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Evaluation of hyperpigmentation in mela­
nomas and melanocytic nevi scars
through confocal microscopy

Avaliação de hiperpigmentação em cicatrizes de melanomas e
nevos melanocíticos através da microscopia confocal

ABS TRACT
Introduction: In vivo confocal microscopy is an auxiliary non-invasive diagnostic method
used in the diagnosis of hyperpigmented lesions in scars.
Objectives: To evaluate hyperpigmentation in the scars of benign and malignant melano-
cytic lesions through confocal microscopy examination.
Methods: Clinical, dermoscopic, and confocal microscopy images of fourteen patients
with hyperpigmentation in adequately treated melanoma scars and in excised melanocytic
nevi, were evaluated.
Results: Among the eight patients with hyperpigmentation in melanoma scars, four sho-
wed no suspicious structures after confocal microscopy examination and four showed sus-
picious structures. Among the six patients with hyperpigmentation in areas where melano-
cytic nevi had been excised, three had atypical structures, such as dendritic cells and non
demarcated papillae. Patients with suspicious structures underwent histological examina-
tion, with one case of hyperpigmentation in a lentigo maligna scar evidencing recurrence.
Conclusions: The examination method allowed for the avoiding of biopsy in confirming
the diagnosis in six of the fourteen patients. The finding of cells with dendritic or pagetoid
pattern in the confocal microscopy examination means a diagnostic challenge, for it can
indicate melanocytes or Langerhans cells in the spinous layer. Therefore, lesions that have
such structures must be removed for histology and differential diagnosis.
Keywords: melanoma; nevus; dermoscopy; confocal microscopy.

RESU MO
Introdução: A microscopia confocal in vivo é método diagnóstico não invasivo auxiliar no diagnóstico
de lesões hiperpigmentadas em cicatrizes. 
Objetivos: Avaliar através do exame de microscopia confocal a hiperpigmentação em cicatrizes de
lesões melanocíticas benignas e malignas. 
Métodos: Avaliamos imagens clínicas, dermatoscópicas e de microscopia confocal de 14 pacientes com
hiperpigmentação em cicatrizes de melanomas adequadamente tratados e nevos melanocíticos excisados. 
Resultados: Dos oito pacientes com hiperpigmentação em cicatrizes de melanomas, quatro não apre-
sentaram estruturas suspeitas ao exame de microscopia confocal, e quatro apresentaram estruturas sus-
peitas. Entre os seis pacientes com hiperpigmentação em área de cicatriz de nevo melanocítico excisado,
três apresentavam estruturas atípicas, como células dendríticas e papilas não demarcadas. Os pacientes
com estruturas suspeitas realizaram exame histológico, e em um caso de hiperpigmentação em cicatriz
de lentigo maligno foi evidenciado recidiva.
Conclusões: O exame permitiu evitar a biópsia para confirmação diagnóstica em seis dos 14 pacientes
avaliados. O achado de células com padrão dendrítico ou pagetoide no exame de microscopia confocal
é um desafio diagnóstico, pois pode representar melanócitos ou células de Langerhans na camada espi-
nhosa. Portanto, lesões que apresentam tais estruturas devem ser removidas para exame histológico e
diagnóstico diferencial.   
Palavras-chave: melanoma; nevo; dermatoscopia; microscopia confocal.
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INTRODUCTION
Hyperpigmentation in scars from melanocytic lesions

constitutes a diagnostic challenge for the dermatologist, as it
often presents nonspecific clinical and dermoscopic features.1 It
can be classified clinically and histologically into the following
categories: reactional cicatricial pigmentation, recurrent nevus,
incompletely excised melanoma, or metastatic melanoma (loco-
regional cutaneous metastasis).2 More recently, different techno-
logies have been developed in order to provide additional dyna-
mic microscopic cutaneous information, without increasing
morbidity.1-10 They allow both the in vivo diagnosis and real time
assessment of disease progression.1-10

Confocal microscopy (CM) stands out as a new nonin-
vasive diagnostic tool that allows for the acquisition of micros-
copic images and real-time in vivo visualization of cell and
nuclear morphology.1-10 As a result, this technique has gained
prominence as a tool in the differential diagnosis of melanocytic
and non-melanocytic cutaneous tumors, and can be used in
cases of hyperpigmentation in scars.1,3,9,10 CM correlates both
with dermoscopy and histology.1-7 The fact that CM evaluates
the tissue in the horizontal plane (like dermoscopy) and has
high magnification with cellular level definition (like histology)
implies that the first technique can be used as a bridge between
the two latter methods and represents an important area for cli-
nical research.1,9,10 For trained physicians, CM technology arises
as a sensitive and specific tool in the early detection of melano-
ma and other cutaneous tumors.1,9,10 When conducted methodi-
cally and using diagnostic algorithms already described in the
literature, CM allows a global architectural assessment of the
epidermis, dermal-epidermal junction and upper dermis, as well
as cytoarchitectural evaluation.9 Cellular atypia and pleomorp-
hism, including certain nuclear morphologies, can be visualized
in vivo, assisting in the diagnosis.1,2,9

The present study was aimed at evaluating clinical cases
of hyperpigmentation scars in benign, malignant, and non-
malignant melanocytic lesions, using a non-invasive CM techni-
que.

METHODS
A retrospective, descriptive study, conducted at A.C.

Camargo Cancer Center, in São Paulo, Brazil, included 14
patients: 8 with hyperpigmentation scars resulting from melano-
mas that were treated properly; and 6 with hyperpigmentation
scars resulting from melanocytic nevi that had been previously
excised. Dermoscopic and confocal microscopy images were
evaluated by two experienced dermatologists (identified in the
study as G.G.R. and J.C.T.B.).

The dermoscopic images were obtained using a Sony®
Cyber Shot DSC-W290 12.1 MP digital camera, coupled to a
DermLite II Pro HR (DermLite®) dermatoscope using the
adapter (DermLite® II/III adapters). The confocal microscopy
examination was carried out with the microscope VivaScope®

1500 and 3000 (Lucid-Tech, Rochester, New York, USA),
depending on the location of the lesion to be analyzed. The
confocal microscope and image acquisition methods have been

described previously in the literature. 6-8 For each lesion analy-
zed with VivaScope® 1500, three mosaics were obtained at dif-
ferent skin levels (superficial epidermis, dermal-epidermal junc-
tion, and papillary dermis) based on the use of a protocol for
pigmented lesions.9 In lesions examined through VivaScope®

3000, individual images (0.5 x 0.5 mm) were captured in
sequence (Z stacks) from the surface (stratum corneum) to dee-
per levels (superficial reticular dermis), in the areas of interest.

The patients who showed suspicious structures through
confocal microscopy (pagetoid cells, dendritic cells, nucleated
rounded cells, not clearly demarcated papillae, and atypical nests
in the dermal-epidermal junction) underwent a cutaneous bio-
psy of the pigmented area. After surgical exeresis, the tissue was
sent to pathology, undergoing the standard routine of the
Pathology Department of the A.C. Camargo Cancer Center.
Patients who did not show suspicious structures remained under
periodic dermatologic followup.

RESULTS
The present study evaluated 14 cases of hyperpigmenta-

tion scars in benign and malignant melanocytic lesions. Of the
8 patients with hyperpigmentation in melanoma scars, 4 had
suspicious structures under confocal microscopy and underwent
cutaneous biopsy with histological results of solar lentigo, junc-
tional melanocytic nevus, actinic keratosis, and lentigo maligna
(Table 1). Patients who did not show suspicious structures
remained under periodic followup.

Of the 6 patients with hyperpigmentation scars in exci-
sed melanocytic nevus, 3 presented suspicious structures under
confocal microscopy: intraepidermal dendritic cells and poorly
demarcated papillae. These three patients underwent cutaneous
biopsy, with the histology evidencing dermal fibrosis associated
with exogenous pigment deposit in the superficial and deep
dermis in one patient, and compound melanocytic nevus in two
patients (Table 2). Despite not presenting suspicious structures in
the confocal microscopy, patient number 13 requested that the
recurrent nevus be excised.

Figure 1 illustrates a case of hyperpigmentation in an
area where a melanocytic nevus (recurrent nevus) had been pre-
viously excised. The dermoscopic examination revealed the pre-
sence of radiated striae limiting the scar. Under confocal micros-
copy, the presence of great amounts of dendritic cells in the
superficial epidermis could be observed. Although those suspi-
cious structures could be visualized under confocal microscopy,
the histological examination confirmed the diagnosis of com-
pound melanocytic nevus.

Figure 2 illustrates a case of recurrent lentigo maligna in
the upper lip, previously treated with adequate surgical margins.
Under dermoscopy, the presence of homogeneous focal hyper-
pigmentation in pericicatricial area can be observed. Under
confocal microscopy examination, epidermis with atypical
honeycomb pattern and some dendritic cells could be observed,
with the presence of nucleated rounded dendritic cells, suspi-
cious of atypical melanocytes, in the dermal-epidermal junc-
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case gender age location dermoscopy CME* recommendation histology

1 Female 48 Hallux Homogeneous Absence of Observation Not carried out
hypergpigmentation significant alterations

2 Male 65 Nasal dorsum Perifolicular  Suspicious Biopsy Solar lentigo
hypergpigmentation

3 Male 52 Anterior thorax Homogeneous  Absence of  Observation Not carried out
hypergpigmentation significant alterations

4 Male 59 Abdomen Atypical pigment  Absence of  Observation Not carried out
network and   significant
homogeneous alterations
hypergpigmentation

5 Male 33 Interscapular Atypical Pigment Suspicious Biopsy Junctional 
network juncional melanocytic nevus 

6 Male 34 Interscapular Typical peripheral  Absence of  Observation Not carried out
pigment network significant alterations

7 Female 63 Left malar Perifollicular brown  Suspicious Biopsy Actinic keratosis
granules

8 Female 61 Left Supralabial  Homogeneous  Suspicious Biopsy Lentigo maligna
hypergpigmentation

case gender age location dermoscopy CME* recommendation histology

9 Female 53 Right leg Homogeneous blue  Suspicious Biopsy Dermal fibrosis associated 
pigmentation with exogenous pigment 

deposit in the dermis

10 Female 42 Left leg Radiated striae in the Suspicious Biopsy Compound melanocytic 
scar’s limits nevus 

11 Female 30 Dorsum Brown globules and Absence of Observation Not carried out
pigment network significant 
located focally alterations

12 Male 35 Abdomen Atypical pigmentary Absence of Observation Não realizado
network significant  

alterations

13 Female 54 Right leg Atypical pigment network Absence of Biopsy Residual congenital 
and asymmetric dots significant compound melanocytic 

alterations nevus

14 Female 60 Right arm Atypical pigment network Suspicious Biopsy Compound melanocytic 
and linear striae nevus

TABLE 1: Patients with hyperpigmentation in scars resulting from melanomas treated adequately

TABLE 2: Patients with hyperpigmentation in scars resulting from melanomas treated adequately

*CME: Confocal microscopy examination

*CME: Confocal microscopy examination.
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tion. The histological examination confirmed the diagnosis of
recurrent lentigo maligna.

DISUCSSION AND CONCLUSION
Pigmentation in scars of melanocytic lesions can be secon-

dary to reactive phenomena linked to the healing process or can
result from a recurrence of an excised melanocytic lesion.1,2

Recurrent nevi are benign, however they can present morpho-
logical characteristics that simulate melanoma.1,2 The appearance
of pigmentation in melanoma scars is not uncommon and may
raise doubts about the persistence of the tumor.1,2 CM is a
noninvasive and reliable method that can assist in that differen-
tiation. 2,4

Intraepidermal Langerhans cells are visualized in CM
examination as dendritic cells, with long and thin dendrites.

These cells are often difficult to differentiate from atypical mela-
nocytes present in the suspicious melanocytic lesions, which are
also visualized as dendritic cells or rounded and nucleated with
pagetoid dissemination in the epidermis.5 Therefore, the presen-
ce of those dendritic cells in scars of melanocytic lesions may
indicate a reactional inflammatory phenomenon or proliferation
of atypicalmelanocytes.1,2 The cells of the recurrent nevus vie-
wed through confocal microscopy examination (as illustrated in
Figure 1) are probably intraepidermal Langerhans cells seconda-
ry to the healing process. One opportunity to document the
presence of these cells in future studies would be through the
use of immunohistochemistry with the marker CD1a, the main
marker for Langerhans cells.

One criterion that can assist in the diagnosis of recurren-
ce of melanocytic lesions in scar is the fact that dendritic cells
(in cases of recurrent nevi) do not extend beyond the scar—
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FIGURE 1: A (photograph of case 10): clinical photograph of hyperpigmenta­
tion in area of previously excised melanocytic nevus in the left leg and der­
moscopic photograph with the presence of radiated striae in scar area; B
(confocal microscopy, 2.5 x 2.5 mm mosaic): image of the entire lesion with
heterogeneous brightness and dendritic cells arranged in a radial pattern; 
C and D (confocal microscopy, individual images 1 x 1mm and 0.5x 0.5 mm,
respectively): intraepidermal dendritic cells in large amounts (yellow
arrows); E (anatomopathology stained with hematoxylin­eosin 100X): pre­
sence of nests of nevus cells in the dermis; F (anatomopathology stained
with hematoxylin­eosin 200X): proliferation of nevus cells in the dermal­
epidermal junction and in the dermis (compound melanocytic nevus).

FIGURE 2: A (clinical photograph of case 8): hyperpigmentation in area of
lentigo maligna previously excised in the left hand side of the upper lip; B
(dermoscopic photograph): homogeneous focal hyperpigmentation in
cicatricial area; C (confocal microscopy, individual 0.5 x 0.5 mm image): epi­
dermis with atypical honeycomb pattern and some dendritic cells (yellow
arrow); D (confocal microscopy, individual 0.5 x 0.5 mm image): presence
of dendritic,and nucleated rounded cells in the dermal­epidermal junction,
suspicious of atypical melanocytes (yellow arrows); E (anatomopathologi­
cal examination stained with hematoxylin­eosin): in situresidual lentiginous
type melanoma, presence of atypical melanocytes in the epidermis; F
(MITF—Microphthalmia Transcription Factor based immunohistochemis­
try—nuclear marker for melanocytes): marker is frankly positive in the epi­
dermis.
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unlike with cases of recurrent melanoma. 1 In figure 2,a CM
examination of the pericicatricial area of hyperpigmentation
evidenced intraepidermal pagetoid cells and nucleated rounded
dendritic cells in the dermal-epidermal junction that extended
beyond the scar, suggesting the diagnosis of lentigo maligna,
which was confirmed by the anatomopathologic examination.

Other authors who assessed hyperpigmentation areas in
scars from melanocytic lesions, carried out cutaneous biopsies in
all cases examined—even when the confocal microscopy fin-
dings did not evidence suspicious structures.1 In contrast, in the
present study, only the lesions with intraepidermal dendritic
cells were removed, for as discussed above, the presence of those
cells may suggest both atypical melanocytes and Langerhans
cells. The CM avoided the need for cutaneous biopsies in 6 of
the 14 patients evaluated, who remain under periodic dermato-
logic follow up. The limitation of the present study was linked
to the small number of patients included in the sample.

CM is a useful auxiliary tool in the evaluation of hyper-
pigmentation in scars resulting from melanomas and melanocy-
tic nevi, avoiding unnecessary excision of benign lesions and
providing a good degree of safety to the dermatologist in the
follow-up of those cases.  ●
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