure has a 
well-documented value in staging for 
most of the thickness spectrum of the 
disease. The staging value diminishes in 
thin melanoma due to the infrequency  
of metastases in that group. The thera-
peutic value of early nodal intervention is 
a bell-shaped curve; low utility for the thin 
population with few metastases, potential 
utility for those with intermediate mela-
nomas and low utility for those with thick 
melanomas due to systemic risk. How-
ever, if only node-positive patients were 
considered, the value might be maximal 
for thin melanomas, diminishing as thick-
ness increases.
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poor outcomes, similar to those who 
have metastases from thicker prima-
ries.28 Hypothetically, the benefit of early 
removal of nodal metastases for those 
with thin melanoma may exceed that of 
intermediate or thick primary patients, 
since the odds are lower that the disease 
will have already spread to distant body 
sites. If this is true, though, it is difficult 
to act on, since performing SLN biopsy 
in all cases of thin melanoma would not 
be cost-effective. Current methods of de-

termining which thin melanomas result 
in nodal metastases are not optimal, and 
further research will be important. 

This concept is controversial. Some in-
vestigators do not believe that the tumor 
cells identified in SLN are biologically 
the same as clinical nodal recurrences 
presenting in patients who did not 
undergo initial nodal staging. However, 
the percentage of patients who have ei-
ther positive SLN or clinical recurrence 

appears to be approximately the same 
when adjusted for tumor thickness. The 
magnitude of the effect on survival of 
early nodal treatment and the plausibil-
ity of this from a biological standpoint 
make it at least an intriguing hypothesis, 
though testing it may prove difficult.29 
At minimum, it suggests that greater ef-
forts are warranted to determine which 
patients with thin melanomas are likely 
to harbor nodal metastases.  

With the recent publication of the Multidisciplinary Selec-
tive Lymphadenectomy Trial II added to other available 
data on sentinel lymph node biopsy (SLNB) and completion 
lymph node dissection (CLND), it is important to reevaluate 
the guidelines for the surgical treatment of patients newly 
diagnosed with a clinically localized melanoma. Two key 
questions apply: 

Is there still a role for  
completion lymph node dissection?

Although MSLT-II does not show a survival advantage for 
CLND, the technique does have potential value that patients 
should have the opportunity to consider. The pathologic sta-
tus of non-SLN has independent and clinically meaningful 
prognostic significance. To date, this information cannot be 
reproduced using combinations of any other available indi-
cators. For patients on the fence about whether to pursue 
adjuvant therapy, this information may tip the scales. In ad-
dition, completing the node dissection markedly reduces the 
risk of regional recurrence, with an accompanying smaller 
reduction in overall recurrences. Since even treatable nodal 
recurrences can be traumatic to patients, avoiding them 
may be desirable. Finally, the available data from both 
MSLT-II and the DeCOG-SLT1 trial are limited with regard 
to patients who have higher-volume nodal metastases. Such 
patients would be more likely to have non-SLN metastases 
but comprised only about one third of the trial population. 
It should be noted, however, that there was no trend toward 
increased benefit in that subgroup of the study. 

Initial observation for those with positive SLNBs, conform-
ing to the trial protocol, appears to be safe (does not seem to 
decrease overall survival). The relative contribution of ultra-
sound in that follow-up setting is yet to be fully understood 
and will require further study. However, the trial provides 
reassurance of the safety of observation only in the setting of 

close follow-up. Patients who cannot be reliably monitored, 
ideally with the use of high quality ultrasound included, 
would probably be better served with immediate CLND. 

Does MSLT-II alter the rationale for SLN biopsy? 

The results of MSLT-II do not diminish the rationale for 
SLN biopsy. In fact, since the minimally invasive procedure 
can now be performed without mandatory progression to 
completion in the setting of a positive SLN, the impetus 
to perform SLN staging should actually be increased. For 
patients with intermediate-thickness melanomas and nodal 
metastases, it appears that any survival benefit is derived 
from the SLN procedure. In patients with thick melanomas, 
the procedure provides the most important staging informa-
tion. It also provides significant regional disease clearance 
and control, since in both intermediate thickness and thick 
melanomas, the SLN biopsy removes all regional disease in 
the majority of patients. For patients with regional nodal 
metastases, the best way to avoid complete lymph node dis-
section is to have an SLNB done. 

Additional research is needed. Ideally, more data will allow 
us to better predict which patients have non-SLN metastases 
(or conversely, which patients certainly do not have such 
metastases). This would enable better counseling of patients 
and better selection of candidates for immediate comple-
tion. Thin melanomas also deserve additional attention. 
Better methods to identify the thin melanomas that are at 
increased risk for regional metastases may be among the 
most important things yet to be accomplished to enable 
the most rational, least morbid and most effective surgical 
treatment for this disease. 

1. Complete lymph node dissection versus no dissection in patients with 
sentinel lymph node biopsy positive melanoma (DeCOG-SLT): a multi-
center, randomized, phase 3 trial. Leiter U, Stadler R, Mauch C, et al.  
The Lancet 2016; 17:6:757-767.

Clinical Implications of MSLT-II
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Over all, MSLT-II shows that careful 
observation is a reasonable alternative 
to CLND for patients with SLN metasta-
ses. It appears that any survival benefit 
derived from early nodal surgery comes 
from the SLN biopsy and not the remov-
al of non-SLN. CLND remains an option, 
but one that fewer patients will select.
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the extent of local excision and the performance of SLNB 
became tailored to the primary tumor’s prognostic factors. 

The standard of care in the recent past relied on the as-
sumption that SLNB followed by CLND confers a survival 
advantage for patients with microscopic lymph node metas-
tases. However, from the inception of the SLNB technique, 
Morton and colleagues appreciated the need to formally test 
this assumption. To this end, they undertook two long-term 
studies, the Multicenter Selective Lymphadenectomy Trials 
I and II (MSLT-I and MSLT-II). MSLT-I focused on the ulti-
mate benefits of SLNB, and MSLT-II on the same for CLND. 

In this issue of The Melanoma Letter, Dr. Mark Faries, who 
participated in both trials and led MSLT-II, explores what 
those trials found, the latter published just this year. In a 
nutshell, while MSLT-I found that SLNB may indeed confer 

an overall survival advantage in a small subset of patients, 
MSLT-II’s “practice-changing” findings showed that imme-
diately removing the rest of the nodes (CLND) after a posi-
tive SLNB confers no overall survival advantage compared 
with watching and waiting until the nodes become clinically 
detectable. 

Based on these findings, CLND after a positive SLNB could 
soon fade into memory, much like ELND and 5 cm margins. 
Meanwhile, Dr. Faries offers considerable food for thought 
about the significant benefits offered by SLNB and CLND 
other than overall survival — enough possibly to keep the 
controversies about these techniques alive a while longer.
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