
Characterization of 1152 lesions excised over 10 years
using total-body photography and digital

dermatoscopy in the surveillance of patients at high
risk for melanoma

Gabriel Salerni, MD,a Cristina Carrera, MD,a,b Louise Lovatto, MD,a Rosa M. Mart�ı-Laborda, MD,a,c

Guillermina Isern,e Josep Palou, MD,a,d Ll�ucia Al�os, MD,d Susana Puig, MD, PhD,a,b and

Josep Malvehy, MD, PhDa,b

Barcelona and Lleida, Spain; and Rosario, Argentina
From

D

En

D

U

Es

The r

pa

09

th

III

m

836
Background: The combined use of total-body photography and digital dermatoscopy, named ‘‘two-step
method of digital follow-up,’’ allowed the detection of incipient melanoma as a result of dermatoscopic or
macroscopic changes during follow-up.
Objective: We sought to assess dermatoscopic features and dynamic changes leading to excision of
melanocytic lesions during our 10-year experience of monitoring patients at high risk for melanoma.
Methods: We analyzed 1152 lesions excised during the surveillance of 618 patients at high risk for
melanoma from 1999 to 2008.
Results: A total of 779 excised lesions had been previously recorded: 728 were removed because of
dermatoscopic changes during follow-up and 51 were removed even though no significant change was
noted. The remaining 373 excised lesions were new or undetected on previous total-body photography. A
total of 98 melanomas were detected, 60 in the monitored lesions, and 38 among the ‘‘new’’ lesions. The
most frequent dermatoscopic changes detected were asymmetric enlargement in almost 60% (n = 418), focal
changes in structure in 197 (27%) and in pigmentation in 122 (17%), the latter two being more frequently
seen in melanomas than in nevi (both P \ .001). No significant differences were detected between
dermatoscopic or histopathological characteristics of the melanomas in each group, with a considerable
proportion of melanomas misclassified as benign in both groups (26.3% and 38.3%, respectively).
Limitations: The dermatoscopy pattern of stable lesions and the histopathology of lesions not removed
were not included in the study.
Conclusion: The most frequent dermatoscopic features associated with melanoma were focal change in
pigmentation or structure. Melanomas detected by dermatoscopic changes were remarkably similar to
those detected in total-body photography. Almost 40% of melanomas diagnosed in individuals at high risk
corresponded to lesions that were not under dermatoscopic surveillance. ( J Am Acad Dermatol
2012;67:836-45.)
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Early recognition and surgical excision is the most
effective intervention for improving the prognosis of
patients with primary malignant melanoma (MM).1

To distinguish between MM and benign lesions is
often a challenge for the clinician. Furthermore,
overlap of clinical features may lead to overlooking
MM and excising an excessive number of benign
CAPSULE SUMMARY

d Two-step method of digital follow-up
allows not only the detection of
macroscopic changes and the
occurrence of new lesions not previously
registered, but also the detection of
dermatoscopic changes over time.

d Melanomas detected by dermatoscopic
changes are remarkably similar to those
detected in total-body photography in
terms of histologic and dermatoscopic
characteristics.

d All atypical nevi showing substantial
changes over time should be excised not
to miss a melanoma.
lesions.2

Dermatoscopy has been
shown to improve the
diagnostic accuracy for
early melanoma detection.3-5

Nevertheless, MM may be
not only clinically but also
dermatoscopically indistin-
guishable from melanocytic
nevi, especially in incipient
lesions in which specific cri-
teria for malignancy may not
be present.6,7

On the basis that benign
lesions usually do not
changewhereas MMs change
significantly over time, digi-
tal follow-up (DFU) of atyp-
ical melanocytic lesions that
are not suspicious for MM
Abbreviations used:

DFU: digital follow-up
DM: dermatoscopic monitoring
MM: malignant melanoma
notDM: not dermatoscopic monitoring
TBP: total-body photography
has been proposed as a strategy to recognize MMs
that may lack distinct dermatoscopic features at
baseline.8 This approach has proved to be efficient
in detecting early MMs without increasing the num-
ber of unnecessary excisions.9-11

The use of total-body photography (TBP) has
been shown to be helpful in the detection of changes
in shape, color, or surface eventually occurring in
any lesion, and for the identification of new lesions
aided by baseline and subsequent registries.12-16

The combined use of TBP and digital dermatos-
copy, the so-called ‘‘two-step method of digital
follow-up,’’ was designed in our unit for the surveil-
lance of patients at high risk for MM.17 It has been
proposed as a more sensitive strategy in MM screen-
ing, by allowing not only the detection of dermato-
scopic changes over time, but also detection of
macroscopic changes and the occurrence of new
lesions not previously registered for follow-up.18

In this study, we analyzed the dermatoscopic
features and dynamic changes leading to excision of
melanocytic lesions during our 10-year experience in
the surveillance of more than 600 individuals at high
risk formelanomausing two-stepmethodofDFU.The
dual strategy of the two-step method of DFU allowed
us to compare excised lesions that were under
previous dermatoscopic monitoring (DM) with those
excised lesions that were not under DM (notDM).
METHODS
Study population

A total of 618 patients included in the surveillance
program with TBP and digital dermatoscopy at the
melanoma unit of a referral academic hospital
(Hospital Clinic of Barcelona) were followed up
between January 1999 and December 2008.18
The characteristics of the
population included have
been detailed in Salerni
et al18 and briefly, the cohort
consisted of 618 patients
with a mean age of 37 years
(mean SD 6 13.3 years) at
time of inclusion in the pro-
gram; 45.5% were men.
According to inclusion crite-
ria, the vast majority of the
patients (n = 556) had atypi-
cal mole syndrome (defined
as having [100 nevi and/or
[10 atypical nevi under der-
matoscopic or histopatho-
logical analyses); 277 had a
personal history of previous
melanoma, including 73 with
a history of multiple primary
melanomas, before the start of the study; 8 patients
with giant congenital melanocytic nevus and 3
patients affected with xeroderma pigmentosum
were also included. Almost one third of the patients
(n = 178) had a familial history of melanoma as well.
Patients were followed up for a median of 96 months
(range 13-120 months).

Baseline and follow-up registries
Images were obtained using a standardized digital

system (MoleMax, Derma Instruments, Vienna,
Austria), which is a digital DM device with a digital
video camera and software adapted for the register and
comparison of macroscopic TBP and dermatoscopy
images. Examination procedure was performed ac-
cording to the two-step method of DFU as previously
described.17,18 Patients were scheduled for follow-up
in 3, 6, or 12 months according to the judgment of the
dermatoscopy specialist who performed the evalua-
tion anddependingon thedegreeof risk of thepatient.



Fig 1. In situ malignant melanoma arising on congenital nevus excised on back of 51-year-old
man with atypical mole syndrome and melanoma before inclusion in surveillance program.
Lesion was followed for 42 months and 3 visits (A to C) until excision because of focal changes
in structure and pigmentation. Clinical (D) and high-resolution dermatoscopic (E) images at
time of excision. Total dermatoscopy score: 5.2.
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Inclusion criteria for melanocytic lesions
Melanocytic lesions with atypical clinical or der-

matoscopic featureswere stored in the digital system.
Lesions with clear-cut dermatoscopic features of
melanoma (as described in pattern analysis,19 the
ABCD rule of dermatoscopic,20 or the 7-point check-
list21) were removed without DM. Lesions with def-
inite dermatoscopic features conclusive of benign
nevi were not considered for follow-up.18 Lesions
excised just after our first examinationwere excluded
from this study because they were not followed up.

Lesions considered for excision and
histopathological study

As described by Salerni et al,18 changes leading to
excision during DFU were any of the following:
(1) asymmetric enlargement; (2) changes in
dermatoscopic structures (expansion or decrease of
pigment network; variation in the distribution or
number of dots/globules; variation in shape; modi-
fication of depigmented areas or regression struc-
tures; appearance of scarlike areas, blue-whitish veil,
streaks; and/or atypical vessels); (3) increase in the
number of colors but not slight darkening or light-
ening of overall pigmentation of the lesion; (4)
occurrence of regression structures; and (5) focal
pigment modifications. All new lesions observed
during follow-up and exhibiting atypical dermato-
scopic features but no criteria for melanoma were
registered and included in follow-up or excised
according to the personal risk of the patient, and
the criteria of the investigator. All lesions displaying
sufficient criteria for melanoma suspicion were
removed.



Fig 2. In situ melanoma located on left thigh of 32-year-old woman with atypical mole
syndrome, history of personal and familial melanoma, and carrier of mutation in CDKN2A.
Lesion was newly detected after 91 months since inclusion in follow-up program. Clinical (A)
and dermatoscopic (B) images at time of excision. Total dermatoscopy score: 2.6.
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Histopathology procedure
All lesions removed were step-sectioned and

processed following the protocol in the pathology
department of the melanoma unit that establishes
that all melanocytic lesions excised to rule out
melanoma should follow the current specified pro-
tocol: (1) the entire lesion shall be embedded; (2) the
specimen should be trimmed at a right angle across
the long axis in 3- to 4-mmethick blocks; (3) from
each block at least 2 to 3 sections representing
different levels should be cut and hematoxylin-
eosin stained; and (4) Melan A, HMB45, and Ki67
are performed in melanomas and in all atypical
melanocytic lesions of concern for two dermatopa-
thologists (L. A. and J. P.). Histology criteria for atypia
were reported according to the National Institutes of
Health Consensus Conference (1992).
Lesions excised during the study
Among the 11,396 lesions under surveillance,

1152 were excised in 407 patients with a mean of
2.83 lesions per patient (SD 6 2.39) during the
10-year period (global excision rate 1.86 per patient
in 618 patients). In all, 598 (51.9%) lesions were
excised in women and 554 (48.1%) in men, and at a
median age of 37 years (mean, 39.4; SD6 13.4 years)
(detailed in Salerni et al18).

Lesions excised were located as follows: 496
(43.1%) on the back of trunk, 328 (28.5%) on the
front of trunk, 195 (16.9%) on lower extremities, 78
(6.7%) on upper extremities, 38 (3.3%) on head and
neck, 16 (1.4%) on acral skin of the feet, and one
lesion (0.1%) was located on genital mucosa.

Histopathological diagnoses of lesions excised
during follow-up were: 1016 nevi (88.19%), 98
melanomas (8.5%), 16 seborrheic keratosis (1.38%),
9 actinic keratosis (0.78%), 7 actinic lentigo (0.6%), 5
dermatofibromas (0.43%), and one basal cell carci-
noma (0.1%).

Of the 98 melanomas, 53 (54.08%) were in situ,
and among the 45 invasive melanomas the median
Breslow index depth of invasion was 0.50 mm (mean
0.54 mm), and none were ulcerated. According to
histopathological subtype, almost 90% (n = 88) were
superficial spreading, 8.16% (n = 8) lentigo maligna,
and 2.04% (n = 2) acral lentiginous type. Sentinel
node biopsy was not required in any of the melano-
mas diagnosed during follow-up.

Among nevi, 492 (48.4%) showed some degree of
histologic atypia: 190 (18.7%) mild, 241 (23.7%)
moderate, and 61 (6%) severe.18



Table I. Comparative analysis between lesions with and without previous dermatoscopic record

Lesions

Total PNotDM DM

Gender (%) .67
Male 176 (47.18) 378 (48.52)
Female 197 (52.82) 401 (51.48)

Mean age at time of excision (SD), y 39.24 (613.08) 39.99 (614.27) .387
Time from inclusion to excision (SD), mo 41.32 (629.58) 36.14 (625.9) .004
Histologic diagnosis (%)
Nevus 311 (83.3) 705 (90.5) 1016 .096
Melanoma 38 (10.19) 60 (7.7) 98
Seborrheic keratosis 9 (2.41) 7 (0.9) 16 NA
Actinic keratosis 7 (1.88) 2 (0.26) 9 NA
Actinic lentigo 4 (1.07) 3 (0.39) 7 NA
Dermatofibroma 4 (1.07) 1 (0.13) 5 NA
Basal cell carcinoma 0 1 (0.13) 1 NA

Localization (%) \.001
Back of trunk 143 (38.34) 353 (45.31) 496
Front of trunk 95 (25.47) 233 (29.91) 328
Upper extremities 31 (8.31) 47 (6.03) 78
Inferior extremities 73 (19.57) 122 (15.66) 195
Head and neck 27 (7.24) 11 (1.41) 38
Acral foot 3 (0.80) 13 (1.67) 16
Mucosa 1 (0.27) 0 1

Regression (%) 80 (21.4) 239 (30.7) 319 \.001
Inflammatory reaction (%) 35 (9.38) 58 (7.45) 93 .259
Histologic fibrosis (%) 34 (9.12) 72 (9.24) 106 .944
Cytologic atypia in nevus (%)
Any degree 121 (38.9) 371 (52.62) 492 \.001
Mild 44 (14.14) 146 (20.7) 190 .003
Moderate 60 (19.29) 181 (25.67) 241 .005
Severe 17 (5.46) 44 (6.24) 61 .485

DM, Dermatoscopic monitoring; NA, not available; notDM, not dermatoscopic monitoring.
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Statistical analysis
Bivariate analysis was performed to assess differ-

ences between lesions under DM versus ‘‘new’’
lesions or previously not under DM; the x2 test was
used for the comparison of qualitative variables,
applying Fisher correction according to the sample
sizes’ need in tables of 2 3 2 and the Student t test
was used to compare means of the quantitative
variables. Differences were considered to be statis-
tically significant when P was less than .05.
Multivariable logistic regression analysis was used
to obtain the odds ratio regarding type of change
during monitoring in nevi and melanomas.

RESULTS
Lesions under DM versus new lesions or
previously notDM

Of the 1152 lesions excised, 779 (67.6%) corre-
sponded to lesions registered and under DM (Fig 1)
whereas the remaining 373 (32.4%) corresponded to
lesions detected during the prospective visits (Fig 2),
which were new or not previously considered
tributary for dermatoscopic record and DFU
(notDM). In the DM group, the decision to excise
relied mostly on the occurrence of microscopic
changes during DFU and in the notDM group the
detection of criteria of suspicion for melanoma was
what justified the excision. Data showing compara-
tive analysis between DM and notDM lesions are
shown in (Table I).

DM lesions were excised in a mean of 41.32
months after the patient’s inclusion in the follow-up
program (Fig 3), whereas notDM lesions were ex-
cised after a mean of 36.14 months (P = .004).

According to the histology diagnosis, no statisti-
cally significant differences were found in the num-
ber of nevi and melanoma diagnosed as new lesions
when compared with those with previous dermato-
scopic record (P = .096). Histologic regression was
present in 30.7% (n = 239) of DM lesions, but only in
21.4% (n = 80) of notDM lesions (P \ .001). No
differences were observed regarding presence of
inflammatory reaction or fibrosis in the histologic
evaluation.



Fig 3. Superficial spreading malignant melanoma, Clark II, depth of invasion 0.5 mm, arising
on melanocytic nevus, in 33-year-old man with atypical mole syndrome and personal and
familial history of melanoma. Total dermatoscopic score at time of excision: 4.6. Lesion was
followed for 40 months and 7 visits until excision after 67 months since beginning of patient’s
surveillance (A through G). High resolution clinical (H) and dermatoscopic (I) images at the
time of excision.
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Regarding the localization, DM lesions were more
frequently located on front and back of trunk, and
less frequently on extremities compared with notDM
lesions (P\ .001). Lesions removed from head and
neck were more frequently excised as notDM lesions
(7.26% vs 1.41%).

Regarding nevi excised during the study, 492
(48.42%) showed some degree of cytologic atypia,
of them 371 (52.62%) corresponded to DM lesions
and 121 (38.9%) were excised as notDM lesions (P\
.001). Mild and moderate atypia were more frequent
among DM lesions, 20.7% versus 14.14% (P = .003)
and 25.67% versus 19.29% (P = .005), respectively;
severe atypia was also more frequent among DM
lesions (6.24% vs 5.46%), but differences were not
significant.

The comparative analysis of dermatoscopic fea-
tures of melanomas diagnosed as notDM lesions (n =
38) and those diagnosed as DM lesions (n = 60)
(Table II) revealed no statistically significant differ-
ences in terms of asymmetry (P = .919), presence of
abrupt borders (P = .587), number of colors
(P = .135), and presence of dermatoscopic structures
(P = .332). All lesions in both groups displayed at
least the light-brown color, and the vast majority
displayed also the dark-brown color. No differences
were observed in the distribution of other colors
(black, blue-gray, red-pink, white) between the two
groups. The presence of structureless areas in more
than 10% of the lesion, and more than two dots or
globules were more frequent among melanomas
diagnosed as notDM lesions, although differences
were not significant. No significant differences be-
tween the two groups were detected according to
total dermatoscopic score value (P = .302), neither
for the presence of additional criteria (pseudopods,
vascularization, and regression), nor different global
dermatoscopic patterns.

Upon histopathological study, no statistically sig-
nificant differences were observed regarding mela-
noma subtype, number of in situ melanomas, Clark
level, mean Breslow depth, presence of ulceration,
or proportion of melanomas arising in melanocytic
nevus between DM and notDM lesions (Table III).

Dermatoscopic changes leading to excision
A total of 779 DM lesions were excised during the

study. Of them 728, including 655 nevi, 60 melano-
mas, and 13 nonmelanocytic lesions, were excised as
a result of dermatoscopic changes during DFU;
whereas 51 lesions (50 nevi and one dermatofi-
broma) were excised despite no significant changes
being observed. In the latter group, the decision to
excise relied basically on dermatoscopic features
and lack of confidence as to the nature of the lesion.

Significant changes during DFUwere classified as:
asymmetric enlargement, focal changes in pigmen-
tation and/or structure, regression, and changes in



Table II. Comparative analysis of dermatoscopic features of melanomas diagnosed as new lesions versus those
diagnosed as monitored lesions

Lesions

Total PNotDM, n = 38 DM, n = 60

ABCD rule of dermatoscopy
Asymmetry (%) .919
Symmetric 3 (7.89) 6 (10) 9
1 Axis 9 (23.68) 15 (25) 24
2 Axes 26 (68.42) 39 (65) 65

Abrupt borders .587
0 10 26 36
1 of 8 2 3 5
2 of 8 6 7 13
3 of 8 4 4 8
4 of 8 11 9 20
5 of 8 2 6 8
6 of 8 2 4 6
7 of 8 0 0 0
8 of 8 1 1 2

No. of colors (%)
1 1 (2.63) 0 1 NA
2 5 (13.16) 12 (20) 17 .135
3 14 (36.84) 29 (48.35) 43
4 16 (42.11) 14 (23.33) 30
5 1 (2.63) 4 (6.67) 5 NA
6 1 (2.63) 1 (1.67) 2 NA

Colors (%)
Light brown 38 (100) 60 (100) 98 NA
Dark brown 32 (84.21) 59 (98.33) 91 NA
Black 21 (55.26) 23 (38.33) 44 .101
Blue-gray 19 (50) 27 (45) 46 .629
White 6 (15.78) 8 (13.33) 14 .735
Red-pink 10 (26.32) 15 (25) 25 .884

No. of dermatoscopic structures (%) .332
1 5 (13.15) 14 (23.33) 19
2 18 (47.36) 30 (50) 48
3 15 (39.47) 14 (23.33) 29
4 0 1 (1.67) 1
5 0 1 (1.67) 1

Dermatoscopic structures (%)
Pigment network 35 (92.11) 60 (100) 95 NA
Branched streaks 3 (7.89) 3 (5) 6 NA
Structureless area[10% 17 (44.74) 19 (31.67) 36 .191
[2 Points 17 (44.74) 17 (28.33) 34 .096
$ 2 Globules 16 (42.11) 23 (38.33) 39 .71

Classification according to TDS (%) .469
Benign 10 (26.32) 23 (38.33) 33
Malignant 20 (52.63) 26 (43.33) 46
Suspicious 8 (21.05) 11 (18.33) 19

Additional criteria (%)
Pseudopods 2 (5) 1 (1.67) 4 NA
Vascularization 4 (10.53) 6 (10) 10 NA
Regression 15 (39.47) 25 (41.67) 40 .83

Global dermatoscopy pattern (%) .087
Reticulated 18 (47.37) 41 (68.33) 59
Multicomponent 16 (42.11) 17 (28.33) 33
Parallel 1 (2.63) 1 (1.67) 2
Unspecific 3 (7.89) 1 (1.67) 4

DM, Dermatoscopic monitoring; NA, not available; notDM, not dermatoscopic monitoring; TDS, total dermatoscopy score on ABCD.
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Table III. Comparative analysis of histologic
features between melanomas with and without
previous dermatoscopy record

Lesions

Total PNotDM, n = 38 DM, n = 60

Melanoma
histologic
subtype (%)

.255

Superficial
spreading

32 (84.21) 56 (93.33) 87

Lentigo maligna 5 (13.16) 3 (5.00) 8
Acral lentiginous 1 (2.63) 1 (1.67) 2
Nodular 0 0 0

Clark level (%) .799
IeMM in situ 19 (50) 34 (56.67) 53
II 9 (23.68) 13 (21.67) 22
III 10 (26.32) 13 (21.67) 23

Ulceration (%) 0 0 0
MM arising in
nevus (%)

11 (28.95) 16 (26.67) 27 .806

Breslow depth
(mean), mm

0.573
(0.25-0.9)

0.532
(0.3-1)

.377

DM, Dermatoscopic monitoring; MM, malignant melanoma;

notDM, not dermatoscopic monitoring.
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coloration. Lesions excised as a result of symmetric
enlargement in the absence of other significant
changes were also identified. The most frequent
morphological change was asymmetric enlargement
in almost 60% (n = 418) of the 728 monitored lesions.
Focal changes in structure and pigmentation were
seen in approximately 27% (n = 197) and 17% (n =
122), respectively. About 25% (n = 178) of excised
lesions displayed changes in coloration, and 23% (n
= 167) showed regression. A total of 52 lesions (49
nevi, one melanoma, one pigmented actinic kerato-
sis, and one solar lentigo) were excised because of
symmetric enlargement and absence of other signif-
icant changes.

Focal changes in pigmentation and in structure
were more frequently seen in melanomas than in
nevi during follow-up (odds ratio 2.988 and 5.47,
respectively, both P \ .0001). Asymmetric enlarge-
ment, regression, and changes in coloration were
also more frequent in melanomas than nevi, but
these differences were not statistically significant
(Table IV).

DISCUSSION
The main goal of DFU is to improve early mela-

noma detection in populations at high risk for
melanoma. Several strategies have been used for
the surveillance of individuals at high risk to recog-
nize early melanoma, such as the use of TBP,12-16

dermatoscopy,3,4,22 and DFU.23-31
It is well known that melanoma may arise on
melanocytic nevi but also de novo.32 It has been
proposed that TBP might facilitate the detection of
new lesions, and macroscopic visual changes in pre-
existing undetected lesions, by providing a compar-
ative reference point for subsequent follow-up
examinations.16,17

In 2007, Fuller et al31 already raised a concern
about the proportion of melanomas appearing de
novo that strategies solely focused on DFU of regis-
tered lesions might overlook, because the total
number of melanomas occurring in the population
under study was not reported. In our study, 38
melanomas, almost 40% of melanomas diagnosed
during a 10-year period, corresponded to lesions that
were new or, being already present, had not been
selected for dermatoscopic DFU (notDM). These
findings underline the importance of comparing
TBP in the surveillance of individuals at high risk,
decreasing the threshold for considering a new
lesion as suspicious, and therefore allowing the
recognition of melanomas that otherwise might
have been overlooked or, at least, would be detected
at a later tumor progression phase once the lesion
was included in follow-up and dermatoscopic
changes could be noted.

Dermatoscopy has been proven to improve the
diagnostic accuracy of nearly all pigmented lesions
including melanoma,3-5 and DFU of melanocytic
lesions allows the recognition of early melanomas
even in the absence of specific dermatoscopic crite-
ria as a result of the identification of microscopic
changes.7

DFU is based on the fact that benign melanocytic
lesions remain stable whereas melanoma tends to
change over time. In our study, 51 lesions were
excised as a result of an increase in the physician’s
suspicion, despite no dermatoscopic change being
noted, and none of these were melanomas. This
observation confirms that DFU is not only a sensitive
but also a specific strategy in melanoma detection.

This study reports, for the first time to our
knowledge, the dermatoscopic features of melano-
mas detected as a result of TBP follow-up, because
these lesions had not been previously recorded on
digital dermatoscopy. Until now, whether melano-
mas detected by TBP might display different derma-
toscopic characteristics compared with those
detected as a result of dermatoscopic changes was
amatter of speculation. According to our experience,
melanomas diagnosed as new lesions and those as
changing monitored lesions (notDM and DM lesions
in our study) were very similar, displaying no signif-
icant differences regarding histologic and dermato-
scopic features, with a considerable proportion of



Table IV. Type of dermatoscopic changes detected in melanomas and nevi during digital follow-up

Melanomas, N = 60 Nevi, N = 655

Type of change N (%) N (%) OR 95% CI P

Asymmetric enlargement 39 (65) 375 (57.27) 1.387 0.798-2.41 .245
Focal changes in pigmentation 21 (35) 100 (15.27) 2.988 1.687-5.293 \.0001
Focal changes in structure 38 (63.33) 157 (23.97) 5.47 3.146-9.543 \.0001
Regression 18 (30) 143 (21.83) 1.534 0.857-2.747 .147
Changes in coloration 20 (33.33) 152 (23.21) 1.655 0.939-2.916 .079

CI, Confidence interval; OR, odd ratio.
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melanomas misclassified as benign in both groups
(26.3% and 38.3%, respectively), pointing out that
melanomas in both groups may be equally difficult
to diagnose even with dermatoscopy.

At least, theoretically, we would expect to diag-
nose, upon histopathological study, melanomas
appearing de novo as notDM lesions (being detected
as new lesions or as a result of macroscopic changes
during body-mapping comparison), and melanomas
arising on melanocytic nevi as DM lesions that
display changes over time. Interestingly we found
no differences between both groups in the number
of melanoma developing de novo or in association
with melanocytic nevi. This unexpected observation
could be explained as a result of slow-growing
melanomas occurring in both groups, with no un-
derlying nevi and a very slow evolution and banal
appearance.

Dynamic changes in melanocytic lesions are not
uncommon when performing DFU. The identifica-
tion of changes that allow the recognition of early
melanoma and those changes expected in benign
melanocytic lesions might be challenging.27 Over the
last few years, evidence has accumulated in favor of
DFU of melanocytic lesions with the aim of detecting
microscopic changes that may predict the diagnosis
of melanoma.23,31 Currently, there is enough evi-
dence to consider the use of sequential digital
dermatoscopy imaging, in selected high-risk popu-
lations when available, to detect early melanomas
even in the absence of specific dermatoscopic fea-
tures.6,7,17,18,33-35

As expected, all types of changes considered
significant during follow-up were more common in
melanoma than in nevi. We found that focal changes
in pigmentation and focal changes in structure were
significantly more frequent in melanoma than in nevi
(with an odds ratio of 2.988 and 5.47, respectively),
but no considerable differences in terms of asym-
metric enlargement, regression, or changes in pig-
mentation were demonstrated.

In our study, 53 lesions were excised only as a
result of symmetric enlargement, a type of change
not considered significant. Among these, we found
one melanoma with a Breslow depth of 0.5 mm that
was classified as benign according to the ABCD rule
of dermatoscopy. Kittler et al27 found that one
melanoma initially diagnosed as an atypical nevus
showed symmetric enlargement without structural
dermatoscopic modifications. Our findings support
their recommendation that all atypical nevi showing
substantial modifications over time should be
excised.

In conclusion, MMs detected as a result of
dermatoscopic changes are remarkably similar in
terms of histologic and dermatoscopic characteristics
to those without previous dermatoscopy record
detected during surveillance in high-risk populations
with a considerable proportion of melanomas mis-
classified as benign in both groups. We support the
current recommendation that all atypical nevi show-
ing substantial modifications over time should be
excised to not miss a melanoma.

This work is dedicated to all our patients and their
families who have always collaborated with us and who
are the objective of our work. We are indebted to our
dermatologist colleagues, to our fellows, amongst them
Isabel Kolm, Allison Bell Smythe, Renata Lorenzato,
Florencia Cabrini, Myrna Hanke, Joane Portella, and
nurses, who work together on a daily basis and whose
effort is not always acknowledged in the research papers.
We also thank Helena Kruyer for her help with the text
edition.
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