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SUMMARY Follow-up examinations in melanoma aim to detect recurrences or secondary 
melanomas in an early phase of development. Follow-up guidelines that have been developed 
in many European countries, the USA and Australia show varying recommendations and are 
controversial, especially in patients with melanomas of 1.0 mm tumor thickness or less. This 
group contains 50–70% of all melanoma patients and the majority is unlikely to develop 
recurrences. On the other hand, within this entity, subgroups at higher risk for recurrences 
can be defined who require a more intense follow-up. This article discusses recommendations 
for the frequency, duration and costs of follow-up in low-risk melanoma patients. Patient 
preferences are addressed and a risk-adapted follow-up scheme is proposed.
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The worldwide increasing incidence of cutaneous melanoma (CM) challenges health systems in 
terms of primary therapy, follow-up and the treatment of recurrences. Follow-up schedules have been 
proposed in order to achieve two major objectives: first, to detect recurrences early; and second, to 
detect subsequent primary melanomas. Therefore, guidelines have been developed in many European 
countries, the USA and Australia with varying recommendations, but they remain controversial, 
especially in patients with a tumor thickness of ≤1.0 mm. According to the literature, low-risk mela-
noma is defined as melanoma with a tumor thickness of 1.0 mm or less or stage I melanoma [1,2]. This 

Practice points

 ●  The worldwide increasing incidence of melanoma challenges health systems in terms of primary therapy, follow-up 
and the treatment of recurrences.

 ●  For follow-up, a minimum of two visits per year is recommended for the detection of recurrences, as longer periods 
may result in the development of already-advanced growth of recurrences. The probability for recurrences is highest 
in the first 3 years after the primary diagnosis and declines rapidly thereafter. Therefore, an intense follow-up 
schedule up to four-times yearly is recommended in the first 3 years in stage IB patients and can be reduced to twice 
yearly afterwards.

 ●  In stage IA patients, follow-up examinations twice yearly can be performed in order to reassure patients and 
introduce them to self-examinations, and this can be reduced to once yearly examinations after 2 years. The patient’s 
needs should be taken into account.

 ●  Surveillance over a total duration of 10 years seems to be appropriate for the detection of recurrences. Depending 
on the risk for secondary melanomas, lifelong examinations once a year, particularly in patients with dysplastic nevus 
syndrome, are recommended.

 ●  In stage IB patients, physical examination and lymph node sonography seems to be adequate and cost effective. In 
stage IA patients, only physical examinations are recommended.
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group covers 50–70% of patients with CM [3], 
and the majority of these patients is unlikely to 
develop recurrences. Due to this reason, many 
guidelines recommend a less frequent and less 
intensive follow-up scheme in stage I patients, 
as this could by adequate and cost effective [4]. 
On the other hand, up to 11% of stage I patients 
develop recurrences during a 10-year follow-
up [5]. Therefore, it is important to identify the 
subgroup of stage I patients who is at high risk 
for metastases. Mitotic rate and ulceration have 
proven to be independently significant prognos-
tic factors in patients with thin melanomas [3,6]. 
The 10-year survival probability in patients with 
melanomas ≤1.0 mm (stage IA according to the 
American Joint Committee on Cancer [AJCC]) 
without mitotic activity or ulceration is 95%, 
whereas in melanoma patients with the same 
tumor thickness with ulceration or a positive 
mitotic rate (stage IB according to the AJCC), 
this drops to 88% [3]. In addition, patients, espe-
cially those with a tumor thickness of more than 
0.75 mm, are considered to pose a higher risk for 
a positive sentinel node biopsy [7], whereas the 
impact of mitotic activity is controversial [8]. One 
further important issue in planning follow-up 
schedules is the impact on psychosocial aspects 
and patient needs, which could differ from cur-
rent recommendations. A Dutch study showed 
that 80% of patients with a Breslow thickness of 
≤1 mm received more frequent follow-up visits 
than the guideline recommends, and only 5% 
of the patients wanted to reduce their follow-up 
frequency [9].

The current article discusses the following 
questions: how long and how often should 
melanoma follow-up be performed in low-risk 
melanoma patients? Which individuals are at a 
higher risk for recurrence in the group of stage I 
patients? Which examination techniques seem 
to be reasonable with respect to their costs? 
What are patient preferences?

Detection of recurrences
When follow-up examinations aim at the early 
detection of recurrences, guidelines and pub-
lications recommend that the period between 
two follow-up examinations should not exceed 
6 months, as a longer time period does not 
match with the aim of the early detection of 
recurrences [10,11]. Early detection of locore-
gional recurrences was described to be associated 
with a more favorable survival outcome, as is 
indicated by the current N-staging system [12,13]. 

Early detection of distant metastases allows for 
a greater percentage of surgical treatments with 
complete removal of all detectable metastases, 
and this also seems to be associated with a more 
favorable prognosis [14]. Early detection of recur-
rences also underlies length time bias, mainly 
due to tumor biology [15]. However, even if the 
percentage of recurrence diagnosis in the early 
phase of metastasis development may be influ-
enced by the length time bias, the classification 
of the early and advanced phases of metastasis 
development remains valid for comparisons of 
the results of different surveillance schedules [15]. 
There is evidence from a prospective study that 
early detection of recurrences is the basis of a 
better melanoma-specific survival prognosis [2]. 
On the other hand, only one study described a 
survival benefit in patients with asymptomatic 
recurrences detected by scheduled follow-
up examinations, while others did not [16,17]. 
Furthermore, a review by Francken and col-
leagues showed that none of the evaluated stud-
ies revealed any benefit in disease-free or overall 
survival associated with follow-up surveillance, 
although one study detected a survival benefit of 
doctor-detected (asymptomatic) recurrences [12]. 
It is certainyl true that a survival effect has 
not been convincingly shown. The reason for 
this is that the appropriate studies comparing 
follow-up with no follow-up in a randomized 
setting are not acceptable for our patients. The 
authors concluded that follow-up surveillance of 
localized melanoma does not necessarily result 
in a benefit for patients, as 62% of patients 
detected their first recurrence themselves [12]. 
Consequently, only infrequent follow-up visits 
(once or twice yearly) for patients with primary 
CM, with a stronger emphasis on patient self-
examination, were suggested [18,19]. In addition, 
a further study of this group concluded that cur-
rent guidelines on the frequency of follow-up 
after treatment for localized melanoma probably 
provide rather small gains (in terms of earlier 
diagnosis of recurrences or new primaries) at the 
expense of a large number of additional clinic 
visits, and so proposed a less frequent monitor-
ing schedule [20].

However, all of these are retrospective stud-
ies and, for this reason, have to be interpreted 
with caution. It remains unclear in all of these 
studies as to what is the percentage of patients 
who accurately followed the proposed follow-up 
schedule. The more rarely the patients are seen 
in scheduled follow-up examinations, the more 
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likely it becomes that the patient will detect 
a recurrence at first on their own [4]. In sum-
mary, a poor follow-up schedule increases the 
percentage of patients detecting their recurrences 
by themselves in an advanced phase. Therefore, 
patients should be thoroughly taught how to self-
examine cutaneous and superficial nodes and 
what to do in case of doubt of a new lesion or 
a recurrence.

Concerning the intensity of follow-up exami-
nations, an analysis of the specific risk of recur-
rence calculated by hazard ratios (HRs) in low-
risk melanoma showed that HRs remained at a 
low level during a 10-year follow-up of stage I 
melanoma (Figure 1) [5]. While the HRs remained 
stable in stage IA patients (≤1:125; i.e., one case 
per 125 persons per year) for 10 years, increased 
HRs were observed in stage IB patients during 
the first 36 months (one case per 37 persons 
per year in year 1 to one case per 40 persons per 
year in year 3), with overlapping 95% CIs after 
10 years [5]. Due to these results, an intensified 
follow-up seems reasonable in the first 3 years 
postdiagnosis in stage IB patients [5]. For HRs 
of less than one recurrence per 40 persons per 
year, less frequent and less intensive surveillance 
seems appropriate. In stage IA patients with 
HRs of less than one recurrence per 125 per-
sons per year during the entire follow-up period, 
the need for surveillance is questionable and 
should mainly focus on the detection of sec-
ondary or multiple primary melanomas. This 
threshold has been set according to an article 
that was published in the Journal of the American 
Academy of Dermatology in 2011 [5].

Concerning the duration of follow-up zsched-
ules, most guidelines recommend a period of 10 
years or longer, with some of them recommend-
ing life-long follow-up [21–26]. A few guidelines 
recommend follow-up for only 3–5 years after 
primary melanoma diagnosis [27], while others 
recommend a 10-year follow-up only for thick 
melanomas [28]. A life-long follow-up was rec-
ommended by the national conference of the 
NIH for stage IB melanoma and higher [23]. 
In Table 1, the follow-up recommendations of 
current guidelines in the USA, UK, Australia, 
France and Germany are listed [29–33].

Analyses of stage I–III melanoma showed 
that 50% of all recurrences arose during the 
first year postdiagnosis and 80% arose dur-
ing the first 3 years [4,17,22,34–37]. Looking at 
melanoma patients in stages I–II, recurrences 
were found in 8.9–10.1%, and of these, 78% 

occurred by 18 months postdiagnosis [38]. 
In melanoma with a tumor thickness of 
<1.0 mm, some authors found that 10% of the 
recurrences occurred 10 or more years after 
diagnosis, although the majority of recur-
rences appeared in the first 3 years [17,39,40]. 
Others showed that the risk of recurrences 
after more than 10 years varied between 1 and 
25% [22,41–44]. However, this assessment is 
biased because of the retrospective nature of 
these analyses and the frequencies therefore 
might be overestimated [41–43,45–47].

As melanoma can relapse after a long disease-
free interval, a most effective benefit might be 
gained by educating patients to conduct skin 
self-examinations, because education can be 
potentially maintained and reinforced life-
long [4,12]. Therefore, patient education and 
self-examination should be provided in the first 
years of follow-up.

●● Risk groups in thin melanoma patients
Within the group of thin melanomas of 
≤1.0 mm tumor thickness, a subset of patients 
develop recurrent disease and also have a mela-
noma-related mortality [3,48,49]. Approximately 
a decade ago, large series of patients with 
thin (tumor thickness ≤1.0 mm) incident 
primary invasive CM were analyzed [1,48,50]. 
In 12,728 patients, a multivariate Cox pro-
portional hazard model found tumor thick-
ness, sex, age, body site and histopathologic 
subtype to be significant prognostic factors of 
thin CM. Classification and regression trees 
analysis identified prognostic subgroups with 
highest significance in thin CM, and the class-
ification by tumor thickness was improved by 
the introduction of age and sex. The 10-year 
survival rates varied between 91.8% for male 
patients with a tumor thickness of >0.75 mm 
and 98.1% for female patients with a tumor 
thickness of ≤0.75 mm [50]. A Surveillance, 
Epidemiology, and End Results (SEER)-based 
analysis of 26,291 CM patients (tumor thick-
ness ≤1.0 mm) identified additional criteria to 
be Clark’s level of invasion, tumor cell mitotic 
rate and sex for explaining survival heteroge-
neity among patients with thin, nonulcerated 
lesions. Here, the 10-year survival rates ranged 
from 89.1 to 99% [48]. A further analysis of 
884 patients with thin, invasive melanomas 
again showed that growth phase, mitotic rate 
and sex were important prognostic factors for 
patients with thin melanomas [1].



Figure 1. Recurrence-free survival and risk of recurrences in patients with melanoma of a tumor 
thickness of equal or less than 1.0 mm. (A) Probability of recurrence-free survival after primary 
cutaneous melanoma diagnosis according to stages IA (bold line) and IB (dotted line). (B) HRs for 
first recurrences of 23,842 stage I patients recorded by the Central Malignant Melanoma Registry 
of the German Society of Dermatology between 1976 and 2007. The results are presented as one 
recurrence per number of person-years. 
HR: Hazard ratio. 
Reproduced with permission from [5].
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Hazard ratios and 95% CIs for stage I melanoma (per person-year).

Stage 1-year HR (95% CI) 3-year HR (95% CI) 5-year HR (95% CI) 10-year HR (95% CI)

IA 0.0066 (0.0053–0.0080) 0.0060 (0.0045–0.0075) 0.0060 (0.0042–0.0077) 0.0087 (0.0050–0.0124)
IB 0.0269 (0.0234–0.0305) 0.0252 (0.0211–0.0292)

Stages di�erent† Stages di�erent† Stages di�erent† Stages not di�erent
0.0172 (0.0132–0.0212) 0.0150 (0.0086–0.0214)

Cumulative hazard function (person-year)

Number of patients at risk of �rst recurrence

IA 0.00724 0.02080 0.03354 0.06451
IB 0.03141 0.09522 0.13491 0.20805

IA 13,257 9430 6529 1731
IB 7593 5301 3631 1010
†Stage Ia differs significantly from Stage IB for the risk of recurrences in years 1, 3 and 5 post melanoma diagnosis.
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In the following years, mitotic rate has 
been added as a predictor of survival in thin 
melanoma patients in the current staging sys-
tem of the AJCC [3]. Therefore, it was recom-
mended to upstage these patients to stage IB, 
which resulted in an intensified primary stag-
ing [3]. For patients with a positive mitotic rate 
and a tumor thickness of <1.0 mm, sentinel 
lymph node biopsy (SLNB) is recommended, 
although the utility of this method in thin mel-
anoma is controversial. On the other hand, the 
rate of nodal metastases in this group is low and 
the benefit for patients is not established [51]. 
In a retrospective study of 271 patients with 
melanomas of ≤1.0 mm undergoing SLNB, 
8.1% showed a positive sentinel lymph node 
(SLN). Of these, 5% were T1a melanomas and 
had a tumor thickness of >0.75 mm and 13% 
were T1b melanomas and had a tumor thick-
ness of >0.75 mm. Logistic regression analysis 
showed that the mitotic rate (≥1 mitosis/mm2) 
and ulceration were significantly correlated 
with nodal disease [51]. A further analy-
sis of 189 patients with a tumor thickness 
of ≤1.0 mm showed that 1.6% had a posi-
tive SLN. Of these, 3.2% of patients devel-
oped recurrences, associated with a mitotic 
rate >3 mitoses/mm2. A further 1.6% of the 
patients died of CM within 5 years, four out of 
six patients died although they had a negative 
SLN biopsy result [7].

Other studies in melanomas of ≤1.0 mm 
revealed that tumor thickness ≥0.75 mm, 
Clark level ≥IV, ulceration and mitotic index 
significantly predicted SLN disease in thin 

melanomas [52]. SLN metastases were found in 
10.2% of melanomas of ≥0.75–1.0 mm com-
pared with 2.3% in melanomas of <0.75 mm 
[52]. By using a 5% metastasis risk threshold, 
SLNB was recommended for melanomas of 
≥0.75 mm, but further study is needed in 
order to define the indications for SLNB in 
melanomas of <0.75 mm [52].

According to the recommendation of the 
AJCC, melanoma with a positive mitotic rate 
and ulceration should be classified as stage IB 
melanomas, resulting in an intensified follow-
up program and also conducting SLNB. This is 
particularly applicable to patients with a tumor 
thickness of ≥0.75 mm or ulceration, which 
leads to upstaging to stage IB, in whom SLNB 
should be recommended [3,33].

Detection of subsequent melanomas
If the aim of follow-up examinations consists 
exclusively or predominantly of the detection of 
secondary melanomas, screening examinations 
once a year would probably be sufficient [53–55]. 
This kind of surveillance, mainly consisting of 
nevus screening in the follow-up examination 
using digital dermoscopy, should be preferen-
tially offered to melanoma patients with dys-
plastic nevus syndrome, and once-yearly exam-
inations would be appropriate for long-term 
follow-up [54].

Patients with an elevated risk for secondary 
CMs or with dysplastic nevus syndrome should 
be recommended for a continuation of annual 
examinations beyond the 10-year time period, 
although the majority of secondary melanomas 

Table 1. Follow-up recommendations of current guidelines in stage I melanoma.

Country Study (year) Stage Frequency and duration; further 
recommendations

Ref.

US guidelines of the 
American Cancer 
Society

Coit et al. (2013) Stage IA–IIA 1–4× yearly (years 1–5), 1× yearly thereafter; no 
imaging or blood tests

[30]

UK guidelines Marsden et al. (2010) Stage IA 2–4× yearly (year 1) then discharged [31]

    Stage IB 4× yearly (years 1–3), 2× yearly (years 4–5); no 
routine imaging or blood tests

Australia and New 
Zealand clinical practice 
guidelines

Cancer Council Australia, Australian Cancer 
Network, Ministry of Health NZ (2008)

Stage I 2× yearly (years 1–5), 1× yearly thereafter [29]

German guidelines Pflugfelder et al. (2013) Stage IA 2× yearly (years 1–3), 1× yearly thereafter; only 
clinical examinations

[33]

    Stage IB 4× yearly (years 1–3), 2× yearly (years 4–5), 1× 
yearly thereafter; lymph node sonography 2× 
yearly (years 1–3), then S100b 2× yearly (years 1–3)

French guidelines Negrier et al. (2006) Stage I 2× yearly (years 1–5) [32]
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were found in the first 2 years postdiagnosis, and 
detection rates declined afterwards [5,17,56,57]. 
Lifelong surveillance is recommended by several 
authors in order to detect secondary melanomas, 
as secondary CMs have also been found more 
than 30 years post-primary diagnosis [56,58,59].

Tests & costs for follow-up in stage I 
patients
As 50–70% of newly diagnosed CM patients 
belong to stage I, recommendations for regular 
follow-up examinations must also bear costs in 
mind. Due to the low recurrences rates (8–10%) 
in stage I patients, the costs for the detection of 
one recurrence in a regular surveillance are much 
higher compared with stage II–III patients. 
In stage I patients, physical examination was 
regarded to be the most effective method in 
routine follow-up [18,19,60,61]. Costs calculated 
to detect melanoma recurrences in 1554 stage I 
patients according to the German reimburse-
ment system (Gebührenordnung für Ärzte 
2004) and the US reimbursement system showed 
that the detection of one recurrence in stage I 
was €4289/US$4391 for physical examin ation 
and €18,035/US$131,423 for lymph node sono-
graphy [61]. Imaging techniques and blood tests 
led to false-positive results in 3.1%, resulting 
in further imaging and accounted for a further 
€26,700/US$118,000. Similar results were 
reported by Basseres et al., who evaluated follow-
up examinations of 528 stage I/II patients [18]. 
A total of 95% of surgically removable metas-
tases were detected by physical examination 
and thus the clinical examination was deemed 
to be most the cost effective. Blood tests were 
described as inefficient methods for detecting 
subclinical metastatic disease. Physical exami-
nations had the lowest costs associated with 
the detection of metastasis, whereas the costs 
were te nfold higher for chest x-ray and 20-fold 
higher for abdomen sonography. The authors 
recommended no use of imaging techniques 
in melanoma patients with a tumor thickness 
of less than 1.5 mm [18]. The high cost:benefit 

ratio of physical examinations as compared with 
technical examinations in stage I–II patients has 
also been reported in other studies [16,19,62,63]. 
Brown et al. showed that the routine use of 
surveillance CXR provided no clinically useful 
information in the follow-up of patients with 
melanoma, as it did not detect recurrence at lev-
els that were sufficient to justify its routine use 
[64]. Hofmann et al. came to a similar conclu-
sion and recomm ended only physical examina-
tions once to twice yearly in stage I patients, and 
lymph node sonography once to twice yearly as 
adequate surveillance methods [19].

To date, there is no clear knowledge of the 
number of life-years gained by follow-up exami-
nations and the early detection of recurrences 
in melanoma. Therefore, it seems difficult to 
calculate cost–effectiveness in relationship to 
life-years saved by the respective diagnostic or 
therapeutics strategies. Further technical exami-
nation methods have been reported to be cost 
ineffective and are not included in the follow-
up recommendations. A risk-adapted follow-up 
schedule was proposed based on the premise of 
not lowering the quality of medical care while 
still leading to significant savings [2].

Few studies have been published examining 
the costs associated with a false-positive result or 
indeterminate findings. High numbers of false-
positive results were found in follow-up examina-
tions in stage I–II disease (4.1%), which led to 
further technical examinations [19]. Lymph node 
sonography had the highest false-positive rate 
for all stages, followed by physical examination 
and abdomen sonography [19]. However, lymph 
node sonography revealed the highest sensitivity 
(85.7%) in routine follow-up examinations, fol-
lowed by physical examination (68.4%) [65]. Thus, 
many of the true-positive lymph node metastases 
were detected in an early stage of development 
[2], allowing for surgical inter vention. At present, 
lymph node sonography is not recommended in 
routine follow-up schedules in the USA [29,30,66].

Blood tests (lactate dehydrogenase and alka-
lic phosphatase) revealed a high number of 

Table 2. Possible recommendations for the follow-up of melanoma patients with a tumor thickness of ≤1.0 mm (intervals in 
months).

Stage Physical examination(s)/year Lymph node ultrasound(s)/year S100b blood test(s)/year

  1–3 years 4/5 years 6–10 years 1–3 years 4/5 years 6–10 years 1–3 years 4/5 years 6–10 years

IA 2× 1× 1× – – – – – –
IB 4× 2× 1–2× None or up to 2×† – – None or up to 4× – –
†Only in sentinel lymph node biopsy-staged patients.
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false-positive values (3.7%) and had low sensitiv-
ity (11.2%) [65]. A positive correlation between 
the serum tumor marker S100b and patient sur-
vival was shown in a meta-analysis in 2008 [70]; 
in addition, other studies showed that serum 
S100b gains prognostic information in multi-
variate analyses, mainly in advanced-stage mela-
noma [67]. As S100b proved to be highly sen-
sitive (86–91%) and specific (76–91%) [68–70], 
some guidelines, as in those from Germany, 
recomm end blood tests with S100b in stage IB 
melanoma. Table 2 shows possible recommen-
dations for the follow-up of melanoma with a 
tumor thickness of ≤1.0 mm according to the 
German S3 guidelines. In other countries, such 
as Australia, the USA or the UK, blood tests 
using S100b are not recommended in routine 
follow-up schedules [29,30,66].

A recently published study investigating 
515 stage IA–IIC patients who had received pre-
operative imaging studies (computed tomogra-
phy [CT] or PET scans, chest x-rays or MRIs) 
revealed 0% true-positive findings [71]. CT and 
PET/CT scans were reported to have a very low 
rate in terms of cross-selectional screening in 
melanoma, associated with higher costs. Even 
if patients were selected according to prognos-
tic indicators, such as tumor thickness, ulcera-
tion or large tumor burden, the true-positive 
rate remained below the false-positive one. 
Therefore, it was recommended that these meth-
ods should not be performed in early-stage CM 
in the staging of node-negative patients. At the 
5-year follow-up, CT or PET/CT at 6-month 
intervals detected surgically treatable regional 
or distant recurrence in 6.4% of patients with 
stage I disease; 12-month intervals decreased 
the rates to 3.0%. The high false-positive rates 
of CT (20%) and PET/CT (9%) resulted in 
overall low positive predictive values. However, 
both CT and PET/CT effectively predicted the 
absence of disease. Life-expectancy gains were 
minimal (≤2 months) for all groups [72].

According to recent publications, imag-
ing techniques in primary tumor stages are 
reported to be dispensable, except for lymph 
node ultrasound, which represents a sensitive 
examination method and enables the early 
detection of locoregional recurrences before 
they become palpable. In primary melanomas 
and particularly in those with a tumor thickness 
of <1.0 mm, a reduction of technical examina-
tions is widely recommended [11,31,32,60,61,66,73]. 
Compared with physical examination, the 

rates of detection of regional or distant recur-
rences by imaging were shown to be exceed-
ingly low in stage I patients, independent of 
the distinct imaging technique or frequency, 
and were 2.6–5.2% for regional recurrences 
and 1.8–3.6% for distant recurrences [72]. 
Therefore, costs of follow-up examinations can 
be clearly reduced without an increased risk for 
patients.

Follow-up
●● Patient needs & perspectives

Recent guidelines from various countries recom-
mend follow-up visits twice yearly in patients 
with stage I melanomas of <1.0 mm tumor thick-
ness, resulting in a reduced burden of follow-
up [11,31,32,66]. A reduction of visits may impact 
other components of care, such as information 
and the reassurance of patients. Therefore, the 
impact on psychosocial outcomes should also be 
evaluated [74]. Particularly in stage I patients, an 
increased demand for follow-up visits has been 
shown [75]. In this study, patients with thin mela-
nomas in particular have more intense follow-up 
periods than those proposed by the current guide-
lines [75]. Up to three-quarters of patients asked 
for and received additional examinations, such 
as blood tests of diagnostic imaging, and expe-
rienced an important effect of reassurance [9,74]. 
Reasons such as the patient’s clinical risk profile, 
level of anxiety, education requirements, possi-
bility of performing self-examinations and man-
agement in case of suspicious lesions influenced 
the individual’s follow-up [76]. Follow-up has 
other important functions in terms of establish-
ing a trusting patient–doctor relationships [74]. 
A trial in The Netherlands (MELFO) is cur-
rently being performed in order to analyze the 
psychological effects of the reduction of follow-up 
visits in stage I–III patients on patient wellbeing, 
quality of life, anxiety and satisfaction with the 
schedule [77]. The evidence consistently shows that 
most melanomas are discovered by nonmedical 
persons [78,79], but nonmedical person detection 
is not associated with shallower tumors. The rea-
son for this may be that nonmedical persons are 
unable to identify melanomas at an early phase of 
growth or atypical tumors without any correlation 
with the ABCDE rule. Publications suggest that 
melanoma risk is reduced by skin self-examination 
combined with physician visits, which seems to be 
a sensible practice for melanoma prevention and 
early detection. Therefore, the patient’s education 
and support should be emphasized in follow-up 
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examinations. More data are needed in order to 
determine the efficacy of this [78–80].

●● Follow-up adapted to the risk of 
recurrence
For stage IA patients, most guidelines recom-
mend follow-up examinations twice to four-times 
yearly in year 1 up to year 3 or even year 5, which 
should be performed in order to reassure patients 
and introduce them to self-examinations [29–33,66]. 
Only physical examinations are recommended. 
Patient needs should be taken into account.

For stage IB patients with an increased risk 
of recurrences (mainly in the first 3 years [5]; 
see Figure 1), some guidelines recommend an 
intensified follow-up with physical examinations 
up to four-times yearly (see Table 1 [31,33]) com-
plemented by lymph node sonography or even 
blood tests. Table 2 shows possible recommen-
dations for the follow-up of melanoma patients 
with a tumor thickness of ≤1.0 mm.

Conclusion
Whereas there is an internationally accepted con-
sensus based on randomized prospective trials, 
the recommendations for surveillance strategies 
in melanoma are still controversial. Follow-up 
guidelines have been developed in many European 
countries, the USA and Australia [23,28,29,33,73], 
with varying recommendations. An international 
consensus has not yet been reached. So long as sur-
veillance is predominantly aimed at the detection 
of recurrences, a minimum of two follow-up visits 
per year is recommended, because longer periods 
may result in the presentation of already-advanced 
growth of recurrences when first detected within 
regular follow-up examinations. In general, the 
probability for recurrences is highest in the first 
3 years after the primary diagnosis, and the prob-
ability declines thereafter rapidly. Therefore, in 
many countries, an intensified follow-up schedule 
is recommended in the first 3 years, which can 
be reduced afterwards. Surveillance over a total 
duration of 10 years seems to be appropriate for 
the detection of recurrences. Depending on the 

risk for secondary melanomas, lifelong examina-
tions once a year, particularly in patients with dys-
plastic nevus syndrome, are recommended. More 
than 80% of all recurrences are primarily detected 
during follow-up examinations when a structured, 
stage-adapted schedule is applied. In the major-
ity of cases, recurrences are detected by patients 
themselves or physical examinations. Lymph node 
ultrasound enables the early detection of locore-
gional recurrences before they become palpable 
and represents a sensitive examination method. 
In primary melanomas, particularly those with a 
tumor thickness of <1 mm, a reduction of tech-
nical examinations could be recommended. The 
costs of follow-up examinations can be clearly 
reduced without increased risks for the patients.

Moreover, patient needs as the psychosocial 
aspects of the impact of follow-up on patient 
well-being play an important role in potential 
adherence to schedules and so could influence 
clinician practice. Therefore, psychosocial 
impacts on patients must be explicitly addressed 
when planning follow-up schedules.

Future perspective
The worldwide increasing incidence of mela-
noma will continue over the next 20 years, 
challenging health systems in terms of primary 
therapy, follow-up and the treatment of recur-
rences. Due to increased awareness and screening 
programs, more melanomas with a lower tumor 
thickness will be detected. Therefore, there is a 
need for a risk-adapted follow-up scheme that 
takes medical care an also costs into account.
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