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Background: Sentinel lymph node biopsy is not routinely recommended for Tla cutaneous melanoma
due to the overall low risk of positivity. Prognostic factors for positive sentinel lymph node (SLN™) in this
population are poorly characterized.

Objective: To determine factors associated with SLN™ in patients with T1a melanoma.

Methods: Patients with pathologic Tla (<0.80 mm, nonulcerated) cutaneous melanoma from 5 high-
volume melanoma centers from 2001 to 2020 who underwent wide local excision with sentinel lymph node
biopsy were included in the study. Patient and tumor characteristics associated with SLN* were analyzed
by univariate and multivariable logistic regression analyses. Age was dichotomized into =42 (25% quartile
cutoff) and >42 years.

Results: Of the 965 patients identified, the overall SLN* was 4.4% (IV = 43). Factors associated with SLN™
were age =42 years (7.5% vs 3.7%; odds ratio [OR], 2.14; P = .03), head/neck primary tumor location (9.2%
vs 4%; OR, 2.75; P = .04), lymphovascular invasion (21.4% vs 4.2%; OR, 5.64; P = .01), and =2 mitoses/mm?
(8.2% vs 3.4%; OR, 2.31; P = .03). Patients <42 years with =2 mitoses/mm?* (V = 38) had a SLN" rate of
18.4%.

Limitations: Retrospective study.

Conclusion: SIN" is low in patients with Tla melanomas, but younger age, lymphovascular invasion,
mitogenicity, and head/neck primary site appear to confer a higher risk of SLN". (J Am Acad Dermatol

2023;88:52-9.)
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INTRODUCTION

Most newly diagnosed melanomas present with
localized disease, of which the majority are T1
lesions (=1 mm)."” According to National
Comprehensive Cancer
Network guidelines,’ sentinel
lymph node biopsy (SLNB)
should not be routinely rec-
ommended for patients with
Tla melanomas but may be
considered for T1b lesions
(0.80-1.0 mm Breslow’s depth
with or without ulceration or
<0.8 mm with ulceration).”
Past studies have identified
high-risk features associated
with positive sentinel lymph
node (SLNT) in thin (=1 mm)
melanoma, including younger
age, presence of lymphovas-
cular invasion (LVD), mitogenicity, and a higher Clark
level."”'* To what extent these factors confer an
increased risk of SLN" in otherwise low-risk Tla
lesions has not been well defined. Data from prior
studies evaluating SLNB in T1 melanomas have
generally been weighted toward T1b lesions,'""*
and therefore, data specific to Tla melanomas are
largely lacking.

A previous single-institution study by our group
investigated predictors of SLN™ in Tla cutaneous
melanoma and found that younger age (<40 years)
and mitotic rate =1 mitosis/mm® conferred an
increased risk of SLN', with a rate of 5.3% for
younger patients alone and 12.8% when both
factors were present.'” A SLN™ rate of at least 5%
is typically accepted as the threshold to support
the performance of SLNB,"'*“! suggesting there
may be subgroups of patients with Tla (eg,
younger age with mitogenic tumors) for whom
selective use of SLNB may be justified. The study
was limited by its relatively small number of SLN™
patients (V = 13) and by virtue of its single-center
nature.

The purpose of the current study was therefore to
evaluate prognostic factors for SLN" and outcomes
of patients with Tla cutaneous melanoma undergo-
ing SLNB in a large multicenter study population.
The findings could help better inform clinicians and
patients with these otherwise low-risk melanomas in

biopsy.

CAPSULE SUMMARY Adult

- Factors associated with sentinel node
positivity in patients with T1a melanoma
are uncharacterized.

« Patients who are younger in age, with
lymphovascular invasion, a high mitotic
rate, and a head/neck tumor have a
higher risk of node positivity, prompting
consideration of sentinel lymph node

decision-making for careful and selective consider-
ation of SLNB.

MATERIALS AND METHODS

Data source and patient

selection
patients  over
18 years of age who under-
went wide local excision
(WLE) of Tla (<0.80 mm
and nonulcerated) cuta-
neous melanoma and SLNB
between January 1, 2001,
and December 31, 2020,
were identified from 5 high-
volume melanoma institu-
tions in the United States.
Only patients with no resid-
ual disease found on the
WLE specimen were
included in the study population. All centers obtained
institutional review board approval and performed
independent data abstraction from the medical re-
cords, which were provided to the primary center for
analysis. Of the 965 patients included, 490 (51%) were
from a single institution and comprised data which
have been previously published.'”

Variables

Patient variables evaluated included age and sex.
Tumor characteristics included anatomic site (ex-
tremity, axial/trunk, and head/neck), Clark’s level,
tumor thickness (analyzed as both a continuous and
binary variable and separately dichotomized into
<0.7 mm [75% quartile cutoff] and =0.7 mm),
histology (superficial spreading, nodular, lentigo
maligna, acral lentiginous, and unclassified), vertical
growth phase, tumor-infiltrating lymphocytes (ab-
sent, brisk, nonbrisk, and unknown), regression,
satellitosis, LVI, perineural invasion (PNI), and
mitotic count (0, 1, and =2 mitosis/mm?). Mitotic
rate was categorized in this fashion as mitotic rate >2
mitosis/mm? is considered as an adverse feature by
the National Comprehensive Cancer Network for
SLN" in thin melanomas.' Age was analyzed
continuously and was also dichotomized into
=42 years (25% quartile cutoff) and >42 years.
Deep margin status of the original biopsy specimen
was classified as positive, negative, or unknown. The
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Abbreviations used:

DSS: disease-specific survival

LVL: lymphovascular invasion

OR: odds ratio

PNI: perineural invasion

SLN: sentinel lymph node

SLN—: negative sentinel lymph node

SLN+: positive sentinel lymph node
SLNB: sentinel lymph node biopsy
WLE:  wide local excision

patients were divided into cohorts based on negative
sentinel lymph node (SLN ") and SLN™ SLNB results.

Statistical methods

Descriptive statistics are presented as frequencies
for categorical variables and as medians and IQRs for
continuous variables. Univariable analyses were
performed using the Pearson’s chi-square test for
categorical variables and the Wilcoxon’s rank sum
test for continuous variables. Patient and tumor
characteristics associated with SLN™ were analyzed
by univariate and multivariable logistic regression
analyses. The goodness-of-fit of the model was
assessed with the Hosmer-Lemeshow test.'” A clas-
sification and regression tree utilizing a recursive
partitioning algorithm developed a decision tree of
patients to risk-stratify patients for SLN'. Only
patients without LVI (N = 952) were included in the
classification and regression tree analysis due to the
very low incidence of this histologic characteristic in
Tla melanomas. Five-year recurrence-free survival
was defined as the interval [in months] from WLE and
SLNB to disease recurrence. Five-year disease-
specific survival (DSS) was defined as the interval
from WLE and SLNB to melanoma-related death. All
tests were two-sided, and a P value less than .05 was
considered statistically significant. Statistical analyses
were performed in Stata version 16 (Statacorp LLC).

RESULTS
Characteristics of the cohort

Of the 965 patients with Tla melanoma, the
SIN* rate was 4.5% (IV = 43). The overall median
age and tumor thickness were 53.6 (IQR, 43-63)
years and 0.60 (IQR, 0.50-0.70) mm, respectively.
Approximately 82% of lesions were greater than
0.5 mm (N = 787). Most tumors were superficial
spreading in histology (V= 584, 60.5%), and approx-
imately half were located on the extremities (N = 475,
49.2%). The number of SLNs removed did not differ
between tumor primary sites, with a median of 2
nodes removed for extremity, axial/truncal, and
head/neck tumors (P = .45). Of the 420 patients for
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whom deep margin status of the original biopsy was
available, 157 (37.4%) had a positive deep margin,
although none of these patients had residual disease
at the time of WLE. No SLN™ patients and 1 SLN™
received adjuvant immunotherapy following
SLNB. Patient and tumor characteristics are shown
in Table 1.

Predictors of SLN*

On univariate analysis, factors associated with
SLN™ included age less than 42 years (age =42 SLN™:
7.5% vs age >42 SLN': 3.7%, P=.024), head or neck
location (head/neck SLN™: 9.2% vs non-head/neck
SLN™: 4.0%, P = .025), LVI (LVI present SLN": 21.4%
vs no LVI SLN™: 4.2%, P = .002), PNI (PNI present
SLN™: 25.0% vs no PNI SLN™: 4.4%, P = .046), and
mitotic count =2 mitoses/mm* (=2 mitoses/mm>
SLN": 82% vs <2 mitoses/mm? SLN': 3.4%,
P=.003). (Table D). Following multivariable analysis,
factors that remained associated with SLN " were age
<42 years (odds ratio [OR], 2.14; P =.03), head/neck
primary tumor location (OR, 2.75; P = .04), LVI (OR,
5.64; P = .01), and =2 mitoses/mm* (OR, 2.31;
P = .03) (Table 1. The Hosmer-Lemeshow test
demonstrated that the multivariate model had appro-
priate goodness-of-fit (P = .23). Among patients
without LVI, patients =42 years old (N = 184) had a
SLN™ of 7.6% (95% CI, 4.2%-12.4%), and if the mitotic
rate of the primary tumor was =2 mitoses/mm?
(N = 38), the SLN™ rate was 18.4% (95% CI, 7.8%-
34.3%). Patients with these characteristics in addition
to a head/neck primary tumor site (N = 6) had an
SLN™ rate of 33% (95% CI, 4.3%-77%) compared to
those without a head/neck primary site with a rate of
15.6% (95% CI, 5.3%-32.8%) (Fig 1.

Survival and recurrence analyses stratified by
SLN status

The median follow-up time of the cohort was 73
(IQR, 31-138) months. Five-year DSS in SLN™ versus
SLN™ patients was 90.7% versus 99.5% (P < .0001),
and 5-year recurrence-free survival in SLN" versus
SLN™ patients was 81.4% versus 95.6% (P < .0001),
respectively (Fig 2). SLN™ patients were more likely
to have a recurrence compared to SLN™ patients
(30.0% vs 7.8%, P < .001). Of the patients who
recurred (N = 37), 49% presented with a distant
recurrence (N = 18) and 38% with regional disease
(N =14). The remainder of patients (N = 5) presented
with both local and locoregional disease. There was
no significant difference in patterns of recurrence
between SLN™ versus SLN™ patients (P = .306).
Patients with head and neck melanomas had a higher
recurrence rate overall (19% [N = 15] vs 7% [N = 22],
P=.001). The majority of these recurrences (73%) for
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Table I. Patient and tumor characteristics of patients with T1a cutaneous melanoma who underwent sentinel
lymph node biopsy at 5 institutions from 2001 to 2020

SLN™(V = 922, 95.5%) N (%) SLN*(V = 43, 4.5%) N (%) P value
Age (median, y, IQR) 54 (44-63) 50 (40-64) .26
Age (y) 024*

=42 172 (18.7) 14 (32.6)

>42 750 (81.3) 29 (67.4)

Sex 37

Male 472 (51.2) 19 (44.2)

Female 450 (48.8) 24 (55.8)

Site of melanoma .033*

Extremity 452 (49.0) 23 (53.5)

Axial or trunk 391 (42.4) 12 (27.9)

Head or neck 79 (8.6) 8 (18.6)

Clark’s level .073

2 118 (12.8) 7 (16.3)

3 356 (38.6) 11 (25.6)

4 396 (43.0) 19 (44.2)

Unknown 52 (5.6) 6 (14.0)

Median tumor thickness: mm (IQR) 6 (5-7) 6.1 (5-7) 91
Tumor thickness (median, mm, IQR) 0.6 (0.5-0.7) 0.61 (0.5-0.7) 91
Tumor thickness (mm) .50

<0.7 583 (63.2) 25 (58.1)

=0.7 339 (36.8) 18 (41.9)

Histology a3

Superficial spreading 563 (61.1) 21 (48.8)

Nodular 33 (3.6) 2(4.7)

Lentigo maligna 35 (3.8) 0 (0)

Other/unclassified 291 (31.6) 20 (56.5)

Vertical growth phase .074

Absent 347 (37.6) 22 (51.2)

Present 575 (62.4) 21 (48.8)

Tumor-infiltrating lymphocytes .004*

Absent 193 (20.9) 5(11.6)

Brisk 79 (8.6) 2(4.7)

Non-brisk 457 (49.6) 17 (39.5)

Unknown 193 (20.9) 19 (44.2)

Regression 412

Absent 677 (73.4) 34 (79.1)

Present 245 (26.6) 9 (20.9)

Satellitosis 4 (0.43) 1(2.33) .091
Lymphovascular invasion .002*

Positive 11 (1.2) 2(4.7)

Negative 776 (84.2) 29 (67.4)

Unknown 135 (14.6) 12 (27.9)

Perineural invasion .046*

Positive 3 (0.6) 1(2.9)

Negative 386 (71.4) 18 (52.9)

Unknown 152 (28.1) 15 (44.1)

Mitotic count/mm? 013*

0 429 (46.5) 15 (34.9)

1 303 (32.9) 11 (25.6)

=) 190 (20.6) 17 (39.5)

Deep margin status 13

Positive 154 (16.7) 3 (7.0)

Negative 253 (27.4) 10 (23.3)

Unknown 515 (55.9) 30 (70.0)

SLN~, Negative sentinel lymph node; SLN™, positive sentinel lymph node.
*Indicates significance.
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Table II. Multivariable analysis of factors associated
with positive sentinel lymph node for patients with
T1a cutaneous melanoma who underwent sentinel
lymph node biopsy at 5 institutions from 2001 to
2020

Odds ratio [OR] (95% CIs) P value

Age (y)
>42 1 [reference]
=42 2.14 (1.09-4.20) .027*

Site of melanoma
Axial or trunk
Extremity
Head or neck
Lymphovascular invasion
Absent/unknown
Present
Mitotic count/mm?

1 [reference]
1.65 (0.80-3.39) 18
2.75 (1.06-7.14) .035*

1 [reference]
5.64 (1.42-22.31) .014*

0 1 [reference]
1 0.99 (0.45-2.21) .98
=2 2.31 (1.11-4.80) .025%

*Indicates significance.

patients with head and neck tumors occurred in
SLN™ patients, wherein the recurrence rate was 14%
(11/79), compared to 50% for SLN™ (4/8, P < .001).
By comparison, the recurrence rate for SLN™ patients
with non-head and neck melanomas was 2% (17/
843). There was no difference in regional recurrence
rates for SLN™ patients with head/neck and non-
head/neck primaries (2.5% and 0.9%, P = .14). Most
patients with head/neck tumors who recurred over-
all did so distantly (60%, N = 9).

DISCUSSION

In this study, we identify high risk factors for SLN™"
in patients with Tla melanomas using a large
multicenter cohort. To our knowledge, this is the
largest study addressing this particular topic. As T1
melanomas account for up to 25% of melanoma
deaths,'” identification of high-risk patients for SLN™"
with T1a lesions, for whom SLN™ is not routinely
recommended, could have profound public health
implications in how we care for these patients.

Factors found to be associated with SLN™ in this
study included age =42 years, LVI, mitotic rate =2/
mm?, and head and neck primary tumor site. These
data are largely concordant with previously pub-
lished studies. Prior investigations on thin mela-
nomas have identified younger age as a risk factor
for SLN™, including a previous institutional study by
our group on Tla lesions."'*'"*! In a prior study by
Sondak et al,”’ younger age, particularly in the
context of a high mitotic rate, conferred a high risk
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for SLN™, irrespective of tumor thickness, in thin
melanomas. Our study corroborates these results for
T1la lesions, even though tumor thickness and Clark’s
level were not found to carry a higher risk of SLN™ in
the present study. This inverse relationship of age
with SLN metastasis has been well-documented and
may relate to differences in tumor biology or
lymphatic permeability.****

Additionally, head/neck primary tumor location
was associated with SN for Tla melanomas.
Previous institutional studies have identified the
axial location as a risk factor for SLN' in thin
melanomas,””*® while a meta-analysis of SLN* in
thin melanoma (<1 mm) performed by Warycha
et al*” did not find primary tumor anatomic location
to be a high risk factor for nodal metastases, although
there was significant heterogeneity among the
included studies. Prior studies across melanoma
thickness lesions have demonstrated head and
neck site may be associated with lower rates of
SLN™ compared to truncal or extremity location, but
this is felt to be driven by increased false-negative
results.”” " This is in line with our results, as most
patients with head and neck tumors who recurred
were SLN™, suggesting that these may have been
false negatives. In our cohort, patients with head and
neck melanomas did not have a significantly
different number of SLNs removed compared to the
patients with melanomas of other anatomic sites.
Further investigation is needed to better understand
the higher rates of SLN' and recurrence rates
observed in the current study among T1a melanomas
of the head and neck, specifically.

The results of our survival analysis highlight the
importance of nodal staging for accurate prognosti-
cation. There is little information regarding survival
outcomes for T1 melanomas stratified by SLN status.
The eighth edition of the American Joint Committee
on Cancer melanoma staging system reported a 99%
5-year melanoma-specific survival for T1aNO cuta-
neous melanomas, but the majority of these patients
were likely clinically staged.”" While patients in our
cohort who were SLN™ similarly demonstrated a 99%
5-year DSS, patients who were SLN" had a DSS of
90.7%. This is concordant with data for melanoma-
specific survival from the eighth edition American
Joint Committee on Cancer staging criterion among
patients with stage IIIA disease, which additionally
includes patients with T2a lesions.” Notably, our
study found that SLN* Tla patients had a 5-year
recurrence-free survival of 81%. These results call
attention to the importance of appropriate surveil-
lance of patients with T1la melanomas with high-risk
features who may not have undergone SLNB and
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Fig 1. Rate of positive sentinel lymph node among patients with Tla cutaneous melanoma
following definitive wide local excision and sentinel lymph node biopsy based on patient and
tumor characteristics identified as associated with positive sentinel lymph node.

Five-Year Disease-Specific Survival

1.00
S
> 075
%
K
S 0.504
a
g
S 0.251
5
12}
0.00
T T T T T T
0 12 24 36 48 60
Time since diagnosis (months)
No. at risk
SLN- 922 823 759 686 624 573
SIN+ 43 35 33 31 27 23

Five-Year Recurrence-Free Survival

1.00 :
. 5
e s
3
o
8
o
a 0501
@
o
3
S 0259
2
Q
©
0.00+
T T T T T T
0 12 24 36 48 60
Time since diagnosis (months)
No. at risk
SIN- 922 823 759 686 624 573
SIN+ 43 35 33 31 27 23

Fig 2. Kaplan-Meier survival curves demonstrating 5-year (A) disease-specific survival and (B)
recurrence-free survival for patients with Tla cutaneous melanoma with a negative sentinel
lymph node and positive sentinel lymph node biopsy.

who might otherwise be lost to follow-up due to
their perceived favorable prognosis.

There are notable limitations to the current study,
many of which are inherent to its retrospective study
design. One major limitation is that of selection bias
for the performance of SLNB. As SLNB is not
generally recommended for this cohort of patients,
it is unclear what factors were considered in aggre-
gate in the decision-making to perform this proced-
ure among individual clinicians. For instance, the
thickness of the lesion likely contributed signifi-
cantly, as only a minority of patients had lesions
<0.5 mm in thickness. However, the relative impor-
tance of the various tumor and patient factors
captured in the final decision-making and the
possibility of other factors not captured (eg, family

history of melanoma, patient’s level of concern, etc.)
is not discernible from the current data set. The
authors acknowledge that the study population
represents a highly selective cohort of patients. As
this study only included patients who had a SLNB
performed, we were unable to compare patient and
tumor characteristics among patients with Tla le-
sions who did and did not undergo staging of the
nodal basin. Follow-up of all T1a lesions irrespective
of receipt of SLNB could provide meaningful data
with respect to predictors of regional nodal metas-
tasis. Another limitation is that the deep margin status
of the original specimen was not available for
analysis for a significant number of patients. As
many T1 melanomas are diagnosed by shave biopsy,
there is the possibility of transected specimens which
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could underestimate the true depth of the melanoma
and impact the likelihood of SLN metastasis. Even so,
deep margin status was not found to be significantly
associated with SLN status in patients with this data
field available, and all patients included in the study
had no residual disease noted on WLE, likely
mitigating any significant impact of possible tumor
upstaging from a transected biopsy specimen.
Results from a paper on T1 melanomas studying
the impact of deep margin status on biopsy similarly
suggest that the presence of positive deep margin on
original biopsy does not appear to substantially
increase the risk of SLN™ in the absence of deeper
lesion being identified on the wide excision spec-
imen.” Lastly, of the 965 patients included, 490 were
from one institution and represent previously pub-
lished data.'” As 51% of patients were from a single
institution, this may bias the results and not reflect
that of other centers.

CONCLUSION

The SLN™ rate for T1a melanomas is low overall,
and consistent with National Comprehensive Cancer
Network guidelines, SLNB should not be routinely
recommended for patients with these early lesions.”
However, younger age, LVI, mitotic rate =2/mm?,
and head/neck tumor location confer a higher risk
for SLN™ in this subgroup of patients, and when
present, particularly in combination, should be
considered in the decision-making for SLNB.
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