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The role of wide local excision of a primary lesion in
cutaneous malignant melanoma: a retrospective analysis of
its usefulness in local and general control of disease
Eleonora Nacchiero?, Massimo Giotta®, Fabio Robusto?, Maria Elvira Mettab,
Valentina Ronghi?, Rossella Elia?, Paolo Trerotoli®, Michele Marucciaz and

Giuseppe Giudice?

Currently, wide local excision is recommended after

the primary excision of cutaneous melanomas. The
definition of margins for wide local excision indicated by
the guidelines has remained unchanged over the years,
although the reported indications are derived from fairly
dated studies in which melanomas tended to be thicker
or in advanced stages at diagnosis. This study aimed

to retrospectively evaluate the usefulness of wide local
excision for local and general control of the disease and
to identify patients who had benefited from the wide local
excision procedure in terms of prognosis improvement.
This retrospective observational study was conducted on
patients who had undergone surgery for melanoma at a
single institution. The primary endpoint was progression-
free survival after wide local excision in patients with

or without residual melanoma. The secondary endpoint
was to evaluate which patients’ demographic features
and melanoma histological data were associated with
residual melanoma after wide local excision. In the
univariate model, melanoma-positive wide local excision
resulted in the worst progression-free survival; however,

Introduction

The incidence and prevalence of malignant melanoma
(MM) are constantly increasing owing to numerous
screening campaigns that have led to prompt diagno-
sis and earlier surgical treatment [1]. Consequently, the
prognosis of melanoma has improved, leading to reduced
recurrence and mortality rates [2]. Improvements in
melanoma prognosis are also due to surgical therapies in
the early stages of the disease and the development of
increasingly effective oncological protocols [3].

As suggested by scientific guidelines, surgical excision of
the primary tumor with a histological diagnosis of malig-
nant melanoma is followed by wide local excision (WLE)
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this association was not confirmed in the multivariate
model. The results also showed that Breslow thickness
was the only factor associated with an increased risk of
metastasis to the wide local excision area. According

to the receiver operating characteristic analysis, the
optimum cutoff value of Breslow’s thickness to predict a
tumor-positive wide local excision was 2.31 mm for males
and 2.4 mm for females. Melanoma Res 34:519-527
Copyright © 2024 The Author(s). Published by Wolters
Kluwer Health, Inc.

Melanoma Research 2024, 34:519-527

Keywords: early detection of cancer, esthetics, margins of excision,
melanoma, microsatellite repeats, skin neoplasms

aUnit of Plastic and Reconstructive Surgery, Department of Precision and
Regenerative Medicine and ®Department of Interdisciplinary Medicine, School of
Medical Statistics and Biometry, University of Bari Aldo Moro, Bari, Italy

Correspondence to Eleonora Nacchiero, MD, PhD, Universita degli Studi di Bari
Aldo Moro, Bari 70124, Italy
Tel: +39 3392089478; e-mail: eleonora.nacchiero@yahoo.it

Received 13 May 2024 Accepted 24 July 2024.

of the surgical scar, ensuring the removal of adequate
margins of neighboring healthy tissue relative to the ini-
tial Breslow thickness [4].

The two-step approach, including WLE, is almost exclu-
sively used in the treatment of melanoma. For other solid
tumors, such as breast or colorectal cancer, complete sur-
gical resection with tumor-free margins is considered suf-
ficient [5].

This practice was established empirically in the 1950s,
lacking proper Level 1 prospective clinical trial evidence,
which is now deemed necessary to support treatment
guidelines [6]. The rationale behind WLE is to eliminate
potential microsatellites surrounding the melanoma, with
the aim of preventing locoregional recurrence and subse-
quently enhancing survival.

However, when this procedure was proposed, the popu-
lations involved in the supporting studies suffered from
melanomas that tended to be thicker or in advanced
stages of the disease, and the definition of margins was
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established by analyzing recurrences and mortality
in a different era with different melanoma prognoses
[7,8]. Moreover, WLE is not a procedure without risks
and complications, such as infections, skin dehiscence,
hematomas, and seromas. Additionally, specific anatom-
ical areas, such as the head, neck, or hands, can lead to
significant aesthetic and functional deficits [9].

Over the years, WLE has been the subject of scientific
research, leading to progressive changes in surgical pro-
cedures. Since the initially advocated 5 cm margins, exci-
sion margins have decreased, and current guidelines now
recommend an excision margin of 1 cm for T'1-T2 mela-
noma and 2 ¢cm for T3-T4 melanoma [10]. This decreas-
ing trend in margins led to the recently launched phase
III MelMarT trial (NC'T02385214), which compared
WLE safety margins of 1 and 2 cm for stage II melano-
mas (pT'2b-pT'4b, AJCC 8th edition) [11].

The present study is part of this line of research. We
hypothesized that the WLE procedure may not bring
clinical benefits to patients affected by melanoma in its
carly stages, exposing them to overtreatment and conse-
quent surgical complications.

The present study aimed to retrospectively evaluate the
usefulness of WLE for local and general control of the
disease and to identify a cohort of patients who bene-
fited from the WLE procedure in terms of prognosis
improvement.

Materials and methods

Patients and procedures

This retrospective observational study was conducted
using data collected from the hospital and outpatient
medical records of patients who had undergone surgery
for melanoma at the Plastic and Reconstructive Surgery
Unit of the Bari General Hospital. All patients with a his-
tological diagnosis of melanoma who underwent excision
of the primary lesion and subsequent WLE from 1 January
2013 to 31 December 2019, were included. Patients with
less than 3 years of follow-up and those who declined
consent for the use of their data for scientific purposes
were excluded. The main clinical symptoms, anamnestic
conditions, histological exams, and follow-up diagnos-
tic exams were recorded: date of excision of melanoma,
date of histological diagnosis, length, width, and thick-
ness of WLE, type of melanoma, site of melanoma, side
of melanoma, Breslow thickness, Clark level, presence of
ulceration, number of mitoses, presence of peritumoral or
intratumoral lymphocytic infiltrate, percentage of regres-
sion, tumor node metastasis stage, microscopic distance
from the margins, date of WLE, length of WLE, width
of WLE, thickness of WLLE, date of sentinel lymph node
biopsy (SLNB), site of SLNB, number of tumor-positive
SLNB, date of lymphadenectomy, site of lymphadenec-
tomy, number of lymph nodes removed, and number of
lymph nodes with metastasis.

The results of clinical visits and instrumental investiga-
tions during follow-up were also collected. Instrumental
investigations included chest radiography, ultrasound of
the surgical wound and lymph node basin, abdominal
and pelvic ultrasound, head computed tomography (CT),
chest C'T, abdominal and pelvic CT, head MRI, chest
MRI, abdominal and pelvic MRI, and PE'T.

When referring to the WLE procedure, the following
surgical margins were considered in relation to the pri-
mary lesion Breslow thickness, according to the current
European Union (EU) guidelines [3,12]:

(1) In situ melanomas: 5 mm;
(2) Breslow thickness <2 mm: 1 cm;
(3) Breslow thickness >2 mm: 2 cm.

Endpoints
The primary endpoint was progression-free survival
(PFS) after WLE in patients with or without residual
melanoma.

PFS was defined as the time interval between the date
of the histological diagnosis of melanoma and the occur-
rence of one of the following events, whichever occurred
first, configuring a composite endpoint as follows:

(1) Occurrence of distant metastases.

(2) Occurrence of metastases in the locoregional lymph
node basin.

(3) Malignant melanoma-specific mortality.

The secondary endpoint was to evaluate which patients’
demographic features and melanoma histological data
were associated with residual melanoma after WLE.

Statistical analysis

Quantitative data are shown as means and SD if normally
distributed and as median and interquartile range (IQR) if
the assumption of normality was not acceptable. Shapiro—
Wilk statistics were used to test normality. Differences
in continuous variables between groups were compared
using Student’s 7-test for normally distributed parameters
or the nonparametric Mann—Whitney U test. Categorical
data are expressed as frequencies and percentages, and
the Chi-square test or Fisher’s exact test, as appropriate,
was used to compare the groups. Statistical significance
was set at P < 0.05. significant.

PFS was defined as the time interval between the date
of the histological diagnosis of melanoma and the occur-
rence of the composite endpoint. Univariate and multi-
variate Cox regression models were used to evaluate the
associations between 3-year PFS and other parameters.
T'he proportional hazard assumptions for the Cox model
were tested, and the results were expressed as hazard
ratios (HR) and their 95% confidence intervals (CI). HRs
were adjusted for sex, age at melanoma diagnosis, type of
melanoma, residual melanoma at WLE, length of WLE,
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Table 1 Main characteristics of the patients according to the
composite outcome
Group A= Group B
(n=172) (n=2388) P-value
Sex
Male 49 (68.1) 185 (51) 0.0094
Female 23 (31.9) 178 (49)
Age at diagnosis (years) 54 (42-63) 55 (45-66) 0.745
median (IQR)
Hospital
Policlinico 51 (70.8) 257 (71.6) 0.8871
Other 21 (29.2) 102 (28.4)
Melanoma site
Face 6 (8.3) 18 (5) 0.4775
Head 1(1.4) 14 (3.9)
Arm — medial 3(4.2) 30 (8.4)
Arm — dorsal 2(2.8) 9 (2.5)
Hand - palmar 1(1.4) 2 (0.6)
Hand — dorsal 0 (0) 6 (1.7)
Chest 8(11.1) 42 (11.7)
Abdomen and anterior 3(4.2) 21 (5.8)
groin
Back 30 (41.7) 117 (32.6)
Buttocks 1(1.4) 19 (5.3)
Front thigh 6 (8.3) 41 (11.4)
Front leg 5(6.9) 17 (4.7)
Rear thigh 1(1.4) 2(0.6)
Rear leg 0 (0) 8(2.2)
Foot — dorsal 1(1.4) 8(2.2)
Foot — plantar 4 (5.6) 4(1.1)
Ear 0 (0) 1(0.3)
Type of melanoma
In situ 1(1.4) 47 (138.2) <0.0001
Superficial diffusion 14 (19.4) 167 (46.8)
Epithelioid 11 (15.3) 35 (9.8)
Nodular 42 (58.3) 80 (22.4)
Malignant lentigo 4 (5.6) 26 (7.3)
Other 0(0) 2 (0.6)
Clark stage
| 1(1.5) 47 (18.9) <0.0001
1l 0 (0) 55 (16.3)
1l 11 (16.4) 134 (39.8)
v 44 (65.7) 92 (27.3)
Vv 11 (16.4) 9 (2.7)
Ulceration 27 (58.7) 63 (31.3) 0.0011
Peritumoral lymphocytic 36 (70.6) 164 (70.7) >0.99
infiltrate
Intratumoral lymphocytic 40 (80) 214 (86.3) 0.275
infiltrate
Breslow class
<1 mm 7 (11.8) 126 (42.3) <0.0001
1-2 mm 16 (25.8) 80 (26.8)
2.1-4 mm 19 (30.6) 60 (20.1)
>4 mm 20 (32.3) 32 (10.7)
Residual melanoma at wide 7 (10.4) 15 (4.3) 0.0653

local excision®

Data are shown as N (%).

IQR, interquartile range; WLE, wide local excision.
aPatients with composite endpoint.

bPatients without composite endpoint.

cResidual melanoma at WLE at the time of WLE.

width of WLE, thickness of WLE, Breslow thickness
(categorized into four classes: <1, 1-2, 2, and >4 mm),
and presence of intratumoral and peritumoral infiltrates.
Survival was described using Kaplan—-Meier curves.

Univariate and multivariate logistic models were used
to explore the risk of residual melanoma in WLE; the
dependent variable was the presence of metastases at the
margin. The variables included in the model were sex;
age at melanoma diagnosis; type of melanoma; time from

diagnosis to WLE; length, width, and thickness of WLE;
Breslow thickness; presence of intratumoral infiltrate;
presence of peritumoral infiltrate; and presence of ulcer-

ations. The results of the logistic model are presented as
odds ratios and 95% CI for each variable.

The optimal cutoff point for melanoma Breslow thickness
to predict the presence or absence of residual melanoma
at WLE was determined using the package cuzpointr [13].
The optimal cutoff points were estimated by choosing
the Youden index as a metric and selecting the optimal
cutoff point to empirically maximize the Youden index
in the sample [14]. Out-of-sample performance was esti-
mated to evaluate the optimal cutoff point using the
bootstrap method [15]. To calculate CI, 1500 bootstrap
repeats were chosen [16]. The measures of accuracy were
based on the area under the ROC curve (AUC) and the
following indicators: sensitivity (true positives divided by
all events), specificity (true negatives divided by all non-
events), accuracy (the sum of true positives and true neg-
atives divided by the whole sample), and Cohen’s kappa
coefficient.

Software

Data management, descriptive statistics, and modeling
were performed using SAS/STAT version 9.4 for PC
(SAS Institute, Cary, North Carolina, USA). To choose
the cutoff value, the cuzpointr package was run in RStudio
version 1.4.1106 (RStudio Team. RStudio: Integrated
Development Environment for R. RStudio, PBC, Boston,
MA. 2021. Available online: http://www.rstudio.com/).

Results

There were 624 melanoma patients registered during
the analysis period, but only 460 were included in the
study according to the inclusion criteria. Indeed, 120
patients had less than 3 years of follow-up, 15 were lost to
follow-up, and in 29 patients, at least one of the clinical,
surgical, or histological variables under analysis was miss-
ing. The mean age was 55 years (IQR 45-66), with male
patients being older (59, IQR 48-69.5) than females (51,
IQR 42.5-63.5). The mean follow-up was 87.4 months
(IQR 51-118).

The study population was divided into two groups. Group
A included patients with melanoma disease progression,
whereas group B included patients without disease pro-
gression. Group A included 72 patients (14.2%), while the
remaining 388 patients belonged to group B. Demographic
and melanoma data are summarized in Table 1.

Male participants were more frequent in Group A (68.06
vs. 50.96%, P =0.0094). Patients in Group A princi-
pally had nodular melanoma with a Breslow thickness
>2.1 mm (62.91 vs. 30.87%, respectively). No significant
differences were observed between the two groups with
respect to melanoma sites. Furthermore, no significant
difference was observed for the presence of residual
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Survival curves drawn with the Kaplan—Meier method for sex, presence of a residual melanoma at WLE, and Breslow class. WLE, wide local excision.

melanoma at WLE (10.45 vs. 4.29%, P = 0.0653). The
histological characteristics related to the primary tumor
and WLE of the patients in whom the presence of resid-
ual melanoma at WLLE was found are shown in Table 1.

Survival curves for sex, type of melanoma, and pres-
ence of residual melanoma at WLE were plotted using
the Kaplan—-Meier method (Fig. 1). Patients with resid-
ual melanoma at WLE showed a lower survival rate,
with a mean (+standard error) survival rate of 6.99 (0.67)
and 24.86 (0.53) months, respectively (P = 0.039). Male
patients survived less than females: mean survival
(standard error) was 16.22 (0.52) and 25.97 (0.66) months,
respectively (P = 0.006).

Univariate and multivariate Cox regression models were
used to assess the factors associated with the compos-
ite PFS endpoint. All hazard ratios and their confidence
ranges are presented in Table 2.

In multivariate analysis, after adjustment for age at diagno-
sis, sex, and the time between the diagnosis of melanoma
and the WLE, a larger width of WLE (i.e. larger primary
lesion) was associated with a higher risk of event (HR 1.46,
95% CI 1.03-2.06), while Breslow thickness <1 mm com-
pared with all other Breslow classes was associated with
a lower risk of event (<1 vs. 1.1-2 mm: HR 0.23, 95% CI
0.09-0.64; <1 vs. 2.1-4 mm: HR 0.17, 95% CI 0.06-0.47;
<1 vs.>4 mm: HR 0.11,95% CI 0.04—0.32). Further, it was

found an association between PFS and the presence of
residual melanoma at WLE in the univariate model (HR
2.23,95% CI 1.02-4.89), but it was not confirmed in the
multivariable model (HR 1.62,95% CI 0.63—4.17).

In relation to the second endpoint, univariate and mul-
tivariable logistic models were applied to estimate the
probability of finding residual melanoma at WLE in
relation to the demographic data of the patients and his-
tologic information of the melanoma. In the univariate
model, a greater risk was found for each one-year increase
in age (OR 1.06, 95% CI 1.02-1.1), WLE width (OR 1.5,
95% CI 1.02-2.2), and Breslow thickness (OR 1.36, 95%
CI 1.15-1.61). Conversely, a reduction in risk was gen-
erally found for the histological diagnosis of superficial
spreading melanoma compared to the other (superficial
spreading vs. epithelioid: OR 0.07, 95% CI 0.01-0.36;
0.28-0.66; superficial versus lentigo maligna: OR 0.1,95%
CI 0.02-0.65). Furthermore, an increased risk has been
observed generally for melanomas located in the head-
neck area compared to the other (head-neck vs. limb:
OR 4.2,95% CI 1.41-12.47; head-neck vs. torso: OR 8.17,
95% CI 2.57-25.94). In the multivariate model adjusted
for patient sex and age, only Breslow thickness was asso-
ciated with an increased risk of residual melanoma in the
WLE (OR 1.41, 95% CI 1.06-1.88). All ORs are reported
in Table 3 (Supplementary Tables, Supplemental digital
content 1, Attp://links.lww.com/MR/A402).
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Table 2 Factors associated with progression-free survival toward
composite endpoints

Table 3 Odds ratios and Cl for the risk of residual melanoma at
WLE

Univariate model Multivariate model

Univariate model Multivariate model

HR2 95% Cl HRe 95% ClI OR 95% ClI OR 95% ClI
Presence of metastases at 2.23 1.02-4.89 1.62 0.63-4.17 Time from diagnosis to wide 1 1-1
wide local excision local excision (+1 day)
Time from diagnosis to 1 0.99-1 0.99 0.97-1.01 Sex (male vs. female) 0.98 0.42-2.28 0.14  0.02-0.85
wide local excision Age at diagnosis (+1 year) 1.06 1.02-1.1 1.02  0.96-1.09
Sex 1.99 1.2-3.3 1.49 0.82-2.7 Type of melanoma
Age at diagnosis 1 0.98-1.02 0.99 0.97-1 In situ vs. surface diffusion 6.7 1.2-376
Type of melanoma In situ vs. epithelioid 0.47 0.12-1.78
In situ vs. surface 0.24 0.03-1.85 In situ vs. nodular 0.92 0.26-3.18
diffusion In situ vs. lentigo maligna 0.69 0.41-3.31
In situ vs. epithelioid 0.08 0.01-0.67 Superficial spreading vs. 0.07 0.01-0.36
In situ vs. nodular 0.05 0.01-0.34 epithelioid
In situ vs. lentigo maligna 0.14 0.02-1.21 Superficial spreading vs. 0.14 0.28-0.66
Superficial spreading vs. 0.35 0.15-0.8 nodular
epithelioid Superficial spreading vs. 0.1 0.02-0.65
Superficial spreading vs. 0.19 0.1-0.35 lentigo maligna
nodular Epithelioid vs. nodular 1.95 0.64-6
Superficial spreading vs. 0.55 0.18-1.68 Epithelioid vs. lentigo maligna 1.47 0.34-6.41
lentigo maligna Nodular vs. lentigo maligna 0.75 0.19-3.03
Epithelioid vs. nodular 0.55 0.27-1.13 WLE length (+1 cm) 1.04  0.85-1.27
Epithelioid vs. lentigo 1.6 0.49-5.19 WLE width (+1 cm) 1.5 1.02-2.2
maligna WLE thickness (+1 cm) 2.01 1.11-3.65
Nodular vs. lentigo 203 1.05-8.18 Breslow thickness (+1 mm) 1.36 1.15-1.61 1.41 1.06-1.88
maligna Intratumoral infiltrate (Yes 0.92 0.23-3.67
WLE length 1.08 0.98-1.19 vs. No)
WLE width 1.65 1.34-2.04 1.46 1.03-2.06 Peritumoral infiltrate (Yes 0.39 0.1-1.56
WLE thickness 1.78 1.1-2.88 vs. No)
Breslow class Ulcerations (Yes vs. No) 18.86 2.35-151.7
1vs. 2 0.24 0.1-0.61 0.23 0.09-0.64 Site of melanoma
1vs.3 0.17 0.07-0.42 0.17 0.06-0.47 Head-neck vs. limbs 4.2 1.41-12.47
1vs. 4 0.09 0.04-0.23 0.11 0.04-0.32 Head-neck vs. torso 8.17 2.57-25.94
2vs. 3 0.7 0.37-1.33 0.74 0.37-1.48 Head-neck vs. other 4.67  0.53-40.89
2vs. 4 0.37 0.19-0.71 0.48 0.23-1.03 Limbs vs. torso 1.94 0.66-5.72
3vs. 4 0.53 0.28-0.99 0.66 0.32-1.34 Limbs vs. other 1.1 0.13-9.36
Intratumoral infiltrate 0.97 0.52-1.8 Torso vs. other 0.57 0.06-4.98
Peritumoral infiltrate 0.64 0.32-1.28
Melanoma site Cl, confidence interval; OR, odds ratio; WLE, wide local excision.
Head-neck vs. limbs 1.20 0.49-2.96
Head-neck vs. torso 0.94 0.40-2.22
Eemafsr:,z_ctovrzgmher 2'_33 05%486_313_53029 The model for women showed a higher AUC respect to
Limbs vs. other 332  045-24.66 that for men, respectively 0.9 vs. 0.6, and a higher Youden
Torso vs. other 4.24 0.568-30.88

Breslow class: 1 (<1 mm); 2 (1-2 mm); 3 (2.1-4 mm); 4 (>4 mm).
Cl, confidence interval; HR, hazard ratio; WLE, wide local excision.
Adjusted by Wald methods.

Receiver operating characteristic (ROC) curve analysis was
performed to determine the optimum cutoff value for dif-
ferentiating patients with and without residual melanoma
at WLE. A cutoff value was chosen that simultaneously
achieved high sensitivity and specificity. An aid to choos-
ing the cutoff comes from the Youden index (first column
of Table 4), which had the highest value at 2.31 mm. This
criterion allowed us to achieve the highest results in terms
of sensitivity (0.75) and specificity (0.75), with the lowest
false-positive and false-negative error rates ('Table 4).

"The 95% bootstrap CI for the optimum cutoff level was 2.31-
2.4 mm. The model-fitting parameters are listed in Table 5.

Stratified analysis by sex was conducted to verify the
cutoff levels in males and females. The optimum thresh-
old of Breslow thickness to discriminate metastasis was
2.31 mm (IQR 2.31-2.90) in women and 2.4 mm (IQR
0.87-3.2) in men. Figure 2 shows the ROC curves.

index, which resulted in 0.71 in women and 0.26 in men.
The fitting parameters of the models are listed in Table 6.

Discussion

Melanoma treatment has changed radically over the
past decade, mainly because of advances in systemic
treatment. Simultaneously, surgical therapy for malig-
nant melanoma has undergone changes, especially with
respect to the treatment of lymph node metastases [17].
Indeed, current guidelines recommend the increasingly
selective use of surgery for the treatment of tumor-
positive sentinel lymph nodes, reserving highly invasive
surgical treatments, such as lymphadenectomy, only for
cases of lymphatic macrometastases of melanoma [18].
Currently, nodal clinical instrumental observation is the
most common modality for the management of lymphatic
involvement in malignant melanoma. This approach has
led to a significant reduction in surgery-related complica-
tions without worsening patient prognosis [19].

However, this change in perspective has not been
observed in the surgical management of primary malig-
nant melanoma lesions. Current guidelines suggest a
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Table 4 Fitting parameters of optimal cutoff points

Cutoff point (mm) Youden Accuracy Sensitivity Specificity
0.5 0.1 0.14 1 0.1

0.9 0.21 0.36 0.87 0.34
1.3 0.33 0.53 0.81 0.51
1.5 0.34 0.6 0.75 0.59
1.9 0.39 0.65 0.75 0.64
2.1 0.43 0.68 0.75 0.68
2.31 0.5 0.75 0.75 0.75
2.4 0.44 0.75 0.69 0.75
2.5 0.40 0.76 0.63 0.77

Table 5 Fitting parameters of the cutoff model for the Bag set
and the Out of bag bootstrap set

Bag Out of bag
Median IaR Median IGR
AUC 0.76 0.72-0.80 0.76 0.71-0.81
Accuracy 0.76 0.74-0.78 0.75 0.72-0.77
Sensitivity 0.78 0.71-0.86 0.67 0.51-0.80
Specificity 0.76 0.73-0.78 0.75 0.73-0.78
Kappa Cohens 0.15 0.12-0.19 0.11 0.07-0.15

AUC, area under the ROC curve; IQR, interquartile range.

two-step procedure with primary excision followed by
WLE. Despite several prospective randomized trials, the
optimal extent of the excision margin remains controver-
sial, which is reflected in the persistent lack of consensus
among global guidelines.

"To date, there have been seven completed RC'Ts, includ-
ing a recently published feasibility report for active
enrollment in the MelMar'I=I1 trial [6,20-25]. A further
six meta-analyses, including a Cochrane review, con-
cluded that the current evidence was insufficient to iden-
tify optimal excision margins [26-30].

The actual EU guideline states that an adequate safety
margin is needed ‘to minimize the risk of local recurrence’,
in line with a meta-analysis showing that the use of a wider
border may be preferable, improving specific-melanoma
survival and recurrence control [3,9,29]. Nevertheless,
when dealing with malignant melanoma arising in cutane-
ous areas with aesthetic or functional relevance, the same
EU guidelines suggest narrower margins for re-excision
to preserve function, maintain cosmesis, and allow recon-
struction, especially for facial, acral, and genital lesions [3].
Lau ¢z al. [31] examined a group of patients with stage
IA melanomas who underwent standard excision with
10-mm margins and identified self-reported postoperative
complications in 25% of cases. This relatively high per-
centage confirms the necessity of employing 10-mm exci-
sion margins, especially for lesions situated near critical
structures. Being aware of the above-mentioned criticism,
Maurichi ez al. [32] retrospectively investigated whether
the outcomes of a narrower (5-mm) WLE were associated
with local recurrence and melanoma-specific mortality in
patients with T'la melanomas close to critical structures.
Their findings suggest that local excision with 5-mm

margins in T'1a melanoma may not be associated with an
increased risk of local recurrence.

Zijlker ez al. [5] conducted a literature search to identify
data on the outcomes after omitting WLLE. No prospec-
tive or retrospective studies have been conducted. This
retrospective study showed no differences in overall
survival after correcting for confounding factors [33]. In
addition, the incidence of melanoma tumor cells in WLE
specimens varies from 0 to 4.2% in the literature [34-38].
This means that >96% will not benefit from routine
WLE, as they do not harbor any disease.

Considering the lack of updated guidelines regarding
WLE margins and the limitations related to their appli-
cation, the authors aimed to deepen the focus on this
topic and evaluate the efficacy of the WLE procedure
through a retrospective evaluation of a single-institution
large case series. To the best of our knowledge, this is the
first study to highlight a possible association between the
performance of WLE and patient prognosis while also
identifying factors that may predict WLE positivity. The
ultimate goal was to select a cohort of patients who would
benefit from this surgical procedure. Indeed, along with
the surgical complications that may be associated with
WLE, there is criticism regarding the reliability of lym-
phatic mapping after the removal of suspected lesions in
anatomical regions in which reconstruction with a skin
graft or flap is required. Although current guidelines
suggest performing definitive surgical excision simul-
tancously with SLLNB, further studies are required to
demonstrate the accuracy of SLNB in these situations
[39]. Lastly, the COVID era has forced surgeons to dra-
matically reduce their practice due to rapidly decreasing
hospital admissions for elective surgery, which has led to
the need to further select patients with melanoma eligi-
ble for surgery.

‘This study is the first to show that the incidence of mel-
anoma tumor cells in WLE specimens is low. Indeed,
among the 460 subjects who satisfied the histological,
clinical, and follow-up inclusion criteria, residual malig-
nant melanoma tissue after WLE was found in only 22
patients (4.78%) (7 patients in group A and 15 patients
in group B). Although the frequency of melanoma pro-
gression is higher in patients who undergo tumor-positive
WLE, local or distant malignant melanoma metastases
have been reported in patients who undergo tumor-
negative WLE.

Despite the statistically significant impact on disease
progression in the univariate analysis, the presence of
residual melanoma in WLE lost its significance as an
independent predictive variable for malignant melanoma
prognosis in the Cox multivariate analysis. According
to the multivariate evaluation of clinical and pathologi-
cal variables favoring disease progression, only Breslow
thickness and width of the WLE demonstrated predictive
power. The relationship between the width of the WLE
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Table 6 Fitting parameters of the cutoff model for the Bag set and the Out of bag bootstrap set stratified by sex

Male Female
Bag Out of bag Bag Out of Bag

Median IGR Median IGR Median IGR Median IGR
AUC 0.6 0.52-0.60 0.61 0.50-0.71 0.9 0.87-0.92 0.91 0.86-0.94
Accuracy 0.69 0.29-0.59 0.67 0.29-0.57 0.83 0.8-0.86 0.82 0.77-0.85
Sensitivity 0.8 0.62-1 0.5 0-0.76 1 0.89-1 0.8 0.6-1
Specificity 0.68 0.26-0.76 0.68 0.26-0.76 0.83 0.79-0.86 0.83 0.77-0.86
Kappa Cohens 0.07 0.03-0.12 0 0.0-0.02 0.31 0.23-0.38 0.21 0.14-0.29

AUC, area under the ROC curve; IQR, interquartile range.

and worsening prognosis can be explained by the greater
depth of the primary malignant melanoma lesion or by
the lack of radicality for anatomical reasons. Therefore,
Breslow thickness was the only independent predictive
factor for melanoma progression.

Regarding the second endpoint, logistic regression
showed that only sex and Breslow thickness were asso-
ciated with a positive WLE. Therefore, an ROC analysis
separated by sex was conducted to determine the Breslow
thickness (used as continuous in mm), which could pre-
dict residual melanoma at WLE. ROC curve analysis
identified a value of 2.31 mm as the optimum cutoff value
of Breslow’s thickness to predict a tumor-positive WLE,

showing a sensitivity of 0.75 and specificity of 0.75 (AUC,
0.76, and 0.5). A Breslow thickness value of 2.31 mm was
confirmed as the optimum cutoff in women, demonstrat-
ing a high accuracy (AUC = 0.9, Youden index = 0.71) in
the prediction of tumor-positive WLE; in men, the better
cutoff was 2.4 mm, but with a lower accuracy (AUC = 0.6,
Youden index = 0.26).

Therefore, the data suggest the need to more carefully
evaluate the routine preventive use of WLE in melano-
mas less than 2.3 mm thick, according to the high rate
of negativity after removal and the absence of a signif-
icant impact on the prognosis, even in cases of tumor-
positive WLE. Therefore, overtreatment can be avoided,
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reducing health costs, hospital stays, and eventual
complications.

The main limitation of this study was that it was a retro-
spective, single-center study. However, the sample size
and long-term follow-up allowed us to draw conclusions
from a statistical perspective. Moreover, the design of
the analysis in this study may be useful for conducting
research on a larger scale.

Conclusion

A preliminary study showed that only approximately
5% of patients had residual melanoma at WLE without
affecting PFS. These data suggest that Breslow thickness
is the only predictive factor for melanoma progression
and a predictive factor for residual melanoma WLE with
a cutoff of 2.3 mm, suggesting a more selective recourse
to WLE in thin melanomas. However, prospective ran-
domized trials are required to corroborate these results.
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