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 16.1 Introduction

In 1996, Aidan Carney reported in more detail on a pecu-
liar intensely pigmented melanocytic neoplasm associated 
with the syndrome that bears his name. Some of the lesions 
were in a combined form, i.e., associated with other types 
of nevi (Carney and Ferreiro 1996). Drs. Carney and Fer-
reiro christened this bizarre lesion as epithelioid blue nevus 
both for the similarity with common blue nevus and the 
presence of epithelioid cells. There were no local or visceral 
metastases, and they considered the lesions as benign.

As the authors predicted, the following years saw reports 
of sporadic cases of epithelioid blue nevus, unrelated to 
Carney complex (O’Grady et al. 1999).

In 2004, Zembowicz, Carney, and Mihm (Zembowicz et al. 
2004) renamed epithelioid blue nevus as pigmented epi-
thelioid melanocytoma and grouped these lesions together 
with another heavily pigmented lesion that had been termed 
animal-type melanoma. In their paper, both sporadic epi-
thelioid blue nevus and those of Carney complex, which 
had not been linked to metastatic disease, and animal-type 
melanoma, which had resulted in metastases in some cases, 
were judged indistinguishable from each other from a his-
tological point of view. They proposed the term melanocy-
toma as a noncommittal rubric beneath which they could 
group lesions outside a benign/malignant dichotomy. They 
held that histological examination could not distinguish 
the cases in which distant metastasis occurred from the be-
nign ones.

For practical purposes, we still think it is useful to maintain 
a distinction between cases that have a uniformly benign 
outcome and those that pose a low but fi nite risk of distant 
metastasis. According to our own experience (and from 
data collected from the literature), the benign lesions are:
 Melanocytoma in the setting of Carney complex
 Combined melanocytoma
 Melanocytoma with maturation in blue nevus, Spitz ne-
vus, or other forms of nevus

 The main drawback of this classifi cation is that melanocy-

toma associated with Carney complex (invariably benign, 
as patients with Carney complex are not reported as dying 
of metastatic melanoma, or at an increased risk for overt 
cutaneous melanoma developing in these lesions) and spo-
radic melanocytoma not associated with the complex are 
histologically very similar. Does the sole presence of the 
syndrome protect the patient from metastatic spread, or are 
these histologically identical melanocytoma benign, despite 
the reportedly high frequency of positive sentinel lymph 
node biopsy in this setting? In other words, is clinicopatho-
logical correlation a conditio sine qua non for the diagnosis 
of benign melanocytoma? 

A second weakness of our classifi cation is that the formal 
follow-up on our cases is limited. There is a reported case of 
a metastasis to the liver from a combined melanocytoma in 
an infant (though with an apparently favorable longer-term 
outcome). This particular lesion was illustrated in a previ-
ous paper (Richardson et al. 2002). Only a partial biopsy 
of a lesion that covered a third of the scalp was taken, and 
it showed sheets of epithelioid melanocytes. This appear-
ance contrasts with that of the singly dispersed cells or cells 
in very small groups in the published photomicrographs in 
Carney’s initial description of epithelioid blue nevus.

Zembowicz and Mihm published follow-up data on 
their series in 2009, showing that even though many of the 
patient had substantial lymph node deposits, more distant 
spread did not become manifested (Mandal et al. 2009).

With these considerations as a premise, we report in this 
chapter as “benign melanocytoma” the syndromic cases 
associated with Carney complex and the melanocytoma 
combined in any way with other types of nevi. Sporadic le-
sions resembling benign melanocytoma with unpredictable 
metastatic potential are reported in Chap. 39 as melanocy-
toma tout court.

Benign
 Melanocytoma 
( Pigmented Epithelioid  Melanocytoma, 
Epithelioid Blue Nevus)
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16.2 Clinical Features

Melanocytoma in Carney complex is reported as a domed, 
papular, or nodular (exophytic) lesion with variable fea-
tures (Carney and Stratakis 1998). A melanoma is suspect-
ed quite frequently due to the dark blue or purple color of 
the lesion. Lesions are multiple in 45% of cases. Patients 
characteristically have other melanocytic lesions such as 
common blue nevus and lentigines. Familial occurrences 
are reportedly present in 36%. Patients are young with a 
mean age of 16 (3–39). In 71% of the cases reported in the 
main paper dealing with the subject, the lesions were as-
sociated or juxtaposed to another nevus or melanocytic 
abnormality.

Carney complex stigmata beyond melanocytomas are 
detailed in the box on this page.

As regards the other forms of melanocytoma that we illus-
trate in this chapter (i.e., combined melanocytoma not re-
lated to Carney complex and melanocytoma with extensive 
maturation in other type of nevi), we do not have much de-
tailed clinical information. In the few cases in which we can 
obtain clinical details, the patient reports a long-standing 
lesion with a recent alteration of the color (Groben et al. 
2000; Izquierdo et al. 2001; Ward 2006).

16.3 Histological Features

16.3.1 Melanocytoma in Carney Complex
What is meant here as benign melanocytoma was described 
in Carney’s seminal paper as epithelioid blue nevus, a term 
nowadays used for a variant of common blue nevus (see 
Chap. 10). The characteristics of melanocytoma associated 
with Carney complex (Figs. 16.1, 16.2, 16.3, and 16.4) are:
 Many cases have a wedge-shaped silhouette or a more 
rectangular profile. While the low cellularity results in in-
distinct margins when seen at high magnification, at scan-
ning magnification, it seems quite well circumscribed.

 Epidermal hyperplasia, occasionally striking and reminis-
cent of that seen in Spitz nevus (hyperkeratosis, hyper-

granulosis, acanthosis), is seen in some cases. Rete ridges 
are elongated especially if a junctional component is pres-
ent (which is mostly focused at the ridges); in some cases, 
however, the epidermis is normal or even attenuated.

 Junctional component is variable but rarely is conspicu-
ous. Most of the compound forms are characterized by 
isolated junctional melanocytes. Most characteristically, 
the junctional component is represented by strikingly 
dendritic melanocytes. Dendrites extend throughout 
much of the spinous layer. A few cases, like that of Fig. 1 
from Carney’s paper (Carney and Ferreiro 1996) on epi-
thelioid blue nevi, have large junctional nests outlined by 
clefts, resembling those of a Spitz nevus.

 Some melanocytomas are entirely intradermal, with a thin 
grenz zone separating the lesion from the epidermis; cases 
are reported with a deep extension reaching the subcutis.

 The tumor is darkly pigmented, melanin being present 
both in melanocytes and melanophages. The pigment is 
usually well distributed across the lesion, and occasionally 
a vertical gradient is seen.

 Cells in the dermis are usually in single units or very small 
groups, and no large well-formed nests are seen; there is 
little fibrosis.

 Four cell types have been described: elongated spindle 
cells with occasionally visible cytoplasmic dendrites, 
small epithelioid cells, large epithelioid cells, and mela-
nophages. The large epithelioid ones can have a peculiar 
distribution of melanin at the periphery of the cytoplasm 
(a distribution which gives to the cell a fried egg-like ap-
pearance). Some papers have described melanophages as 
rare, but our surmise is that some of the descriptions of 
large globular cells with coarse pigment actually refer to 
melanophages and that these make up larger proportions 
of the lesions than several authors have wanted to admit.

 Cells do not show maturation (i.e., they do not decrease 
in size) as they go deeper in the dermis; mitoses are infre-
quent, but in one case, 3/mm2 were noted.

 The epithelioid melanocytes have large pale nuclei with 
dispersed chromatin and a prominent nucleolus.

16.3.2 Combined Melanocytoma 
In our own experience (Figs. 16.5 and 16.6), combined me-
lanocytoma is within, beside, or beneath a common nevus 
(with some “congenital features”), although cases with a 
Spitz nevic component seem to occur as well. The two enti-
ties are quite distinct from each other: the melanocytoma 
component is darkly pigmented and composed of the char-
acteristic combination of dendritic and epithelioid cells 
and melanophages. The epithelioid cells have a clear vesicu-
lar nucleus with prominent nucleolus. This component of 
the lesion is similar to melanocytoma in Carney complex as 
noted above. Mitoses in our cases have been very few. 

The congenital nevus component is unremarkable. 
While many forms of combined nevi have areas with a tran-
sition, this particular combination does not.

Carney complex patients have a combination of the 
following:

 Myxoma in the heart, skin and breast
 Multiple lentigines, blue nevi and melanocy-

toma
 Pigmented psammomatous schwannoma
 Endocrine overactivity caused by: 
 Nodular adrenal disease (Cushing disease)
 Pituitary adenoma (acromegaly)
 Sertoli cell tumor (sexual precocity)

Melanocytoma is present in 10% of the patients

Carney complex
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16.3.3 Melanocytoma Maturing in Other Forms of Nevi
This form of melanocytoma is characterized by a bizonal 
pattern (Figs. 16.7, 16.8, 16.9, and 16.10). The melanocy-
toma features are on the top, whereas a more mature, in-
nocent-looking nevus is beneath. The melanocytoma cells 
gradually blend with the nevus elements. The nevus in 
which melanocytoma evolves is usually a sort of sclerotic 
common blue nevus; sometimes, one sees the features of 
Spitz nevus or a bizarre combination of blue and Spitz nevi.

16.4 Differential Diagnosis

The melanocytoma associated with Carney complex is in-
distinguishable from its sporadic counterpart, which often 
shows involvement of lymph nodes (Chap. 39). Whether 
nodes are involved in Carney complex is unknown, as sen-
tinel node biopsies are not done in that setting.

Combined melanocytoma is frequently confused with 
melanoma developing in a nevus. The two components of 
the neoplasm are so different from each other in cytological 
features and pigmentation that the misdiagnosis is indeed 
understandable. The correct assessment of a combined 
but benign melanocytoma can be made considering the 
heterogeneous combination of cellular component of the 
pigmented area: elongated dendritic cells are intermingled 
with epithelioid ones and melanophages (these features are 
rare in melanoma, with the exception of the animal type, if 
that really is an entity); moreover, the epidermis is usually 
symmetrically hyperplastic in the involved area and there 
is no pagetoid spread above the junction. Mitoses are al-
most undetectable. Moreover, the pigmented areas do not 
compress nor destroy the associated common or superficial 
congenital nevus. 

Regarding the one case of combined melanocytoma re-
ported as metastatic to the liver, we do not know the mean-
ing of this yet. As noted above, its appearance was quite dif-
ferent, with sheets of cells.

In regard to the benign melanocytoma characterized by 
maturation in its deeper portion, the differential diagnosis 
is solved by the benign-looking cytology of the nevus cells 
in the “mature” zone deep in the dermis. Here, the lesion 
has the features of a blue nevus, Spitz nevus, or a combina-
tion of both. Moreover, these benign-looking cells are oc-
casionally embedded in mature or even keloidal collagen 
fibers. These features, along with a complete mitotic quies-
cence, rule out melanoma.

Most probably future genomic assessment of these le-
sions will contribute to their correct and reproducible clas-
sification (Battistella et al. 2010).
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16.6 Summary

 What is now called melanocytoma (pigmented epithe-
lioid melanocytoma) was previously labeled epithelioid 
blue nevus, a subset of blue nevus associated with Carney 
complex. Soon sporadic forms were reported as well.

 Other authors consider melanocytoma correlated with 
animal-type melanoma and clinically unpredictable.
We propose here to divide melanocytoma in benign and 
potentially metastatic forms.
Forms that we consider benign are: 

 - Melanocytoma in the setting of Carney complex
 - Combined melanocytoma
 - Melanocytoma with maturation in blue nevus, Spitz ne-

vus, or other forms of nevus
Forms that we consider potentially metastatic to local 
nodes are the sporadic ones not combined with other 
nevi.
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Fig. 16.1
Benign melanocytoma 
in Carney complex
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Fig. 16.2
Benign melanocytoma 
(in combined nevus)
in Carney complex
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Fig. 16.3
Benign melanocytoma 
in Carney complex
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Fig. 16.4
Benign melanocytoma 
in Carney complex
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Fig. 16.5 
Combined nevus 
with a melanocytomatous 
component
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Fig. 16.6
Combined nevus 
with a melanocytomatous 
component
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Fig. 16.7
Benign melanocytoma 
with features of maturation, and 
admixed common blue nevus
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Fig. 16.7 (cont’d)
Benign melanocytoma 
with features of maturation, and 
admixed common blue nevus
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Fig. 16.8
Benign melanocytoma 
with maturation 
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Fig. 16.8 (cont’d)
Benign melanocytoma 
with maturation
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Fig. 16.9
Benign melanocytoma 
with maturation 
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Fig. 16.9 (cont’d)
Benign melanocytoma with mat-
uration 
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Fig. 16.10
Benign melanocytoma 
with maturation 
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