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Email: andrea. maurichi@istitutotumori.mi.it gins for T1 melanomas (invasive melanomas with Breslow thickness <1 mm), includ-
ing those in radial growth phase, which are without metastatic potential; however,
Funding information such margins may be problematic on head-and-neck.
Emme Rouge Objective: We compared outcomes of wide (10 mm margins) versus narrow (5mm
margins) excisions in patients with radial growth phase T1 melanoma on head-and-
neck including face.
Methods: We retrospectively examined 610 consecutive patients excised with wide
versus narrow margins, from 2001 to 2018, at six European centres. In all cases, ra-
dial growth phase, and clear margins with 5 or 10 mm of clearance, were ascertained
histologically. Multivariable models investigated associations of margins and other
factors with overall survival and local recurrence.
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SURGICAL MARGINS IN T1 RGP MELANOMA

Results: Three hundred and sixteen (51.8%) patients received wide excision, 219
(69.3%) with primary wound closure, 97 (30.7%) with reconstruction; 294 (48.2%) pa-
tients received narrow excision, 264 (89.8%) with primary wound closure, 30 (10.2%)
with reconstruction (p<0.001). Median follow-ups were 88months (wide) and
187 months (narrow) (inter-quartile ranges 43-133 and 79-206, respectively). Ten-
year overall survival (95% confidence interval) was 96.7% (94.2%-99.3%) in wide
and 98.2% (96.4%-100%) in narrow patients. Ten-year local recurrence incidence
was 6.4% (4.1%-10.1%) in wide and 7.8% (5.3%-11.6%) in narrow groups. Lentigo
maligna melanoma subtype appeared associated with increased risk of local recur-
rence in narrow versus wide patients (15.0% vs. 7.5%; p = 0.190).

Conclusions: Narrower excision margins for T1 radial growth phase melanoma are
not associated with worse overall survival (hazard ratio 0.97, p = 0.996) or increased
local recurrence (subdistribution hazard ratio: 0.87; p = 0.751) compared to wider
margins, and may be safely applied to such lesions, although caution may be required
in the presence of lentigo maligna melanoma.

INTRODUCTION

Thin melanomas (T1, Breslow thickness <1 mm) constitute
nearly 70% of newly diagnosed cutaneous melanomas: stan-
dard treatment is wide local excision (WLE) with 10 mm
margins'~ and outcomes are excellent.* A large proportion
of primary T1 melanomas is diagnosed in radial growth
phase (RGP) - a histologically determined early disease
stage, according to the stepwise model of Clark et al.,”™® in
which melanoma cell proliferation is mainly confined to the
epidermis, although the papillary or, rarely, the superficial
reticular dermis may be invaded by small clusters of non-
proliferating cells, unable to metastasize.”"

In the subsequent vertical growth phase (VGP), the mel-
anoma cells expand into the dermis, and have the potential
to metastasize.'"'? The differing behaviours of RGP versus
VGP melanomas®™? reflect differences in patient outcomes'’
with consequences for treatment planning.

As regards the width of surgical margins for thin mel-
anomas, a clinical trial conducted by the World Health
Organization that evaluated 612 patients with invasive mela-
noma <2 mm thick, randomized to excision with either 1 cm
or with 3 cm margins," found no differences in regional
nodal involvement, distant metastases, disease-free survival
(DFS) or overall survival (OS) between the groups.15

Current melanoma guidelines'™ reaffirm a WLE with
10mm margins for T1 melanomas. However, no studies
have evaluated growth phase in relation to surgical mar-
gins,"*'® and current guidelines do not indicate whether
growth phase affects the adequacy of margins.'> A WLE
with 10 mm margins cannot always be performed on the
face and other parts of the head and neck. Furthermore,
patients with melanoma at such a site, and candidates for
WLE with 10mm margins, may decline the procedure
after being informed of potential side effects, such as scar-
ring or other cosmetic problems, and functional compro-
mise. The guidelines'™ acknowledge these difficulties by
noting that final surgical margins may vary depending on
lesion location and functional or cosmetic considerations.

However, it is important to investigate whether a narrower
WLE is oncologically safe.

In the present study our primary aim was to investigate
whether a narrower (5mm) WLE, is oncologically safe in
patients with T1 melanomas in RGP on the head and neck
including face. We retrospectively assessed patients who
declined WLE with a 10mm margin, preferring to accept
a 5mm margin instead, and compared outcomes in these
two groups. We confined our attention to T1 melanomas in
RGP, since the clinical behaviour of melanoma in RGP may
be similar to that of in situ melanoma, for which a WLE of
5mm is acceptable." Our secondary aim was to compare the
need for reconstructive surgery in the two groups.

METHODS

Seven hundred and five patients aged >18 years, with local-
ized T1 primary cutaneous melanoma in RGP on the head
and neck including face, consecutively treated between 2001
and 2018, were considered for study inclusion. Patients were
diagnosed and treated at the Istituto Nazionale dei Tumori,
Milan, Italy; Queen Mary University, London, United
Kingdom; the University Hospitals of Brescia, Genoa, and
Modena, all in Italy; and the Istituto Oncologico Svizzera
Italiana, Bellinzona, Switzerland.

Fifty-two (7.4%) cases had missing data and were ex-
cluded; 17 (2.4%) cases with a history of other invasive cancer
(other than basal cell carcinoma) and 7 (1.0%) primary muco-
sal melanomas were also excluded. A further 19 cases (2.7%)
were excluded as they had incomplete excision margins after
WLE (including cases with melanocytic atypia at resection
margins). Thus 610 patients were included in the study. The
following were retrieved from the prospectively maintained
databases: age, sex, site, melanoma subtype, Breslow thickness,
Clark level, tumour-infiltrating lymphocytes, and regression.

All slides were reviewed by pathologists according to a
common protocol.'® The diagnosis and staging of all cases
were revised according to the eighth edition of the American
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Joint Committee on Cancer (AJCC) Cancer Staging
Manual."” Patients received an initial diagnostic excision.
After histologic confirmation of T1 RGP melanoma, pa-
tients who accepted the surgical procedure recommended by
the then-current guidelines,'® > underwent WLE to achieve
histologically determined lateral margins of 10mm, with
preservation of the deep muscular fascia."®* Patients who
declined the standard procedure'®** underwent WLE to
achieve histologically determined lateral margins of 5mm,
again with preservation of the deep muscular fascia.
Surgery was only performed after discussing benefits
and risks with the patient, and obtaining informed consent.
Patients whose final WLE margins were 5mm, constituted
the narrow group; those whose final WLE margins were
10 mm constituted the wide group. After WLE, patients were
followed by physicians of the melanoma units involved in the
study, according to a predefined protocol (every 6 months for
the first 5years, and once a year for the following 5years).
Recurrences subsequent to definitive surgery were classified
as local if they developed within the primary scar; regional if
they were satellites, in-transit metastases, or occurred in re-
gional lymph nodes; and distant if non-regional skin, subcu-
taneous, nodal or visceral metastases developed. The study
was conducted in accordance with applicable laws, regula-
tions and guidelines for the protection of human subjects.

Statistical methods

The primary aims of the study were to compare OS, DFS and
crude cumulative incidence of local recurrence (CCI of LR),
between the wide and narrow groups, all assessed from the
date of diagnosis. OS was time to death for any cause. DFS
was time to recurrence or death, whichever occurred first.
OS and DEFS curves were estimated using the Kaplan-Meier
method and compared using the log-rank test. The CCI of
LR was estimated in a competing risk setting, with regional
relapse, distant relapse, and death considered as competing
events; CCI curves were compared using the Grey test.

The secondary study aim was to compare the need for re-
constructive surgery in the two groups: associations between
the requirement for reconstruction and each group were as-
sessed with a logistic model that estimated odds ratios (OR)
compared by the Wald test.

General and clinicopathological differences between the
groups and centres were assessed by standardized mean differ-
ence (SMD).**** SMD, a measure of the magnitude of mean dif-
ferences, takes continuous values from 0 to infinity: the higher
the SMD the greater the difference. An SMD of around 0.3 is
considered to indicate a possible between-group imbalance,
however the clinical relevance of SMDs also needs to be assessed.

Associations between margin group, a priori selected
clinicopathological characteristics, and outcomes, were
assessed by Cox (OS, DFS) and Fine and Grey (CCI of LR)
univariable and multivariable models. The multivariable LR
model included width of excision margins, melanoma sub-
type, Breslow thickness, and Clark level. The multivariable

Cox models additionally included tumour-infiltrating lym-
phocytes, and regression. Treating centre was modelled as
a random effect. Continuous variables were modelled using
three-knot restricted cubic splines to obtain a flexible fit.>

Median follow-up was estimated from OS data using the
reverse Kaplan-Meier method.”® The analyses were con-
ducted using SAS version 9.2 and R software.”

RESULTS

Margins, tumour characteristics and wound
closure

All patients underwent an initial excisional biopsy followed
by one or more WLEs: 316 (51.8%) received a WLE with
median 9.7mm margins (range 8.2-10.8 mm; interquartile
range [IQR]: 9.2-10.4mm) and 294 (48.2%) received WLE
with median 4.6 mm margins (range 3.3-5.7 mm; IQR: 4.1-
5.2mm). In 127/610 (20.8%) cases more than one re-excision
was performed to achieve a histological margin of 5 or
10 mm, 59/316 (18.7%) in the wide group and 68/294 (23.1%)
in the narrow group.

The characteristics of the two groups are summarized in
Table 1. Overall, 53.9% patients were female. The most common
(79.2%) subtype was superficial spreading melanoma (SSM).
Mean Breslow thickness was 0.3mm (range 0.2-0.4mm).
Tumour-infiltrating lymphocytes were absent in 84.8%, non-
brisk in 12.1% and brisk in 3.1% of cases. Patients in the wide
group were slightly older (49 vs. 45years, SMD 0.467); had
lower Breslow thickness (0.3 vs. 0.4, SMD 0.792), less often had
Clark level III (1.3% vs. 11.2%, SMD 0.421), and less often had
regression (3.8% vs. 12.2%, SMD 0.315). The SMD of 0.792 for
Breslow thickness and SMD of 0.421 for Clark level suggest
that the wide margin group has slightly more favourable prog-
nostic characteristics: this might be important only if our study
indicated that outcomes in the narrow margin group were in-
ferior to those in the wide margin group.

Of the 316 patients in the wide group, 219 (69.3%) received
primary wound closure and 97 (30.7%) required reconstruc-
tion with skin graft or flaps. Of the 294 patients in the narrow
group 264 (89.8%) received primary wound closure and 30
(10.2%) required a skin graft or flaps. The difference in recon-
struction frequency between the groups was significant (5 vs.
10mm: odds ratio 0.26; 95% CI: 0.16-0.40; p <0.001).

Survival, local recurrence and second primaries

After median follow-ups of 88 months (1st and 3rd quartiles
43-133) and 187 months (1st and 3rd quartiles 79-206) in the
wide and narrow groups, respectively, 10-year OS was 96.7%
(95% confidence interval, CI, 94.2-99.3) and 98.2% (95% CI
96.4-100; p = 0.087), respectively; DFS was 89.6% (95% CI
85.8-93.6) and 89.3% (95% CI 85.7-93.0; p = 0.921), respec-
tively; and CCI of LR was 6.4% (95% CI 4.1-10.1) and 7.8%
(95% CI 5.3-11.6; p = 0.563) respectively (Figure 1).
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TABLE 1 Clinicopathological characteristics of the 610 patients with T1 melanoma in RGP on head and face according to the width of excision

margins.
Overall
N=610 (%)
Sex, N (%)
Female 329 (53.9)
Male 281 (46.1)
Age (years)

Median (Ist and 3rd quartile)
Mean (95% confidence interval)

Centre, N (%)

46.5 (38.2-57.6)
47.7 (46.7-48.7)

INT, Milan, Italy 428 (70.2)

1081, Bellinzona, Switzerland 8 (1.3)

QMU, London, UK 24 (3.9)

University Hospital of Brescia, Italy 44 (7.2)

University Hospital of Genoa, Italy 50 (8.2)

University Hospital of Modena, Italy 56 (9.2)
Subtype

Lentigo maligna melanoma 127 (20.8)

Superficial spreading melanoma 483 (79.2)
Breslow thickness (mm)

Median (Ist and 3rd quartile) 0.3 (0.2-0.4)

Mean (95% confidence interval)

Clark level, N (%)

0.32(0.31-0.33)

10 mm margin

5mm margin

II 573 (93.9)

111 37 (6.1)
Tumour-infiltrating lymphocytes, N (%)

Absent 517 (84.8)

Non-brisk 74 (12.1)

Brisk 19 (3.1)
Regression, N (%)

Absent 562 (92.1)

Present 48 (7.9)

N =316 (%) N =294 (%) SMD
0.007
171 (54.1) 158 (53.7)
145 (45.9) 136 (46.3)
0.467
49 (40-62) 45 (36.6-52.9)
50.5 (49.0-52.0) 44.7 (43.4-46.0)
215 (68.0) 213 (72.4) 0.803
5(1.6) 3(1.0)
18 (5.7) 6(2.0)
23(7.3) 21 (7.1)
26 (8.2) 24 (8.2)
29 (9.2) 27(9.2)
0.020
67 (21.2) 60 (20.4)
249 (78.8) 234 (79.6)
0.792
0.3 (0.2-0.3) 0.4 (0.3-0.4)
0.28 (0.26-0.29) 0.36 (0.35-0.37)
0.421
312 (98.7) 261 (88.8)
4(1.3) 33 (11.2)
0.183
273 (86.4) 244 (83.0)
38 (12.0) 36 (12.2)
5 (1.6) 14 (4.8)
0.315
304 (96.2) 258 (87.8)
12 (3.8) 36 (12.2)

Abbreviations: INT, Istituto Nazionale dei Tumori; IOSI, Istituto Oncologico Svizzera Italiana; QMU, Queen Mary University; SMD, standardized mean difference.

Analysis of LR differences between the groups accord-
ing to melanoma subtype (Figure 2) showed that for len-
tigo maligna melanoma (LMM), the CCI of LR, at both
5 and 10years (no events after 5years), was numerically
lower (not significant) in the wide compared to the nar-
row group (7.5%, 95% CI 3.2-17.5 vs. 15%, 95% CI 8.2-27.5;
p =0.190).

During follow-up, 16 patients developed in situ mela-
noma, seven developed Tla melanoma in RGP; eight devel-
oped Tla melanoma in VGP, six developed T1b melanoma,
and four developed T2a melanoma. In addition, three pa-
tients developed two other primary melanomas (in addition
to the first): in all three cases the second and third primaries
were Tla in RGP and T1b, respectively. None of the patients
with multiple melanomas developed regional or distant re-
currence during follow up.

Association analyses

The results of the univariable and multivariable Fine and
Grey models analysing LR in relation to excision margins,
histotype, Breslow thickness and Clark level, are shown in
Table 2. Neither excision margin, Breslow thickness, nor
Clark level were significantly associated with CCI of LR. For
the LMM subtype (against SSM) the subdistribution hazard
ratios for LR were 1.90 (95% CI 1.00-3.59; p = 0.049) univari-
able, and 2.03 (95% CI 1.08-3.80; p = 0.027) multivariable.
The results of the univariable and multivariable Cox
models for OS and DFS are shown in Table 3. In the univari-
able and multivariable OS models width of excision margins
was not associated with OS (HR: 0.91; 95% CI: 0.32-2.61;
p = 0.865, and HR: 0.97; 95% CI: 0.30-3.12; p = 0.996, uni-
variable and multivariable models, respectively). As regards
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FIGURE 1 (a) Kaplan-Meier curve of overall survival for patients
with T1 melanomas in radial growth phase occurring on head and neck,
according to width of excision margin (10 vs. 5mm). (b) Kaplan-Meier
curve of disease-free survival for patients with T1 melanomas in radial
growth phase occurring on head and neck, according to width of excision
margin (10 vs. 5mm). (c) Kaplan-Meier curve of crude cumulative
incidence of local relapse for patients with T1 melanomas in radial
growth phase occurring on head and neck, according to width of excision
margin (10 vs. 5mm).

DEFS, by univariable and multivariable models, excision
margin width (HR: 1.05; 95% CI: 0.55-2.01; p = 0.886, and
HR: 0.77; 95% CI: 0.38-1.55; p = 0.458, respectively) was not
associated with DFS, while higher Breslow thickness (HR:
0.4 vs. 0.2mm: 2.48; 95% CI: 1.27-4.87; p = 0.023 and HR:

(a)
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FIGURE 2 (a) Crude cumulative incidence curve of local relapse of
lentigo maligna melanoma according to width of excision margin (10 vs.
5mm). (b) Crude cumulative incidence curve of local relapse for superficial
spreading melanoma according to width of excision margin (10 vs. 5mm).

2. 81; 95% CI: 1.38-5.73, p = 0.06317, respectively) was sig-
nificantly associated with worse DFS. LMM was associated
with worse DFS (HR: 1.82; 95% CI: 1.02-3.23; p = 0.042) in
the multivariable model only.

Overall there were 41 (6.7%) LRs, including 18 (5.7%) in
the wide group and 23 (7.8%) in the narrow group, five (0.8%)
regional relapses, including two (0.6%) in the wide group and
three (1.0%) in the narrow group, and two (0.3%) distant me-
tastases (both in the wide group and both more than 7years
after primary surgery). There were two melanoma-related
deaths: these occurred in the two wide-group patients who
developed distant metastases.

DISCUSSION

Our main study finding is that treating primary T1 melano-
mas in RGP with a WLE of 5mm margins - instead of the
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TABLE 2 Result of univariable and multivariable Fine and Grey models for local relapse.

Univariable models

Multivariable models

Covariates sHR 95% CI
Width of excision margins

5mm versus 10 mm 1.11 0.48-2.52
Subtype

LMM versus SSM 1.90 1.00-3.59
Breslow thickness (mm)

0.4 versus 0.2 2.09 0.77-5.67
Clark level

III versus IT 0.72 0.18-2.89

P sHR 95% CI p

0.811 0.751
0.87 0.36-2.08

0.049 0.027
2.03 1.08-3.80

0.350 0.227
2.28 0.89-5.85

0.645 0.779
0.82 0.20-3.31

Abbreviations: LMM, lentigo maligna melanoma; SSM, superficial spreading melanoma.

10 mm margins recommended by the current guidelines'™ -

did not significantly affect CCI of LR (HR: 0.87; p =0.751), OS
(HR: 0.97; p = 0.996), or DFS (HR: 0.77; p = 0.458) (Tables 2
and 3), even though the wide group had slightly more favour-
able prognostic factors than the narrow group (Table 1).

To our knowledge this is the first study to investigate
the oncological adequacy of 5mm margins in a large series
of patients with primary T1 melanoma in RGP. In fact few
studies have been concerned with thin melanoma in RGP:
in general they found that RGP was associated with better
outcomes than VGP.*** Rawlani et al.* retrospectively
examined 5-year recurrence-free survival in a series of 79
primary cutaneous melanomas of the head and neck, of
varying Breslow thickness (60% <1 mm). Reduced margins
were used on melanomas located on or near the face, where
use of recommended margins may have increased the risk
of functional or cosmetic defect. Reducing excision margins
was not associated with increased LR rates and the authors
concluded that margins could be safely reduced in melano-
mas in close proximity to critical head and neck structures.

McKinnon et al.* retrospectively analysed 2681 mela-
nomas <2mm thick to investigate whether narrower mar-
gins increased the risk of LR or mortality. They found that
the risk was small and inversely related to margin width.
However when cases with a small margin (<8 mm in fixed
tissue, corresponding to <10 mm in vivo) were excluded from
the analysis, margin no longer predicted LR, whereas lesion
thickness retained its predictive significance. These findings
indicate that a small margin (<8 mm in fixed tissue) is asso-
ciated with increased LR risk (which is nonetheless small);
however in this study growth phase was not considered, and
thickness could be up to 2 mm, whereas we were concerned
only with lesions in RGP up to 0.8 mm thick.

We emphasize that in our study margins were measured
on the histological specimens, while some melanoma guide-
lines® refer specifically to clinical margins. The lower limit
of the margin range was 8.2mm in the 10mm group and
3.3mm in the 5mm group. These apparently inadequate his-
tological margins were probably adequate clinically because
histological margins are generally smaller than clinical mar-
gins because of tissue shrinkage during fixation.*>

In our cohort all adverse events (mainly LR, because re-
gional relapses and distant metastases were rare) occurred
24 and 36 months after diagnosis. In an analysis of outcomes
after LR in 648 melanomas of Breslow thickness <0.75 to
>4.0mm, Dong et al.”® found that LR generally occurred
within the first 2years, and that most patients recurred
by 5Syears. However for patients with melanomas <0.75 to
1.5mm, median disease-free interval was over 2 years, con-
sistent with our findings.

As regards the secondary aim of our study, we found that
less than 10% of patients in the narrow group required recon-
structive surgery with skin graft or flaps, compared to nearly
30% in the wide group. This difference was significant and
suggests that narrower margins can reduce the infection,
poor healing, scarring, and psychological problems often
reported for excisions on the face or close to other critical
structures.”® Lau et al.> investigated a series of stage IA mel-
anomas, diagnosed according to AJCC 2009%° and treated
with standard 10mm margins. They found that postoper-
ative morbidities were self-reported in 25% of patients. This
rather high proportion suggested that the need for 10mm
excision margins should be re-evaluated, particularly when
the lesion is close to critical structures on the head and neck.
For similar reasons, the 2009 Cochrane review suggested
that a trial comparing 5mm with 10 mm excision margins
for facial melanomas would be useful.*®

Although we found that melanoma subtype was not sig-
nificantly associated with risk of LR, it is noteworthy that
among patients with LMM, those with narrow margins had
15% CCI of LR at 10 years compared to 7.5% in the wide group
(Figure 2). This difference was not significant (p = 0.190).
Dong et al.* also found that all subtypes (including LMM)
had similar median times to LR, consistent with our findings.
However, in their large case-control (LR-no LR) study of T'1
melanomas, MacKenzie Ross et al.” found that higher LR was
significantly associated with LMM, as well as with desmo-
plastic melanoma (DM), ALM, and other melanomas mainly
composed of spindle cells. In the review of Chen et al.*® DM,
an uncommon subtype, was also found associated with a
significantly higher LR rate than other melanoma subtypes,
and resection with greater than 10 mm margins significantly
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predicted survival irrespective of tumour thickness.*® These
studies®”*® were not specifically concerned with T1 melano-
mas in RGP; nevertheless in combination with our findings,
they suggest that reduced excisions for melanoma subtypes
associated with a higher LR are potentially inadequate. Our
series included no ALM or DM, consistent with the fact that,
for various reasons, these subtypes are rarely diagnosed at an
early stage.”**°

In the multivariable models for DES applied to our series,
the only variables associated with this outcome were Breslow
thickness and melanoma subtype. As regards OS, no sig-
nificant association was found either in the univariable or
multivariable models (the latter characterized by very low
number of events).

The main strengths of the study are that it comprised a
large series of patients recruited from several Italian, Swiss
and UK specialist melanoma centres, and that follow-up
was long. Limitations are that it is retrospective, and that
the wide and narrow groups were defined by patient deci-
sions to accept or refuse, respectively, the guideline recom-
mendations that excisions be wide. Because of this bias, it is
possible, particularly in terms of the strength of physician
accounts of the possible aesthetic and functional sequelae of
wide excision. Another limitation is that the histopatholog-
ical review was not centralized, although all the slides were
reviewed according to a common protocol.'®

To conclude, our data indicate that WLE with narrow
(5mm) margins in primary T1 melanomas of the head and
neck in RGP is not associated with worsened outcomes, and
is associated with significantly fewer reconstructive surger-
ies. Nevertheless, full discussion with the patient is essential
before narrower margins are applied, and caution is war-
ranted in the presence of LMM. Our findings may be useful
for future melanoma treatment guidelines.
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