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Abstract

The aim of this study was to report on the compliance with follow-up among patients with thin melanomas. We also examined
the prognosis of patients with recurrent disease and whether there were any differences in prognosis associated with the time

between the last follow-up examination and the onset of recurrence. A retrospective analysis of the records of 513 consecutive
patients (50.3% males, mean age: 52.8�16.9 years) with thin melanomas (<1.5 mm Breslow thickness) was carried out. The esti-
mated cumulative proportion of patients who still continued their follow-up examinations 5 years after diagnosis of the primary
tumour was 55.3% (95% Confidence Interval (CI): 50.4–60.2%). The mean annual drop-out rate was 11.2%. The drop-out rate was

similar for males and females and was not influenced by the patients’ age or the tumour thickness. Among 263 patients who con-
tinued follow-up, 50.2% (n=132) were not compliant with the time schedule. 20 patients presented with recurrent disease after a
median of 35.9 months (25–75% percentiles: 16.7–46.5 months). Six patients who did not have a follow-up examination within 1

year before the onset of recurrence presented with more advanced disease and had a worse prognosis (median survival: 12.5 months,
hazard ratio: 3.5, 95% CI: 1.1–17.1, P=0.04), than those patients, who had a recent follow-up examination before the onset of
recurrence (n=14, median survival: 22.3+ months). In the majority of recurrent cases with good prognosis, metastatic disease was

confined to the regional lymph nodes and the presumptive diagnosis of metastatic disease was either made by palpation or by
sonography of the regional lymph nodes. The observed drop-out rate of patients during the first 5 years of follow-up is substantial
and does not depend on the patients’ age, sex or on the tumour thickness. Although the frequency of recurrences among patients

with thin melanomas is low, regular follow-up examinations including physical examination, as well as palpation and sonography
of the regional lymph nodes, are essential. # 2001 Elsevier Science Ltd. All rights reserved.
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1. Introduction

The worldwide rising incidence of melanoma has been
mainly attributed to an increase in the frequency of thin
melanomas [1]. According to the data available in the
literature, the frequency of recurrences in patients with
thin melanomas is generally low, ranging from 4 to 11%
[2–8]. Guidelines for the follow-up of patients with thin
melanomas exist, but given the low frequency of recur-
rences, it has been questioned, whether follow-up of
these patients is worthwhile [2,7,9–16]. No data exist on

the compliance with follow-up among patients with
melanoma and it is unclear, whether regular follow-up
examinations provide any benefit for the patient [2,9,13].
The aim of this study was to report on the compliance
with follow-up and on the frequency and patterns of
recurrence among patients with thin melanomas. We
also wanted to compare the prognosis of patients with
recurrent disease, who had a recent follow-up examina-
tion before the onset of metastatic disease, with those
patients, who did not.

2. Patients and methods

We retrospectively reviewed the records of 513 con-
secutive patients who were seen and followed according
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to the surveillance protocol at the Department of
Dermatology at the University of Vienna. We included
patients with invasive primary cutaneous melanomas
thinner than 1.5 mm Breslow thickness, who had their
first visit between March 1993 and December 1996.
Patients with in situ melanomas (n=120) were excluded
from further analysis. Patients with metastatic disease at
the time of diagnosis of the primary tumour (n=7) and
patients with primary melanomas of any other site than
the skin (n=3) were also excluded.
All patients received initial staging comprising clinical
examination, complete blood count and routine chem-
istry, chest X-ray, abdomen and peripheral lymph node
sonography.
Follow-up examinations included a total skin exam-
ination, palpation and sonography of the regional
lymph nodes, complete blood count, routine blood
chemistry, sonography of the abdomen, as well as a
chest X-ray. For the first 5 years after diagnosis, these
examinations were scheduled every 6 months. After 5
years, the follow-up interval was extended to 1 year. All
files were regularly reviewed and reminder letters were
sent to patients who did not come to a scheduled follow-
up visit. Patients were considered to be lost to follow-up
if they did not respond to these written reminders and
did not come to further follow-up visits. Patients who
responded to the reminders and stated that they will
continue follow-up visits at another institution were not
considered to be lost to follow-up, but no further fol-
low-up data were available for them.
Patients were considered to be compliant with the
follow-up regimen if they had at least one annual fol-
low-up examination. Patients who had follow-up inter-
vals of more than one year were considered as non-
compliant. Patients who developed metastatic disease
were stratified into two groups depending on whether or
not they had a follow-up-examination within one year
before the onset of recurrence.

2.1. Statistical analysis

Data are presented as means and standard deviations
(S.D.), unless otherwise specified. Comparisons of con-
tinuous variables were performed with the t-test or with
the Mann–Whitney-U-test, as appropriate. For the
comparison of proportions, the Chi-square test or the
Fisher’s Exact test were used. For estimation of the
drop-out rates and disease-specific survival rates, life
tables and the method according to Kaplan and Meier
were used. The reported survival times refer to the sur-
vival times since the onset of recurrence. To test for
homogeneity among the various groups of patients, we
used the log-rank test. The Cox proportional-hazards
model was used for multivariate analysis.
Data were analysed with Statistical Package for the
Social Sciences (SPSS) statistical software package (SPSS,

Chicago, IL). All P values given are two-tailed and a P
value of <0.05 was regarded as statistically significant.

3. Results

3.1. General data

A total of 513 patients (50.3% males, mean age:
52.8�16.9 years) with thin melanomas (<1.5 mm Bre-
slow thickness) were included in the analysis. The med-
ian Breslow thickness was 0.6 mm (25–75% percentiles:
0.4–0.9 mm). The anatomical level of invasion (Clark
level) was level II in 140 (27.3%) cases, level III in 264
(51.5%) cases and level IV in 98 (19.1%) of cases. Clark
level for various reasons was not recorded in 11 (2.1%)
cases. The series included 376 (73.3%) superficial
spreading melanomas, 92 (17.9%) lentigo maligna mel-
anomas, 22 (4.3%) nodular melanomas and 5 (1.0%)
acral lentiginous melanomas. The histological type was
not classified in 18 (3.5%) cases. The melanomas were
located on the trunk in 246 (48.0%) patients, on the lower
extremities in 145 (28.3%) patients and on the upper
extremities in 69 (13.5%) patients. Fifty-three (10.3%)
melanomas were located in the head and neck region.

3.2. Compliance with follow-up

A total of 201 patients were lost to follow-up during
the 5 five years after diagnosis and 49 patients stopped
their follow-up examinations at our institution, but
continued follow-up at another institution. The esti-
mated cumulative proportion of patients who still con-
tinued the follow-up examinations 5 years after the
diagnosis of the primary tumour was 55.3% (95%
Confidence Interval (CI): 50.4–60.2%; Fig. 1). The
mean annual drop-out rate was 11.2%. The drop-out
rate during the first 5 years of follow-up did not change
substantially with regard to the duration of follow-up.
The drop-out rate was similar for males and females
(adjusted hazard ratio for drop-out: 0.86, 95% CI: 0.63–
1.18, P=0.26) and was not influenced by the age of the
patient (adjusted hazard ratio: 1.01, 95% CI: 0.996–
1.02, P=0.35) or the tumour thickness (adjusted hazard
ratio: 0.60, 95% CI: 0.35–1.03, P=0.07). Of 263
patients who were not lost to follow-up, 132 patients
(50.2%) extended their follow-up interval to more than
1 year at least once during the follow-up period.

3.3. Frequency of subsequent second melanomas

8 patients developed subsequent second melanomas
after the diagnosis of the first melanoma. One patient
developed two further melanomas. The subsequent
melanomas consisted of four in situ melanomas and six
invasive melanomas. The median Breslow thickness of
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the subsequent melanomas was lower than the invasion
thickness of the first melanomas. (0.28 versus 0.50 mm,
P=0.04).

3.4. Patterns and frequency of recurrence

Over a median observation period of 3.7 years (25–
75% percentiles: 2.3–5.0 years), 20 patients (3.9%)
developed metastatic disease (13 males, mean age:
51.3�19.5 years). The median time interval until the
onset of metastatic disease was 35.9 months (25–75%
percentiles: 16.7–46.5 months). A Cox proportional
hazard model that included the Breslow thickness,
Clark level, anatomical site, age, gender and compliance
with follow-up as independent variables showed that
only the Breslow thickness was significantly associated
with recurrent disease (hazard ratio: 11.6, 95% CI: 3.1–
44.0, P<0.001).
The characteristics of the individual patients with
recurrences are given in Table 1. The majority of recur-
rences were detected by physical examination, lymph
node palpation or lymph node sonography. These
examinations led to further diagnostic work-up and
finally to the confirmation of the suspected diagnosis by
histopathology. Complete blood counts and blood
chemistry were unremarkable or showed mild-non-
specific abnormalities in 18 cases. In 2 cases with
metastases of the lung and the liver, lactate dehy-
drogenase (LDH) was elevated.

3.5. Prognosis among patients with recurrent disease

Among the patients with recurrences, 14 patients had
a follow-up examination within one year before the
onset of metastatic disease. 4 patients (29%) presented
with satellite or intransit metastases, 1 patient (7%) with

a single retrobulbar metastasis, 7 patients (50%) had
metastases confined to the regional lymph nodes and 2
patients (14%) had metastatic disease of inner organs. 6
patients did not have a follow-up examination within 1
year before the onset of metastatic disease; one of these
patients (17%) presented with satellite or intransit
metastases, three of these patients (50%) presented with
metastases confined to the regional lymph nodes and the
other patients (33%) with metastatic disease of inner
organs. In patients with regional lymph node metastases
who had a follow-up examination within 1 year before
the manifestation of metastatic disease, the maximum
diameter of the lymph node metastases as measured by
sonography was smaller than in patients with lymph
node metastases who did not have a recent follow-up
examination (median: 16 mm versus 40 mm, P=0.03).
Of the 14 patients who had a recent follow-up exam-
ination before the onset of metastatic disease, 4 (29%)
died of melanoma-related metastatic disease. For these
14 patients, the median overall survival from the onset
of recurrence was 22.3+ months.
All of the patients (n=6) who did not have a recent
follow-up examination before the onset of recurrence
died of metastatic disease and had a significantly worse
prognosis than patients with a recent follow-up exam-
ination before the onset of recurrence (median survival:
12.5 months, hazard ratio: 3.5, 95% CI: 1.1–1 7.1,
P=0.04, Fig. 2).

4. Discussion

In our cohort of patients with thin melanomas, the
frequency of recurrences was approximately 4%, which
is comparable to similar studies performed previously

Fig. 1. Kaplan–Meier curve for the drop-out rate during follow-up.

Follow-up times of patients who stated that they will continue follow-

up at another institution are censored.

Fig. 2. The survival curves of patients with recurrences. The solid line

indicates the group of patients who did not have a follow-up exam-

ination within 1 year before the onset of recurrence (n=6). The dotted

line indicates the group of patients who did have a follow-up exam-

ination within 1 year before the onset of recurrence (n=14). The

crosses indicate censored observations.
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Table 1

Individual data of patients with recurrences

Histological

type

Clark

level

Breslow

thickness

(mm)

Age

(years)

Sex Site Follow-up

timea

months

Melanoma-

related

death

Reason for

stopping follow-up

Localisation of

recurrence

Diagnosis of

recurrenceb
Maximum

diameter

of LNN (mm)

Number of

involved

LNN (n)

Symptoms

recognised

by patient

Patients who did not have a follow-up examination within 1 year before the onset of recurrence (n=6)

LMM III 0.83 75.2 M Chest 7.7 Yes Not compliant Liver Abdomen sonography No

SSM IV 1.00 66.0 M Ear 29.8 Yes Misdiagnosis Skin Physical examination Yes

SSM III 0.82 73.5 F Lower leg 15.0 Yes Not compliant Regional LNN Palpation of LNN 40 1 Yes

SSM III 0.65 45.8 F Back 25.7 Yes Not compliant Regional LNN Palpation of LNN 32 >5 Yes

SSM III 0.50 44.6 M Abdomen 12.5 Yes Misdiagnosis Regional LNN,

liver, lung

Palpation of LNN,

abdomen sonography,

chest X-ray

SSM III 0.35 43.0 M back 8.6 Yes Not compliant Regional LNN Palpation of LNN 50 >5 Yes

Patients who had a follow-up examination within 1 year before the onset of recurrence (n=14)

SSM III 1.34 47.8 M Chest 8.5 Yes Lung Chest X-ray No

SSM III 0.80 84.6 F Back 5.1 No Skin Physical examination Yes

SSM IV 1.20 24.9 M Abdomen 7.7 Yes Regional LNN Palpation of LNN 24 3 No

LMM IV 1.40 68.8 M Face 2.9 No Retrobulbar Computer tomography Yes

LMM III 1.40 64.2 M Back 17.9 Yes Regional LNN Sonography of LNN 15 1 No

SSM IV 1.00 53.4 M Back 2.1 Yes Lung, bone Chest X-ray No

LMM IV 1.30 61.6 F Lower leg 7.6 No Skin Physical examination Yes

SSM IV 1.40 66.0 M Back 22.3 No Skin Physical examination, Yes

LMM II 0.56 47.8 F Face 16.6 No Skin Physical examination No

SSM III 1.04 42.5 F Upper leg 31.2 No Regional LNN Sonography of LNN 7 1 No

SSM II 0.68 36.1 M Back 67.1 No Regional LNN Sonography of LNN 10 1 No

SSM II 0.50 41.2 M Lower leg 48.7 No Regional LNN Palpation of LNN 37 1 Yes

SSM III 0.90 77.0 M Back 50.0 No Regional LNN Palpation of LNN 26 2 No

SSM III 1.07 39.5 F Lower leg 30.6 No Regional LNN Palpation of LNN 16 1 Yes

SSM, superficial spreading melanoma; LMM, lentigo maligna melanoma; LNN, lymph nodes.
a The follow-up time refers to the time interval between onset of recurrence and event (melanoma-related death) or the censoring event.
b This row indicates the type of examination at which the presence of metastases was suspected for the first time.
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[2,6,13,17]. Although it has been stated, that regular
follow-up of patients with thin melanomas is not
worthwhile, our data do not support this view. Patients
with recurrent disease, who had a follow-up examina-
tion within one year before relapse presented with less
advanced disease and had a better survival than patients
who did not have a recent follow-up examination [18].
As shown in Table 1, in almost all cases with favourable
outcome, metastatic disease was confined to the skin or
to the regional lymph nodes and the presumptive diag-
nosis of lymph node metastases was made during rou-
tine follow-up examination [19–21].
Patients without a follow-up examination within 1
year before the onset of recurrence mainly presented
with bulky and clinically evident lymph node metastases
or metastases of inner organs and had a worse prognosis.
It is reasonable to argue that the difference in prognosis
can be mainly attributed to the earlier diagnosis of
asymptomatic metastatic disease in the context of a
routine follow-up examination. This is in line with the
observation by Poo-Hwu and colleagues [10], who found
that patients with asymptomatic recurrences had a better
prognosis than patients with symptomatic recurrences.
In contrast to physical examination and sonography
of the regional lymph nodes, the value of chest X-ray
and abdomen sonography for the follow-up of our
patients with thin melanomas was questionable, which
supports the observations made by Weiss and collea-
gues [16]. Complete blood counts and blood chemistry
also had no impact on the diagnosis of recurrent disease
in patients with thin melanomas.
We also showed that nearly half of the patients stop-
ped their follow-up examinations during the first 5
years. The annual drop-out rate was constant during the
first 5 years after diagnosis and was approximately 11%
per year. Additionally, 50.2% of the patients who did
not stop their follow-up examinations were not com-
pliant with the follow-up regimen and extended their
follow-up interval to more than 1 year.
Despite our finding that regular follow-up examina-
tions are essential, the number of patients who were lost
to follow-up or who were not compliant with the fol-
low-up regimen is alarming. We did not identify factors
to predict whether patients will be compliant with the
follow-up regimen or not.
The limitations of our study are the retrospective
design and the relatively small number of patients with
recurrences. Moreover, in two patients, whose primary
tumours were excised at another institution, mis-
diagnosis of the primary tumours was the reason that
the patients did not have follow-up examinations until
the manifestation of metastatic disease. In both cases,
the correct diagnosis of melanoma was made retro-
spectively after metastatic disease had developed. It may
be hypothesised, that patients who are unaware of the
diagnosis of melanoma behave differently than patients

who know about their diagnosis with regard to self-
examinations and awareness of skin changes or swelling
of the regional lymph nodes. Finally, we did not inves-
tigate the reasons for stopping follow-up, which should
be a subject for future research.
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