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ABSTRACT The incidence of melanoma has been dramatically increasing over the last decades. Melanoma is
considered to have a high metastatic potential and it can progress via lymphatic vessels or through
hematogenous metastasis. Different patterns of recurrence have been described, namely, local, satellite,
and in transit metastasis (LCIT), lymphatic metastasis, and systemic metastasis. With a more advanced
melanoma stage at diagnosis, there is a higher risk for systemic metastasis in comparison to LCIT;
in contrast, early-stage melanoma tends to recur more frequently as LCIT and less commonly as
systematic metastasis. The aim of this review was to summarize the patterns of recurrence of cuta-
neous melanoma, giving the clinician a practical summary for diagnosis, prognosis, and surveillance.
There is a knowledge gap of the common patterns of recurrence that needs to be addressed to better
identify patients at high risk of disease recurrence and personalize surveillance strategies as well as
patient counseling.
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Introduction

The incidence of melanoma has been dramatically increas-
ing worldwide over the last two decades [1,2]. It is the fifth
most common cancer in the U.S. and the ninth in Europe[3].
In 2023, it was estimated that there would be 89,070 new
melanoma cases in the United States (US) with 7,990 pa-
tients dying of the disease [2]. Patients with early-stage
cutaneous melanoma (i.e. stages I and II) are generally con-
sidered to have an excellent prognosis. Data from the Sur-
veillance, Epidemiology, and End Results (SEER) Program
suggests that 99.5% of patients with localized melanoma,
70.6% regional melanoma, and 31.9% of those with dis-
tant metastases, will be alive at § years [4]. Cutaneous mel-
anoma is considered to have a high metastatic potential
and it can have lymphatic metastasis or hematogenous
metastasis [5]. Specifically, it can metastasize as local, sat-
ellite, and in transit metastasis (LCIT), on lymph nodes,
or as distant metastasis [5-8]. The presence of regional
lymph node metastatic disease is a significant predictor
of outcome in melanomas as it is associated with a 50%
reduction in survival compared to patients without nodal
involvement [3,9].

There is limited research analyzing the patterns of re-
currence in patients with primary localized cutaneous mel-
anoma. Meier et al study in 2002 traced the metastatic
pathways of 3,001 patients with primary cutaneous mel-
anoma from 1976-1996. Of the patients who had disease
confined to the primary tumor at diagnosis (i.e. stages I
and II), 15.5% developed metastasis during the study pe-
riod [6]. Another study conducted in 1999 by Cohn et al.
identified 569 of 2493 patients with recurrent melanoma
and demonstrated a S-year survival rate of 82% and 30%
among those with a primary local versus regional recurrence,
respectively [10]. Furthermore, current guidelines are fairly
vague as to how aggressively we should follow up patients
with localized disease (i.e. stage I and II), with most advo-
cating only routine skin examinations at various intervals
for the first 5 years. Surveillance guidelines, in general, and
melanoma patients specifically, are often follow-up based on
low-level evidence. Additionally, despite clinical guidelines,
practice patterns tend to vary across different institutions
and countries [11-14].

Given the increasing incidence of cutaneous malig-
nant melanoma and the recent changes in the treatment
landscape, it is important to understand stage-specific re-
currence patterns [15]. In the current era of immune check-
point inhibitors and targeted therapies, early detection of
melanoma recurrences is important, as it can lead to more

effective and manageable treatment options.

Objective

The aim of this review was to evaluate the recurrence patterns
of cutaneous melanoma, regarding the time of follow-up,
time of detection of the recurrence, and the most frequent
site of recurrence, giving the clinician a practical summary

for diagnosis, prognosis, and surveillance.

Methods

A literature narrative review of articles published in PubMed
between the years 2000 to 2022 was conducted. The key-
words were “Melanoma” OR “Cutaneous melanoma” AND
“Recurrence” OR “Relapse” AND/OR “Patterns”. We in-
cluded all studies in English and/or Spanish. Exclusion cri-
teria were non-skin melanomas, stage IV melanoma only,
studies published before the year 2000, studies reporting
the local and regional recurrence together as one group, and
case reports and case series with less than 10 patients. From
the remaining results, study type, number of patients, stage
of melanoma at diagnosis and substage if they reported (e.g
IA, 1IB, 1IC), median follow-up, mean recurrence time (in
months), recurrence site, recurrence predictors, and survival
rate were recorded. For the study purposes, ‘recurrence’ was
defined as the return of the melanoma after initial treatment
and after a period of time during which the cancer was not
detected. ‘Progression” was defined as melanoma growing or
spreading without ever having gone away completely. The
recurrence sites were divided into local, satellite, and in tran-
sit metastasis (LCIT), lymph nodes/nodal, and systemic me-
tastasis. We also described the sites of systemic metastasis,
if reported. The recurrence detection method was classified
into patient symptoms (i.e. detected by the patient), physical
examination (e.g. palpation, visual examination), and images
(e.g. PET-CT). Overall survival (OS) was presented as a per-

centage rate at 3 or 5 years.

Results

The overall information is summarized in Tables 1-4.

Follow-up and Recurrence Type

The rate of melanoma recurrence was determined by the me-
dian follow-up time reported in different studies. Most stud-
ies have shown similar recurrence timing patterns. Across all
stages, Meyers et al reported a recurrence rate of 36 %, with
a median time of recurrence of 14 months [16]. O ‘Connell
et al and Berger et al reported lower recurrence rates of 24%
and 29.5%, respectively [1,3]. Barbour et al reported the

highest rate of recurrence of 45% in their series [17].
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Frequency and patterns of melanoma recurrence were
highly stage dependent. Studies grouping stage I and Il mela-
noma patients have estimated 1 and 10-year recurrence rates
at approximately 9% and 23% respectively, with increas-
ing risk dependent on stage [8,18,19]. When stratified by
AJCC 7th substage, a large retrospective study conducted at
Memorial Sloan Kettering Cancer Center found the 5-year
risk of recurrence for stage IIA, IIB, and IIC to be 21.6%,
35.1%,and 45.3 %, respectively. Substratification of stage III
patients in a large retrospective analysis reported an overall
S-year risk of recurrence for stages IIIA, IIIB, and IIIC to be
approximately 48%, 71%, and 85%, respectively [8,20]. A
recent study from Finland examined the PET/CT follow-up
utility, the recurrence rate was 49% in stage IIB and 1IC pa-
tients. A total of 38% of the melanoma recurrences were
loco-regional recurrences (9% LCIT and 29% in lymph
nodes) and 61% were systemic recurrences [1,21]. Stage IIC
disease behaved similarly to Stage IIIB and IIIC melanoma
with the highest risk of recurrence in the first 2-3 years fol-

lowing diagnosis [8,22,23].

Time for Recurrence

The timing for metastasis development in patients with pri-
mary cutaneous melanoma must be considered within the
context of the above-mentioned melanoma TNM stages.
Most of the studies did not report the onset or timing of the
recurrence from diagnosis. For those studies that mention it,
the majority of metastasis occurs within 3 years of diagnosis
[8,20,22,24-26] and recurrence rates were earlier with more
advanced stages [3,6,16,21,28-32]. Fusi et al in their study
of 250 patients with stage I-II melanoma, reported that 67%
of recurrences arose within 2 years and 81% within 3 years of
disease [33]. Dicker et al in their study of 1,568 patients with
stage I melanoma reported that 80% of recurrences occurred
in the first 3 years [26]. Behave et al in their study reported
that time to first recurrence occurred at a median time of 17.7
months (range 1.7-53.6) [34]. However, a recent study with
long-term follow-up showed that only 82% of recurrences oc-
curred in the first 5 years, 91% in the first 7 years, and some
occurring even after 10 years from melanoma diagnosis [35].
Similarly, the mean time for recurrence in Lee et al series
was shorter in later stages when compared to early stages
(34 months in stage IB vs. 12 months in stage I1I) [24]. Ertekin
et al reported a mean time of recurrence of 40 months in
stage I melanoma, 22 months in stage II melanoma, and
14 months in stage IIl melanoma [32]. Even more, some stud-
ies reported the time to recurrence according to the initial
type of recurrence (e.g. LCIT vs. lymph nodes vs. systemic).
Systemic recurrences tend to appear later when compared to
local recurrences. The mean time to recurrence in Meier et al
study was 17 months for the LCIT group, 16 months for the

lymph node group, and 25 months for the systemic recurrence

group [6]. Also, Namin et al study showed a mean time to re-
currence of 8 months in the LCIT group, 13.5 months in the
LN group, and 18.3 in the systemic recurrence group [31].

Type and Site of Recurrence

In all (without accounting for melanoma stage at diagnosis),
the most common melanoma recurrence type was systemic
recurrence in all studies [1,3,17,22,24,29-31]. O’Connell
et al reported that 40% of melanoma recurrences were
systemic [3]; for Namin et al and Bleicher et al, recurrences
were systemic in 49% and 50.6%, respectively. In prospec-
tive randomized studies evaluating melanoma surgical mar-
gins, LCIT recurrence rates (or surgical site recurrence) were
as low as 2-5%, despite wide or narrow surgical margins
used [36]. Overall, LCIT recurrences are low compared to
systemic or nodal recurrences.

When systemic recurrence occurs, the most common site
of distant metastasis was the lung followed by the brain,
liver, and bone [22,24,27,28,31]. The second most frequent
recurrence site was LCIT [6,32]. This is also in line with
studies evaluating systemic therapies where systemic recur-
rences were the most frequent [37]. In 2020, the Checkmate
238 trial concluded that the lung, liver, and brain were the
most common sites of first distant metastasis (seen in 24 %,
13%, and 10% of patients, respectively) for patients with
resected stage IIIB-C disease [38].

When evaluating recurrence based on melanoma stage,
recurrences were more likely to be systemic and less likely
to be nodal or LCIT, as the AJCC stage increases [39]. A
retrospective study of 466 patients, detected the proportion
of recurrences to be systemic in 48% of stage II, 68 % of stage
I, and 77% of resected stage IV patients [40]. This trend
was also related to substage as patients with stage IIA and
IIC had a systemic recurrence rate of 34% and 52 %, respec-
tively [40,41]. A study by Romano et al concluded that as
substages increased from IIIA to IIIB to IIIC, the proportion
of LCIT recurrence as the site of first relapse progressively
decreased from 32%, 30%, and 22 %, respectively [20]. Sim-
ilarly, the proportion of initial relapse in lymph nodes de-
creased (28%, 19%, and 17%) and the proportion of initial
relapse as a systemic recurrence increased as substage pro-
gressed (40%, 51%, and 61%) [20]. Leeneman et al, how-
ever, showed that lymph nodes were the most frequent site
of recurrence [29] and in Lee et al study, LCIT was the most
common recurrence site (12%) [24]. These differences might
be explained by different inclusion criteria and different rep-
resentation of melanoma stages as well as specific clinical

and histopathological details.

Recurrence Detection Method

There is relevance to the modalities for melanoma recur-

rence detection (i.e. clinical examination vs imaging). Some
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studies have reported the melanoma recurrence detection
modality: a) symptoms/self-reported by the patient, b) by
physician examination (i.e. physical examination), or c)
by imaging (e.g. ultrasound, PET-CT, among others). The
most frequent modality for detection of recurrence was pa-
tient self-report across most studies (mainly by symptoms)
[1,16,22,24]. Meyers et al study reported that melanoma
recurrence detection was by patient self-reports in 67%, by
clinical examination in 26%, and by imaging in only 7%
of cases [16]. In Lee et al series, 59% of recurrences were
detected by patient self-report (symptoms) and similarly, in
Bleicher et al series, 60% of recurrences were detected by
patient self-report [22,24]. Based on this data, it appears
to be mandatory to directly question patients for specific
symptoms (e.g. headache, dyspnea, pain, bumps, or asthenia)
during follow-up after melanoma treatment. This should be
in addition to melanoma guidelines-directed imaging and
other complementary testing and should not be overlooked

or underestimated.

Recurrence Predictors

Several risk factors are associated with or predict the risk of
melanoma recurrence. The most frequent predictors of re-
currence were Breslow thickness and male sex [1,3,6,22,42].
Meier et al showed that the location of the initial tumor
(trunk in men and lower extremities in women) and Breslow
thickness were the main predictors of recurrence [6]. O’Con-
nell et al reported that recurrence predictors were nodu-
lar histologic subtype and Breslow thickness [3]. Similarly,
Bleicher et al showed that age, male sex, stage, and Breslow
thickness as important recurrence factors [22]. Berger et al
series included recurrent factors: Male sex, T- classification,
and ulceration as predictors [1]. Thomas et al series evalu-
ated risk factors for specific recurrence patterns. For LCIT
recurrence: age, anatomic location, Breslow thickness; for
lymph node recurrence: age and Breslow thickness; and for
systemic recurrence: anatomic location (head and neck or
trunk), Breslow thickness, ulceration, and lymphovascular

invasion [42].

Overall Survival: Role of Recurrent Disease

The patterns of recurrence tend to impact melanoma overall
survival (OS); therefore, careful understanding of recurrence
type can help with patient management and counseling:
The sole occurrence of recurrent disease (irrespective of
type) is associated with a worse prognosis. Meyers et al
study showed that the median survival was 22 months for
melanoma recurrences in the LCIT-lymph node group and
7 months for the systemic recurrence group [16]. Leeneman
et al showed a mean OS of 1.9 years (95% CI: 0.8- 3.2) for
patients initially diagnosed with stage IB, 1.5 years (95% CI:
1.1-2.1) for patients initially diagnosed with stage II, and
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1.1 years (95% CI:0.6-2.2) for patients initially diagnosed
with stage III that recurred [29].

Sparks et al reported an OS of 47% at 5 years and Thomas
et al an OS of 86.9% at 5 years after recurrence [27,42].
O’Connell et al reported an OS of 6 months (range of 1-126
months) at § years in the recurrent melanoma group when
compared to the non-recurrent group [3]. Leeneman et al
also found a two-year post-recurrence survival rate of 41%,
42%,and 43 % for patients initially diagnosed with stages IB,
I1, and II1, respectively. By the type of first recurrence, median
post-recurrence OS was longer for patients with lymph node
metastasis (3.9 years; 95% CI: 2.5-Not Reached) than for
patients with LCIT (2.8 years; 95% CI: 1.9-4.6) and distant
metastasis (0.5 years; 95% CI: 0.3-0.6)[29].

Conclusions

In this review, we have summarized the patterns of recur-
rence of primary cutaneous melanoma in various studies
and populations. The overall recurrence rate ranged from
approximately 20% to 40%, with systemic recurrence, par-
ticularly to the lungs, being the most frequent pattern. The
primary predictors of recurrence were Breslow thickness and
male sex. Notably, patient self-report, primarily based on
symptoms, was the most frequent method of recurrence de-
tection. This particular finding underscores the importance
of patient education regarding signs and symptoms for the
early detection of melanoma recurrence or progression. Di-
rectly questioning about specific signs and symptoms during
each visit is highly relevant. This simple strategy should not
be underestimated.

Current Melanoma guidelines lack precision regarding
optimal follow-up modalities and when to order specific
cross-sectional imaging studies (e.g. computed tomogra-
phy, PET-CT). Moreover, there is also a wide variation in
recommendations among different melanoma guidelines
[12,13,43,44]. For example, the National Comprehensive
Cancer Network (NCCN) does not recommend imaging in
stages I and Il in the absence of symptoms. For asymptomatic
patients with stages IIB and IIC, NCCN guidelines do not
strongly recommend cross-sectional imaging. In contrast, Eu-
ropean guidelines recommend cross-sectional imaging from
stage IIC onwards but recommend nodal ultrasound from
stage IB and above [43]. Given these variations in the specific
recommendations, a comprehensive understanding of recur-
rence patterns is paramount when deciding a detailed and
individualized follow-up plan for specific patients [1]. Ad-
ditionally, a detailed understanding of melanoma recurrence
patterns might have a role in adjuvant treatment selection.
Recently, the approval of adjuvant treatment with immune
checkpoint inhibitors and targeted therapies by both the US
Food and Drug Administration (FDA) and the European



Medicine Agency (EMA) have significantly changed mela-
noma management [37]. The projected increase in the use
of adjuvant systemic therapy might also lead to changes in
melanoma recurrence patterns among treated patients when
compared to those described in this study.

Strict follow-up and patient education play a critical
role in detecting melanoma recurrences. Due to the higher
prevalence of regional lymph node recurrences in early-stage
melanoma, ultrasound may prove to be a valuable and
cost-effective strategy for recurrence detection in early-stage
melanoma [1]. Conversely, for patients with more advanced
disease at diagnosis, cross-sectional full-body imaging (e.g.
PET-CT) might be of benefit due to the more frequent sys-
temic metastasis. This knowledge gap needs to be addressed
in order to better identify patients at high risk of disease re-
currence and personalize surveillance strategies [11,24,45].
Recognizing melanoma recurrence patterns can aid in the de-
sign of active surveillance strategies that have the potential

to modify clinical follow-up plans.
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