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PREDICTIVE POTENTIAL OF S-100B

5T h e      Pred ict ive 

Power of Serum 

S-100B for Non-Sentinel 

Node Positivity in 

Melanoma Patients



Abstract
Background. Completion lymph node dissection (CLND) in sentinel node (SN) 
positive melanoma patients leads to substantial morbidity and costs, while 
only approximately 20% have a metastasis in non-sentinel nodes (NSNs). 
The aim of this study was to investigate if the biomarkers S-100B and Lactate 
Dehydrogenase (LDH) are associated with NSN positivity, to identify patients in 
whom CLND could safely be omitted.

Methods. All SN positive patients who underwent CLND at the University 
Medical Centre Groningen between January 2004 and January 2015 were 
analysed. Patient and tumor characteristics, and serum S-100B and LDH values 
measured the day before CLND were statistically tested for their association 
with NSN positivity. 

Results. NSN positivity was found in 20.6% of the 107 patients undergoing 
CLND. Univariate analysis revealed male gender (p=0.02), melanoma of the 
lower extremity (p=0.05), Breslow thickness (p=0.004), ulceration (p=0.04), 
proportion of involved SNs (p=0.045) and S-100B value (p=0.01) to be associated 
with NSN positivity. LDH level was not significantly associated with positive 
NSNs (p=0.39). In multivariable analysis, S-100B showed to have the strongest 
association with NSN positivity, within its reference interval of 0.20µg/l (p=0.02, 
odds ratio 5.71, confidence interval 1.37-23.87). 

Conclusion. In this study, the preoperatively measured S-100B value is the 
strongest predictor for NSN positivity in patients planned for CLND. Fluctuations 
of the S-100B level within the reference interval might give important clues 
about residual tumor load. Although further validation will be needed, this new 
closer look of S-100B could be of value in patient selection for CLND in the 
future. 
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INTRODUCTION
Sentinel lymph node biopsy (SLNB) is recommended in all patients with an 
American Joint Committee on Cancer (AJCC) stage IB-IIC cutaneous melanoma.1 
After a positive SLNB, positive non-sentinel nodes (NSNs) are found in only 
approximately 15-20% of the patients undergoing a subsequent completion 
lymph node dissection (CLND). This means a great number of sentinel node 
(SN) positive patients might not benefit from this procedure.2,3 Therefore, the 
indication for CLND should be considered carefully, as the procedure causes 
significant morbidity and economic burden.4 Currently, there is no evidence 
that CLND improves melanoma-specific survival.2,3,5-7 Nevertheless, CLND 
remains the standard of care in SN positive patients, until the final results of the 
second Multicenter Selective Lymphadenectomy Trial (MSLT-II) will be available, 
in which CLND versus ultra-sonographic nodal observation is being compared.8 

Various parameters have been investigated to select patients with a low risk for 
NSN positivity. An association with NSN positivity is described for male gender,9 
Breslow thickness,10-12 regression,9 ulceration,7 number of positive lymph nodes 
in SLNB,7,9 maximum size of metastasis in SN,3,10-15 invasion depth of metastasis 
in SNs,7,16 non-subcapsular location of metastasis in SN,9,17 extra-nodal extension 
of metastasis in SN,7,13 and the presence of perinodal lymphatic invasion.9 
Independently, those parameters lack predictive strength to stratify risk for 
NSN involvement, so risk scores based on conjunction of the significant factors 
in multivariable models were developed and validated.6,9,11 However, these 
scores still show false negatives and the assessment of histologic parameters 
of melanoma deposits in SNs is prone to inter-observer variation.18 Although 
serum biomarkers could have better reproducibility, their predictive value for 
the selection of these patients has not been investigated before. 

For melanoma, the biomarkers S-100B and Lactate Dehydrogenase (LDH) have 
been described extensively. LDH was implemented in the AJCC system in 2001 
to classify stage IV patients.19 The melanoma-associated molecule S-100B 
was found to be a prognostic tumor marker in AJCC stage III and IV disease.20 
Compared to LDH, elevated levels of serum S-100B are stronger associated with 
recurrence risk and decreased survival in melanoma patients presenting with 
palpable nodal metastases.21 More recently, C-Reactive Protein (CRP) was also 
reported to be a prognostic marker in all stages of cutaneous melanoma.22 
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Hypothetically, biomarkers could increase the accuracy of risk stratification for 
NSN involvement in SN positive melanoma patients. The aim of present study 
was to investigate whether levels of preoperatively measured serum S-100B 
and LDH are associated with NSN positivity in these patients, and to evaluate 
the potential value of biomarkers in the selection of patients for CLND. 

METHODS
All SN positive cutaneous melanoma patients who underwent a CLND between 
January 2004 and January 2015 were prospectively registered. SLNB was performed 
in patients presenting with a primary melanoma AJCC stage IB to IIC, except for 
one AJCC stage IA patient, who had opted for SLNB. The study cohort consisted of 
patients who underwent wide local excision and SLNB at the University Medical 
Centre Groningen (UMCG, a melanoma center), as well as patients referred to 
the UMCG with a positive SN. In case of referral, histopathologic review of the 
primary tumor and the sentinel lymph nodes was performed.
Histopathologic processing of the SNs consisted of blocking in paraffin and 
cutting of 4µm sections, with a distance of 250μm between them, at four 
different levels for routine hematoxylin and eosin staining, with additional 
immunohistochemistry for S-100B and Melan-A. If metastatic melanoma was 
found during this procedure, the SLNB was considered positive and CLND was 
scheduled and performed by an experienced melanoma surgeon. For NSNs 
harvested during CLND, histopathologic analysis was done by cross-section of 
each lymph node with subsequent hematoxylin and eosin staining. 
Characteristics of the patients, the primary tumors, SLNB, and CLND were 
collected in a database. The recorded parameters included: age, gender, site of 
primary melanoma, histologic type, Breslow thickness, Clark level, ulceration, 
mitotic rate (number of cells in mitosis per mm2), lymphovascular invasion (the 
presence of melanoma cells in lymphatic or blood vessels), regression (defined 
as partial or complete replacement of invasive melanoma by angiofibroplasia 
with/without associated inflammation and melanophages), total number of 
harvested SNs, number of involved SNs, proportion of involved SNs, size of the 
largest metastasis in SN, extra-nodal growth pattern of the metastasis, site of 
CLND, number of harvested NSNs, and number of involved NSNs. Serum S-100B 
and LDH values were measured the day prior to CLND. 
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Biomarker Assay and Reference Cut-off
S-100B levels were calculated on the basis of a calibration curve and checked 
against internal standards with a known concentration of S-100B. The S-100B 
cut-off value was determined by analysis of S-100B values in 120 healthy 
individuals (median 0.07; range 0.01-0.59) according to the Clinical and 
Laboratory Standards Institute EP28-A3c guideline (formerly C28-A2), resulting 
in a reference cut-off point of 0.20µg/l at our institution.23 LDH was analyzed 
routinely by means of Roche Modular (Hitachi) with an enzymatic activity 
measurement. Normal values of LDH were considered to be below the reference 
cut-off of 250U/l.

Statistical Analysis
Characteristics of the patient (age and gender), primary melanoma (site, 
histologic type, Breslow thickness, Clark level, ulceration, mitotic rate, 
lymphovascular invasion and regression), harvested SNs (total number of nodes, 
number of involved nodes, proportion involved SN, size of the largest nodal 
metastasis, extra-nodal growth pattern), and preoperatively measured S-100B 
and LDH levels were analyzed for their association with NSN positivity using the 
Chi-squared test for univariate analyses and logistic regression analysis for the 
multivariable model (IBM SPSS Statistics version 22). 
S-100B and LDH were both analyzed in three different ways: 1) continuous, 2) 
categorical with the cut-off value for normal level, and 3) categorical within 
the reference interval, to test whether minimal variation of S-100B is relevant 
in patients with low tumor burden. The subcategories within the reference 
interval were determined by dividing the number of patients by the 33- and 
66-percentiles, using the corresponding S-100B and LDH values. Because 
S-100B has a distribution skewed to the left, we log-transformed this variable, 
which resulted in the most optimal model fit for the linearity assumption in the 
logistic regression model. 
All characteristics associated with NSN positivity on a 10% significance level in 
univariate analysis were entered in a multivariable model (gender, localization, 
histology, Breslow thickness, ulceration, lymphovascular invasion, proportion 
SN involved, size of the SN, and preoperative S-100B) and logistic regression 
analysis was performed, using a p-value <0.05 to identify significant associations. 
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RESULTS
A total of 107 SN positive melanoma patients were studied. Clinical features of 
the study group are presented in Table 1. The majority of patients were men 
(59.8%, n=64), with a median age of 56 years. Most patients presented with 
truncal melanoma (50.5%, n=54), followed by melanoma of the lower extremity 
(31.8%, n=34), upper extremity (14.9%, n=16), and head or neck (2.8%, n=3). The 
median Breslow thickness was 3.0mm, and ulceration was present in 43.9% 
(n=47) of the tumors. In 70 patients (65.4%) more than one SN was harvested, 
with a median of two per patient. In 25 of these patients (35.7%) more than one 
SN contained metastases, with a median of one SN. Multiple SN metastases 
were found in 3 of the 6 SLNBs from the neck (50.0%), 11 of the 57 SLNBs from 
the axilla (19.3%), and 11 of the 44 SLNBs from the groin (25.0%). The median 
size of the metastases found in the SN was 1.5mm. 
A total of 57 axillary (53.3%), 44 groin (41.1%), and 6 neck (5.6%) CLNDs were 
performed. Positive NSNs were found in 22 of the 107 patients (20.6%). 
Involvement of more than one NSN was found in 10 patients, with a median of 
one NSN. 

Factors Associated with Positive NSNs in CLND
Univariate analysis revealed the following characteristics to be associated 
with NSN positivity: male gender (p=0.02), melanoma of the lower extremity 
(p=0.05), thicker Breslow (p=0.004), ulceration (p=0.04), and proportion of 
involved SNs (p=0.045). S-100B analyzed as continuous variable showed a 
significant association with NSN positivity (p=0.01). LDH was not associated 
with NSN positivity in univariate analysis (p=0.39). 
Multivariable analysis included gender, localization of the primary melanoma, 
histologic type of melanoma, Breslow thickness, ulceration, lymphovascular 
invasion, proportion of SN involved, size of the SN, and preoperatively measured 
S-100B level (continuous). Only male gender (p=0.04) and S-100B level as 
continuous variable within the reference interval (p=0.02) were significantly 
associated with NSN positivity (Table 1 and 2).

S-100B as Categorical Variable 
Using the reference cut-off of 0.20µg/l for S-100B, there was no association 
with NSN positivity when analyzed in categories above and below the reference 
cut-off (respectively 0% and 20.8%, p=0.61). However, S-100B did show a 
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significant association when analyzed in subcategories within the reference 
interval in univariate analysis (<0.05µg/l; 18.2%, 0.05-0.07µg/l; 5.0%, >0.07µg/l; 
41.2%, p=0.001) and in multivariable analysis (OR 4.59, 95% CI 1.37-23.87, p for 
trend=0.038). 
LDH did not show any significant association with NSN positivity, neither when 
categorized in above and below the reference cut-off of 250U/l, nor when 
categorized in subcategories within the reference interval (p=0.25 and p=0.31 
respectively, Table 2).

Table 3 shows the number of patients with and without positive NSNs, and the 
accompanying S-100B values. The negative (NPV) and positive (PPV) predictive 
value were calculated, based on the categorical distribution of S-100B in a 
“low” (<0.05µg/l) and “high” (>0.07µg/l) subgroup. This resulted in a NPV of 
81.8% (65.0-98.6) and a PPV of 41.2% (20.1-62.3). 
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Univariate and multivariable analysis of preoperative characteristics of 107 
SN positive patients undergoing CLND, tested for their association with 
NSN positivity

Characteristica n (%)
NSN 

positivity (%) p-valueb
Multivariable 
OR (95% CI) p-valueb 

Age (years)

Continuous (median, IQR) 56, 43-67 0.77

<50 40 (37.4) 8/40 (20.0)

≥50 67 (62.6) 14/67 (20.9)

Genderc  

Female 43 (40.2) 4/43 (9.3) 0.02 1 0.04

Male 64 (59.8) 18/64 (28.1) 4.99 (1.05-23.74)

Site of melanomac

Lower extremity 34 (31.8) 12/34 (35.3) 0.05 1 0.19

Head/neck 3 (2.8) 0/3 (0.0) -

Trunk 54 (50.5) 9/54 (16.7) 0.32 (0.07-1.56)

Upper extremity 16 (14.9) 1/16 (6.3) 0.15 (0.01-1.74)

Histologic typec

Superficial spreading 70 (66.4) 10/70 (14.3) 0.09 1 0.32

Nodular 31 (29.0) 10/31 (32.3) 3.10 (0.71-13.54)

Other 6 (5.6) 2/6 (33.3) 2.25 (0.12-42.31)

Breslow thickness (mm)c

Continuous (median, IQR) 3.0, 1.8-4.3 0.004 1.13 (0.81-1.56) 0.47

T1: <1.00 3 (2.8) 0/3 (0.0)

T2: 1.01-2.00 28 (26.2) 3/28 (10.7)

T3: 2.01-4.00 44 (41.1) 8/44 (18.2)

T4: >4.00 32 (29.9) 11/32 (34.4)

Clark level 

II/III 18 (16.8) 2/18 (11.1) 0.26

IV 62 (58.9) 13/62 (21.0)

V 22 (20.6) 7/22 (31.8)

Unknown 5 (4.7)

Ulcerationc

No 60 (56.1) 8/60 (13.3) 0.04 1 0.26

Yes 47 (43.9) 14/47 (23.8) 2.37 (0.53-10.63)

Mitotic rate (per mm2) 

Continuous (median, IQR) 4, 3-8 0.53

<5 44 (41.1) 7/44 (15.9)

≤5 43 (40.2) 9/43 (20.9)

Unknown 20 (18.7)

T
a

bl
e
 1

. 
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Continued

Characteristica n (%)
NSN  

positivity (%) p-valueb 
Multivariable 
OR (95% CI) p-valueb 

Lymphovascular invasionc 

No 98 (91.6) 18/98 (18.4) 0.06 1 0.06

Yes 9 (8.4) 4/9 (44.4) 8.45 (0.88-80.84)

Regression 

No 95 (88.8) 21/95 (22.1) 0.31

Yes 11 (10.3) 1/11 (9.1)

Unknown 1 (0.9)

Number of SN

Quantitative (median, IQR) 2, 1-3 0.13

1 36 (33.6) 9/36 (25.0)

2 36 (33.6) 9/36 (25.0)

3 or more 35 (32.7) 4/35 (11.4)

Number of positive SN 

Quantitative (median, IQR) 1, 1-1 0.24

1 82 (76.6) 14/82 (17.1)

2 21 (19.6) 7/21 (33.3)

3 or more 4 (3.7) 1/4 (25.0)

Proportion involvedc

Continuous (median, IQR) 72, 50-100 0.045 1.02 (0.99-1.05) 0.20

≤50% 47 (43.9) 6/47 (12.8)

>50% 60 (56.1) 16/60 (26.7)

Size of metastasis (mm)c 

Continuous (median, IQR) 1.5, 0.6-4.0 0.10 1.01 (0.87-1.18) 0.89

≤0.50 23 (21.5) 1/23 (4.3)

0.51-2.00 34 (31.8) 8/34 (23.5)

2.01-10.0 31 (29.0) 9/31 (29.0)

>10.0 6 (5.6) 2/6 (33.3)

Unknown 13 (12.1)

Extranodal growth 

No 105 (98.1) 21/105 (20.0) 0.30

Yes 2 (1.9) 1/2 (50.0)

Abbreviations: IQR, interquartile range; SN, sentinel node; NSN, non-sentinel node; CLND, 
completion lymph node dissection. a Continuous characteristics and quantitative discrete 
characteristics were tested using logistic regression analysis. Categorical characteristics were 
tested with Chi squared test. b All p-values <0.05 are printed in bold. c Associated with NSN 
positivity on 10% significance level in univariate analysis, entered in multivariable model, tested 
using logistic regression analysis.

T
a

bl
e
 1

. 
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Association of LDH and S-100B (continuous and categorical) with  
NSN positivity

Characteristica
 NSN 

positivity (%) p-valueb
Multivariable ORc 

(95% CI) p-valueb

Preoperative LDH (U/l)

Continuous (median, IQR) 175, 163-193 0.39

LDH Reference cut-off
≤250 19/100 (19.0) 0.25

>250 2/5 (40.0)

Unknown 2

LDH categorical 
 ≤165 4/34 (11.8) 0.31

166-189 8/38 (21.1)

≥190 9/33 (27.3)

Unknown 2

Preoperative S-100B (µg/l)

Continuousd (median, IQR) 0.06, 0.03-0.09 0.01 5.71 (1.37-23.87) 0.02

S-100B Reference cut-off
≤0.20 22/106 (20.8) 0.61

>0.20 0/1 (0.0)

S-100B categorical 
<0.05 6/33 (18.2) 0.001 1 0.038e

0.05-0.07 2/40 (5.0) 0.24 (0.02-2.55)

>0.07 14/34 (41.2) 4.59 (0.84-25.11)
a Preoperatively measured S-100B and LDH levels were analyzed for their association 
with NSN positivity using the Chi-squared test for univariate analyses and logistic 
regression analysis for the multivariable model. b All p-values <0.05 are printed in bold. 
c All analyses adjusted for gender, localization, histology, Breslow thickness, ulceration, 
lymphovascular invasion, proportion SN involved and size of the SN. Tested using 
logistic regression analysis. d Log-transformed due to a skewed distribution. e P-value 
for trend. Contrast p-value for the second group p=0.24, for the third group p=0.079. 
Abbreviations: LDH, Lactate Dehydrogenase; IQR, interquartile range.

T
a

bl
e
 2

. 
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DISCUSSION
To our knowledge, this is the first study to investigate the predictive capacity of 
tumor biomarkers with NSN positivity in melanoma patients. This study reveals 
the significant association of S-100B (within its reference interval) with NSN 
positivity, suggesting S-100B might be a valuable parameter for the selection of 
patients in which CLND can safely be omitted after a positive SLNB. 

Factors Associated with NSN positivity 
To date, CLND is recommended in case of a positive SN, until the risks of CLND 
omission are fully explored by the MSLT-II.8 In anticipation of the MSLT-II results, 
various studies were performed to identify clinicopathologic factors that 
predict the risk for NSN positivity. Current literature describes many predictive 
factors, based on characteristics of the patient, the primary melanoma, or the 
SN metastasis. 
In particular, the size of the SN metastasis seemed a good predictor for this 
purpose. In 1984 Cascinelli et al. already reported growth pattern and extend 
of nodal metastases to be the most relevant criteria for prognosis in stage II 
melanoma.24 Some authors have suggested that SN metastases smaller than 
0.1mm should be considered SN negative (Rotterdam criteria).3,12,15 On the 
contrary, other studies report that these very small (<0.1mm) deposits of 
melanoma in SNs may be associated with adverse clinical outcomes, despite 
the low risk of additional nodal involvement.25, 26 The impact on prognosis of 
CLND omission in patients with minimal SN tumor burden is currently being 
explored by the European Organization for Research and Treatment of Cancer 
(EORTC) MiniTub registration study.27 

T
a

bl
e
 3

. The distribution of S-100B in three categories, in relation with NSN 
positivity

S-100B level
NSN involvement <0.05 µg/l 0.05-0.07 µg/l >0.07 µg/l

No (n, %) 27 (81.8%) 38 (95.0%) 20 (58.8%)

Yes (n, %) 6 (18.2%) 2 (5.0%) 14 (41.2%)

Abbreviations: NSN, non-sentinel node; n, number.
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Other frequently reported predictors for NSN positivity are: male gender, thicker 
Breslow, regression, ulceration, satellitosis, neurotropism, angiolymphatic 
invasion, number of positive nodes in SLNB, maximum size of SN tumor deposits, 
invasion depth of metastases in SNs (Starz-classification), non-subcapsular 
location of metastases within SNs (Dewar-classification), extra-nodal extension 
of metastases in SNs, and the presence of perinodal lymphatic invasion.3,7,9-11,13-17 
Besides S-100B, the present study found a significant association with NSN 
positivity in univariate analysis for male gender, melanoma on the lower 
extremity, thicker Breslow, ulceration, and the proportion of involved SNs, in 
accordance with previously described literature.7,9-11,13

These histopathologic and clinical parameters, especially when combined 
in NSN risk scores based on multivariable analyses, were previously found 
to enable stratification of risk for NSN positivity in SN positive melanoma 
patients.6,9-11 Nevertheless, the question remains which parameter or 
conjunction of parameters effectuates the most accurate risk stratification for 
NSN involvement. Considering the results of this study, the biomarker S-100B 
seems a very promising candidate for this purpose. 

S-100B as Predictor for NSN positivity
While the debate on whether or not to perform a CLND triggers further 
investigation on predictors of NSN positivity, no studies concerning the use 
of biomarkers to improve patient selection have been published. One major 
advantage of biomarkers is the absence of inter-observer variation.18 Previously, 
our institution stated that the preoperatively measured S-100B level is one 
of the most important independent predictors of melanoma prognosis in 
patients undergoing therapeutic lymph node dissection (TLND) for nodal 
macro-metastases, suggesting the serum level of S-100B to be correlated with 
nodal tumor load.20,21 For AJCC stage I and II melanoma, various studies have 
concluded that neither serum S-100B nor LDH were capable of predicting SN 
status, because of low sensitivity of these markers with the used cut-off points, 
based on healthy individuals (S-100B cut-off range 0.12-0.16µg/l).28,29 
The results of this study reveal that S-100B levels, in stage IB-IIC melanoma 
patients, show a strong association with NSN positivity, in contrast to LDH. Of all 
patients, 20.6% had metastatic involvement of NSNs after CLND. Stratification of 
risk for NSN positivity was not possible using S-100B with the 0.20µg/l reference 
cut-off of our institution, since the cut-off value was exceeded in only one patient. 
However, when analyzed as a continuous variable (median 0.06µg/l, interquartile 
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range 0.03-0.09µg/l), S-100B turned out to have the strongest independent 
association with NSN positivity, based on the odds ratio (OR 5.71; p=0.02). 
In categories within the reference interval, S-100B showed significantly more 
NSN positivity in patients with values above 0.07µg/l (41.2%, OR 4.59, overall 
p=0.038, p-value significant for trend), resulting in a sensitivity of 64%, a NPV of 
81.8% and a PPV of 41.2%. In other words, a ‘low’ level indicates the absence of 
NSN involvement, whereas a relatively ‘high’ S-100B level does not necessarily 
prove metastatic tendency. The six NSN positive patients in the lowest category 
(<0.05µg/l) had no or only slightly elevated S-100B levels during follow-up, even 
when nodal or distant metastases occurred. Hypothetically, tumor markers do 
not always predict the amount of tumor load, depending on the differentiation 
of the primary tumor, or because lack of melanoma cell lysis due to absence of 
tumor necrosis or immunologic responses. Awaiting the results of the MSLT-
II, ‘watchful waiting’ through clinical and ultra-sonographic nodal observation 
would be justified in the lowest category, as described in recent literature.2,5,8 

The Use of S-100B within the Reference Interval
A predictive capacity for S-100B within the reference interval might feel 
counterintuitive, as one would assume that S-100B values within the reference 
range based on healthy individuals could hardly reflect melanoma tumor load. 
Nevertheless, biochemical studies show that the S-100B protein promotes tumor 
cell proliferation by inhibiting tumor suppression and apoptosis in melanoma 
by binding to tumor protein p53 (TP53), thereby contributing to disease 
progression.30 Following this theory, S-100B could enhance the metastatic 
tendency of melanoma cells. Thus patients with slightly higher S-100B levels, 
although within the reference interval, show more aggressive tumor biology 
and higher risk for NSN involvement. This mechanism with S-100B as driver, can 
explain the finding that although S-100B is within the reference range, minimal 
elevation is important when trying to predict NSN status. 

The Clinical Applicability of S-100B
Before using the biomarker S-100B for omitting CLND, its predictive capacity and 
sensitivity should be validated in larger independent patient cohorts. Also, the 
recently finished MSLT-II trial should demonstrate first whether CLND improves 
the outcome compared to clinical and ultra-sonographic monitoring of regional 
node fields, with a TLND only in cases with manifest nodal metastasis.8 If the 
future results show no differences in survival, a ‘high risk’ subgroup could be 
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identified, based on a relatively high or rising S-100B value, in which direct 
CLND might improve survival. All SN positive patients with low S-100B values 
could then be spared for CLND. However, if the results show a clear survival 
difference, only a very low S-100B value might justify CLND omission and ultra-
sonographic nodal observation for an identified ‘low risk’ subgroup. Besides, 
patients with ‘elevated’ serum S-100B after a positive SLNB might be either 
regionally or distantly metastasized, since distant metastases can also elevate 
this biomarker.20 Therefore, a FDG PET/CT could be performed first in these 
patients, to rule out disseminated disease and to assess if there is an indication 
for systemic treatment, rather than for CLND.
Furthermore, to enable clinical applicability, the accurateness of risk 
stratification for NSN positivity could be further increased by converting the 
S-100B value together with other predictive clinicopathologic parameters into 
a weighted risk score. 

Conclusion
This study shows the promising predictive capacity of the biomarker S-100B for 
NSN positivity in patients planned for CLND. Further validation in larger patient 
cohorts and in conjunction with other predictive parameters, will be needed 
to better define the utility of preoperative S-100B levels in their ability to 
predict NSN positivity and the need for CLND in SN positive melanoma patients. 
However, this new closer look of serum S-100B within its reference interval, will 
be of value in patient selection for CLND in the future.
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