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Abstract 

Background and object ives: There are few cases described in the literature in which depig-
mentat ion of melanocyt ic nevi occurs without the appearance of halos. The aim of this study 
was to analyze the correlat ion between clinical and dermoscopic findings and to assess the 
usefulness of dermoscopy to ident ify possible markers of complete regression in melanocyt ic 
lesions.
Materials and methods: A prospect ive, observat ional, descript ive study of 77 melanocyt ic 
lesions in 52 pat ients was undertaken over a 5-year period. Melanocyt ic lesions from pat ients 
who underwent periodic follow-up in the digital dermoscopy unit  were analyzed if they had 
exhibited part ial or total, permanent depigmentat ion without a clinically apparent halo.
Results: We observed substant ial variat ion in the t ime taken for pigmentat ion to disappear 
and the morphological characterist ics of the nevi during the depigmentat ion process. Female 
sex and dermoscopic evidence of melanophage act ivity or of a halo were all associated with 
more rapid involut ion of pigmented lesions. The only variable which displayed a stat ist ically 
significant associat ion with complete depigmentat ion of melanocyt ic nevi was the presence 
of vascular proliferat ion. Fibrosis was the only variable that displayed a stat ist ically signifi-
cant associat ion with heterogeneous depigmentat ion of melanocyt ic nevi.
Conclusions: In this study, we have ident ified patterns of depigmentat ion in melanocyt ic le-
sions that differ from the classic halo nevus.
© 2010 Elsevier España, S.L. and AEDV. All rights reserved.
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Introduction 

Spontaneous regression of  t umors,  one of  t he most  
fascinat ing and int riguing phenomena that  can be observed 
in medicine, has been described in almost  all t ypes of 
cancer. Although it  is a rare occurrence, it  is often reported 
for both benign and malignant  cutaneous melanocyt ic 
tumors, since the loss of pigment  makes it  easier to 
detect .1-3 A number of mechanisms may be implicated 
in the induct ion of regression, including the immune 
response, apoptosis, inhibit ion of angiogenesis, terminal 
dif ferent iat ion of cells, and genomic instabilit y. 4-6

Most  descript ions of depigmentat ion in melanocyt ic 
lesions involve the presence of a whit ish halo around the 
lesion. In recent  years, however, depigmentat ion has been 
reported to occur without  the format ion of a visible halo, 
especially in giant  congenital nevi and melanomas. 7-11 
Depigmentat ion of melanocyt ic nevi without  the occurrence 
of a halo has rarely been described in the literature. 12,13 The 
widespread int roduct ion of digital dermoscopy into clinical 
pract ice in dermatology, however, has facilitated detailed 
monitoring of pat ients with mult iple melanocyt ic nevi, 
and this has helped to improve our understanding of the 
morphology of pigmented lesions, part icularly in relat ion to 
changes occurring over t ime.14,15 Thanks to this technique, 
it  is now possible to monitor the course of these lesions 
and ident ify both t ransient  and permanent  morphological 
changes, including depigmentat ion processes that  do not  
involve the format ion of a halo.

The aim of this study was to analyze the correlat ion 
between clinical and dermoscopic f indings and to assess the 
value of dermoscopy for ident ifying markers of complete 
involut ion in melanocyt ic lesions.

Materials and Methods 

A prospect ive, observat ional, descript ive study was carried 
out  between 2005 and 2009 to analyze melanocyt ic lesions 
in pat ients undergoing follow-up in the digital dermoscopy 
unit  of the Department  of Dermatology at  Hospital Clínico 
Universitario in Valencia, Spain. Pat ients with mult iple or 
atypical nevi were seen every 3 to 6 months. Lesions were 
included in the study if  a permanent  loss of pigmentat ion, 
either total or part ial,  had been observed and follow-up 
data were available. Lesions were excluded if  the pat ient  
reported prior t rauma, if  a halo had been clinically visible 
during the process of depigmentat ion, or if  areas of 
regression were observed during the init ial examinat ion, 
since these lesions were immediately excised. The lesions 
were examined by 3 dermatologists with experience in the 
use of dermoscopy (JMM, MR, and VL).

Dat a were col lect ed on t he fol lowing variables: 
sex and age of  t he pat ient s,  sit e of  t he lesion,  t ime 
t aken for depigment at ion t o occur (mont hs),  and 
various dermoscopic characterist ics of  t he lesions.  The 
dermoscopic data used in t he analysis were obtained 
using t he video camera at t ached t o t he Fotof inder digit al 
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Estudio descriptivo dermatoscópico de los nevos melanocíticos con despigmentación 

sin halo clínico

Int roducción:  La despigmentación de nevos melanocít icos sin halo perilesional se ha des-
crito de forma excepcional en la literatura.
Mat erial  y mét odos: Estudio observacional, descript ivo y prospect ivo de 77 lesiones me-
lanocít icas correspondientes a 52 pacientes, llevado a cabo durante un período de 5 años. 
Se han analizado las lesiones melanocít icas de pacientes revisados periódicamente en la 
unidad de dermatoscopia digital que habían sufrido una despigmentación permanente, 
ya fuera total o parcial,  pero sin presentar clínicamente un halo blanquecino alrededor 
de los mismos.

El obj et ivo fue estudiar la correlación ent re los hallazgos clínicos y dermatoscópicos a 
estudio, y establecer el valor de la dermatoscopia para ident if icar posibles marcadores 
de regresión completa de lesiones melanocít icas.
Resul t ados:  Hemos observado mecanismos de despigmentación sin halo muy dispares, 
tanto en lo referente al t iempo que tardaban las lesiones en perder la pigmentación, 
como en las característ icas morfológicas de los nevos durante el proceso de involución. 
La presencia de melanofagia,  halo dermatoscópico y el sexo femenino fueron las va-
riables que demost raron una asociación estadíst icamente signif icat iva,  con un menor 
t iempo de involución de las lesiones pigmentadas. La existencia de proliferación vas-
cular fue la única variable que demost ró una asociación estadíst icamente signif icat iva 
con la despigmentación completa de los nevos melanocít icos. La existencia de f ibrosis 
fue la única variable que ha demost rado una asociación estadíst icamente signif icat iva 
con la despigmentación heterogénea de los nevos melanocít icos.
Conclusiones:  El presente estudio ha permit ido ident if icar la existencia de pat rones de 
despigmentación de lesiones melanocít icas diferentes al halo nevo clásico.
© 2010 Elsevier España, S.L. y AEDV. Todos los derechos reservados.
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dermoscopy apparatus (FotoFinder Systems GMBH, Bad 
Birnbach,  Germany).

The dermoscopic variables assessed in each lesion 
corresponded to the predominant  st ructural pat tern of the 
nevus (globular, ret icular, homogeneous, parallel furrow, or 
a combinat ion of those pat terns) and the characterist ics of 
the depigmentat ion process (total or part ial,  homogeneous 
or heterogeneous, loss of st ructure and pigmentat ion 
[ f ibrosis],  appearance of vascular st ructures [vascular 
prol i ferat ion] ,  blue-gray dot s [melanophages] ,  or 
dermoscopic halo).

In nevi with part ial regression, the process was considered 
to have terminated if  further changes were not  observed 
after 6 months. All lesions with clinical or dermoscopic 
signs of atypia were excised. Lesions were only left  without  
excision when the process of depigmentat ion occurred 
gradually and homogeneously, and in all cases the pat ients 
were carefully monitored.

Statistical Analysis  

Quant itat ive variables were expressed as means (SD) and 
medians (interquart ile range [IQR]) and were compared 
using the Mann-Whitney test . Qualitat ive variables were 
expressed as percentages and compared using the χ2 test  
or the Fisher exact  test  when the expected value of 1 or 
more cells was less than 5.

To ident ify variables that  were independent ly associated 
with the length of  the regression process, mult iple l inear 
regression was performed t o obtain a parsimonious 
model with a high discriminat ive capacit y.  The variables 

Figure 1 The principal dermoscopic characterist ic associated with very rapid regression of melanocyt ic nevi was the presence of 

dense melanophages along with the disappearance of the exist ing dermoscopic st ructural pat tern.

included in the f inal model were selected according 
to the magnitude of  the change in R2 (coef f icient  of 
determinat ion).  A cutof f  of  P<.05 was set  for stat ist ical 
signif icance. Stat ist ical analyses were performed using 
SPSS for Windows version 11.

Results   

Descriptive Analysis 

We studied 77 lesions in 52 pat ients (42.9% men and 57.1% 
women). The mean age of the pat ients was 27.6 (12.1) 

Table 1 Frequencies of Morphological Variables Observed 

by Dermoscopy

Morphological Pattern % 

Ret icular 44.2

Globular 27.3

Ret icular and globular 28.6

Complete depigmentat ion 37.6

Part ial depigmentat ion 62.4

Homogeneous depigmentat ion 62.3

Heterogeneous depigmentat ion 37.7

Vascular proliferat ion 16.9

Melanophages 50.6

Dermoscopic halo 12.9

Fibrosis 59.7
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Figure 2 Examples are shown of gradual depigmentat ion without  halo format ion in melanocyt ic nevi.

years and the median was 25 years (range, 8-67 years). 
Most  pat ients were between 20 and 33 years of age (50% 
of the group).

Lesions were most  often found on the t runk, predominant ly 
the back (59.7% of cases) and chest  (21% of cases). The 
remaining cases comprised 9.7% on the abdomen, 4.8% on 
the arms, and 4.8% on the legs.

The mean length of  t ime for depigmentat ion of 
melanocyt ic nevi (months elapsed from onset  to complet ion 
of depigmentat ion) was 29 (14.4) months (range, 5-59 
months) and the median was 32 months (IQR, 15-41 
months). Depigmentat ion occurred during the f irst  year of 
follow-up in 20% of nevi. Follow-up lasted for a minimum 
of 3 months and a maximum 5 years. The frequency of 
the morphological characterist ics visible by dermoscopy is 
shown in Table 1.

None of the excised lesions corresponded to a melanoma. 
Most  were j unct ional or compound dysplast ic melanocyt ic 
nevi (70%). Areas of regression were observed in 60% of 
excised lesions (20% of cases corresponded to complete 
regression).

Statistical Analysis  

Assessment  of the relat ionship between t ime and all other 
variables analyzed was used to ident ify those variables that  

were predict ive of rapid depigmentat ion of melanocyt ic 
lesions. Based on mult iple linear regression analysis, the 
following variables were independent ly associated with 
the t ime taken for depigmentat ion to occur: presence of 
melanophages (β,  -8.75; standard error [SE], 3.17; P=.007), 
dermoscopic halo (β,  -11.18; SE, 4.50; P=.015), and female 
sex (β,  -5.97; SE, 3.20; P=.066).

The presence of melanophages was the most  important  
variable in the model (responsible for 53.8% of the total 
R2),  followed by dermoscopic halo (28.1% of the total R2) 
and female sex (18.1% of the total R2).

A mult iple logist ic regression analysis was also performed 
to ident ify variables that  were predict ive of complete 
depigmentat ion of melanocyt ic lesions.  In the mult ivariate 
analysis, which included all of the study variables, the only 
variable that  was independent ly associated with complete 
depigmentat ion of nevi was the presence of vascular 
proliferat ion (odds rat io, 7.89; 95% confidence interval, 
1.95-31.92; P=.004).

Final ly,  mult iple logist ic regression was used to 
ident ify variables that  were predict ive of heterogeneous 
depigmentat ion of melanocyt ic lesions.  In the mult ivariate 
analysis, the only variable that  was independent ly associated 
with heterogeneous depigmentat ion was the presence of 
f ibrosis (odds rat io, 4.16; 95% confidence interval, 1.44-
12.05; P=.008).
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Figure 3 In a small number of cases, a subt le, clinically unrecognizable halo was visible by dermoscopy during involut ion.

Figure 4 A, Example of a halo nevus with no clinically visible or dermoscopic halo in which there would be no involvement  of 

melanocytes in the skin surrounding the tumor. B, The presence of a dermoscopic halo would be explained by the involvement  of a 

small number of melanocytes in the region around the tumor. C, In convent ional halo nevi, a large number of melanocytes in the skin 

around the nevus would be destroyed. Small black circles indicate cells at tacked by the immune system.
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Figure 5 Examples of part ial heterogeneous depigmentat ion.

Discussion  

Complete regression of melanocyt ic nevi and melanomas 
has been described in the literature. 7-11,16 Classically, the 
loss of pigmentat ion of melanocyt ic lesions has been 
associated with the presence of a whit ish halo in the 
surrounding skin. Only on rare occasions have cases been 
described in which complete involut ion of melanocyt ic 
nevi and melanomas occurred without  a visible halo. 13 
In cont rast , part ial regression of melanocyt ic lesions has 
frequent ly been described, especially in melanomas, in 
which it  has been thought  to occur in up to 35% of cases, 
part icularly in the radial growth phase.16,17 In our pat ients, 
complete regression occurred in approximately a third 
of the nevi analyzed, whereas depigmentat ion was only 
part ial in the remaining lesions.

Dermoscopy has been shown to improve the accuracy of 
diagnosis of melanocyt ic lesions. Its use can facilitate the 
ident if icat ion of pat terns of depigmentat ion that  dif fer 
from those ident if ied to date.

In this study, we succeeded in ident ifying various pat terns 
of depigmentat ion in melanocyt ic nevi. This substant ial 
variat ion in morphology and t ime required for depigmentat ion 
may suggest  the involvement  of dif ferent  mechanisms in 
the regression of the lesions. In fact , various mechanisms 
have been described to explain tumor regression, including 
autoimmune mechanisms,17-20 apoptosis,21,22 senescence,23,24 
and inhibit ion of angiogenesis.25

We observed a peculiar pat tern of involut ion of melanocyt ic 
nevi characterized by their rapid disappearance. In all 
cases, dermoscopy revealed complete involut ion of the 
nevus within a very short  period of t ime (generally less than 
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7 months) compared with the process observed in halo nevi. 
The main dermoscopic characterist ic was the presence of 
large numbers of melanophages throughout  the lesion, 
alongside the disappearance of the exist ing dermoscopic 
st ructural pat tern (Figure 1). In most  cases, the residual 
lesion adopted a very similar morphology to that  seen in 
lichenoid keratosis. The presence of a dermoscopic halo 
and female sex also displayed stat ist ically signif icant  
associat ions with the rapid disappearance of nevi, and 
vascular prol iferat ion was associated with complete 
disappearance of the nevi.  In these cases, histology 
confirmed the complete absence of nevus cells following 
excision of the residual lesions. In addit ion, large numbers 
of melanophages and a part icular variety of f ibrosis in the 
subepidermal t issue involving very f ine bundles of collagen 
were observed.

The most  plausible pathogenic mechanism to explain 
t his t ype of  regression would be autoimmunit y against  
cert ain ant igens t hat  are expressed only on melanocytes 
of  t he af fected nevi and not  in t he adj acent  skin or in 
other nevi,  leading t o massive and rapid dest ruct ion 
of  t he corresponding nevi.  An alt ernat ive pathogenic 
mechanism could involve massive apoptosis mediated by 
t he immune system through t he recognit ion of  abnormal 
ant igens expressed on t he cel ls of  t he nevus. 19 This t heory 
would be support ed by t he observat ion t hat  none of  our 
pat ient s had mult iple nevi undergoing depigmentat ion of 
t his t ype,  unl ike t he sit uat ion wit h halo nevi,  in which 
it  is common t o observe mult iple similar lesions in t he 
same pat ient .

This type of regression can be likened to an explosion in 
which there is a massive and ext remely rapid dest ruct ion 

of  t umor cells.  The process is t herefore suggest ive 
of a cytotoxic mechanism that  would be init iated by 
inf lammat ion act ing very rapidly and also disappearing 
early. This would explain the complete absence of nevus 
cells upon histological analysis and the presence of 
numerous melanophages (collect ing the debris); the very 
discrete f ibrosis is probably explained by the select ivity 
and speed of the process.

The stat ist ically signif icant  associat ion between female 
sex and the t ime taken for depigmentat ion to occur 
could be suggest ive of ant igenic modif icat ion that  is 
specif ically related to female sex hormones. In this case, 
the modif ied ant igens would only be present  in involut ing 
nevi in women and not  men. Hormonal changes such as 
those occurring during pregnancy are known to induce 
changes in melanocyt ic nevi. Recent  immunohistochemical 
f indings have also revealed an increase in the expression 
of the est rogen receptor β in nevi excised from pregnant  
women, suggest ing an increased response of melanocytes 
to est rogens during pregnancy.26,27

We also observed another t ype of  depigmentat ion 
with dermoscopic characterist ics similar to those found 
in halo nevi, but  without  the presence of a clinically 
visible halo (Figure 2). Despite the absence of a clinically 
visible halo, in a small number of cases (12.9% of nevi) we 
observed a subt le halo by dermoscopy (Figure 3). Since 
the st ructures observed by dermoscopy during regression 
of these lesions were similar to those described for halo 
nevi,12 and also given that  the t ime taken for regression to 
occur was similar (gradual, homogeneous depigmentat ion), 
the mechanism of involut ion is likely to be similar to that  
observed in classic halo nevi. The fundamental dif ference 

Figure 6 Examples of part ial homogeneous depigmentat ion, in which the process of depigmentat ion is init iated in cells lying at  the 

periphery.
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Figure 6 A, In this type of involut ion, specific melanocyte ant igens would act  as a target  for the immune system, leading to massive, 

rapid destruct ion of the melanocytes. B, In halo nevi, the immune system will target  modified ant igens present  on the melanocytes 

of the tumor, with variable involvement  of melanocytes in the skin surrounding the nevus. C, Part ial homogeneous depigmentat ion is 

probably init iated in cells lying at  the periphery. D, Part ial heterogeneous depigmentat ion is likely to be explained by modified 

ant igens that  only affect  specific clones of melanocytes, which would be destroyed by the immune system.

would lie in the extent  of involvement  of melanocytes 
adj acent  to the tumor cells.

Halo nevi lacking a visible halo have rarely been 
described in the literature. To date they appear only to 
have been diagnosed by histology. Our study shows that  
dermoscopy is also a useful diagnost ic tool, since it  allows 
ident if icat ion of this variety of melanocyt ic nevi, which 
are probably underdiagnosed. Histologically, this type of 
nevus contains a dense band-like inf ilt rate in the dermis, 
with nests of nevus cells located in the cent ral port ion, 
characterist ics that  are similar to those of convent ional 
halo nevi.13

Although the et iology and pathogenesis of halo nevi have 
yet  to be clearly determined, inf lammat ion appears to be 
a precursor for regression, which probably occurs through 
a mechanism involving CD8+ T-cell-mediated cytotoxicity. 
Act ivated T lymphocytes and ant ibodies against  t he 
cytoplasmic components of the melanocytes would be 
responsible for progressive dest ruct ion of the nevus cells, 
and this immune response would be maintained unt il 
the ant igenic element  that  induced it  was completely 
eliminated. As occurs in vit il igo, the halo would form due to 
the dest ruct ion of normal epidermal melanocytes. 28,29

Unlike in halo nevi, in which depigmentat ion occurs in 
the nevus and the surrounding skin, there is no effect  on 
the surrounding skin of halo nevi that  lack a halo. It  is 
therefore to be expected that  the ant igens which induce 
the process of regression would only be found on the 
tumor cells. As in the case of halo nevi, cell-mediated 
and humoral immunity appear to be st rongly implicated in 
the pathogenesis of the process.13 The t ime required for 
regression of halo nevi lacking halos also appears to be 
similar to that  of convent ional halo nevi.

Cases in which halos are only observed by dermoscopy 
would represent  an intermediate situat ion in which the 
epidermal melanocytes surrounding the nevus would be 
affected but  to a lesser extent  than in convent ional halo 
nevi.

Taken together, our results extend the current  concept  of 
halo nevi and suggest  the existence of a spect rum of benign 
melanocyt ic lesions in which regression would occur via an 
immune response directed against  ant igenic modif icat ions 
present  in the melanocytes of the tumor, with varying 
involvement  of melanocytes in the healthy skin surrounding 
the nevus. The main dif ferences would lie in the degree 
of involvement  of melanocytes in the surrounding skin 
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(Figure 4). Molecular studies will be required to ident ify the 
ant igenic dif ferences found both in the melanocytes of the 
tumor and in those present  in the skin surrounding these 
types of nevi. Hypothet ically, when the ant igenic st imulus 
in the skin surrounding the lesion corresponds to the 
st imulus that  init iates the immune response, it s magnitude 
should determine the size of the halo. Nevertheless, 
individual dif ferences in st romal react ion could dampen 
the immune response in some cases.6,19,30

Finally, we also observed a group of lesions in which 
only part ial regression occurred, either homogeneously or 
heterogeneously. In those cases in which heterogeneous 
depigmentat ion occurred,  t he phenomenon could be 
explained by the presence of ant igenic modif icat ions in 
specif ic clones of melanocytes, which would be dest royed 
by the immune system while leaving other cells in the 
lesion intact  (Figure 5).6,19 Unquest ionably, heterogeneous 
regression would be an indicat ion for excision of the 
lesion.

In t hose cases in which part ial  homogeneous 
depigmentat ion occurs, the process was probably init iated 
in cells lying at  the periphery (as shown by dermoscopy in 
most  of our cases) (Figure 6). It  is possible that  melanocytes 
located in the cent ral port ion are able to develop escape 
mechanisms that  protect  against  the immune response, 6,19 
or simply that  the process of regression is much slower than 
in other cases.

Figure 7 summarizes the types of regression described. 
Table 2 also summarizes their main characterist ics.

When interpret ing the results of this study, it  should be 
remembered that  morphological variables were analyzed 
in isolat ion to ident ify associat ions with spontaneous 

involut ion of melanocyt ic nevi without  taking into account  
epidemiological characterist ics of the pat ients (such as sun 
exposure, skin phototype, number of lesions, or medical 
history) that  could also play a role in the mechanisms of 
depigmentat ion described.

Conclusions 

Technical improvements in the monitoring of pigmented 
lesions al low previously unreport ed pat t erns of 
depigmentat ion to be described in melanocyt ic lesions.

The range of results obtained, both in terms of the t ime 
taken for depigmentat ion to occur and the morphological 
st ructures observed, suggests that  mult iple mechanisms 
may be involved in the regression of melanocyt ic nevi.

Female sex and the presence of melanophages and 
dermoscopic halos exhibited stat ist ically signif icant  
associat ions with more rapid involut ion of pigmented lesions.

Vascular proliferat ion was the only variable that  exhibited 
a stat ist ical ly signif icant  associat ion with complete 
depigmentat ion of melanocyt ic nevi.

The presence of f ibrosis was the only variable that  
displayed a stat ist ical ly signif icant  associat ion with 
heterogeneous depigmentat ion of melanocyt ic nevi.

Funding 

This study received the August  C. St iefel prize for 2010. It  
was funded by a grant  (AP-032/ 10) from the Department  of 
Health of the Autonomous Community of Valencia.

Table 2 Summary of the Main Characteristics of the Depigmentation Mechanisms Observed

Type of Clinical Dermoscopic Possible 

Depigmentation Characteristics Characteristics  Explanation

Complete rapid  Complete involut ion Numerous melanophages Immune mechanism, 

depigmentat ion Very rapid Loss of previous pat tern cytotoxicity

Gradual complete  Isolated lesions Gradual homogeneous loss Massive apoptosis 

depigmentat ion with  Complete involut ion of pigmentat ion Immune mechanism,  

no halo Gradual and homogeneous Absence of halo cell-mediated and humoral 

 Similar to halo nevus  Only cells of the nevus are 

 One or more lesions  affected, not  melanocytes 

   in the surrounding skin

Gradual total  Complete involut ion Gradual homogeneous loss Immune mechanism,  

depigmentat ion  Gradual and homogeneous of pigmentat ion.  cell-mediated and humoral 

with dermoscopic  Similar to halo nevus Subt le whit ish halo Affects melanocytes 

halo One or more lesions  of the nevus and some  

    in the periphery

Part ial homogeneous  Part ial involut ion Part ial loss of pigmentat ion Immune mechanism 

depigmentat ion Homogeneous Homogeneous  Process probably init iated 

  Begins at  the edges of the nevus in cells at  the periphery

Part ial heterogeneous  Part ial involut ion Part ial loss of pigmentat ion Immune mechanism 

depigmentat ion Heterogeneous Heterogeneous  Only certain clones 

  Presence of fibrosis of cells in the nevus are  

   recognized as foreign
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