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Nuclear pseudoinclusions in melanocytic naevi
and melanomas

D S C Rose

Abstract
Melanocytes in melanocytic naevi and
melanomas can display great variation.
The presence of nuclear pseudoinclusions
(NPI) is said to be useful in the histological
and cytological differential diagnosis of
malignant melanoma. The prevalence and
characteristics of NPI in a series of 493
naevi and 50 melanomas are described.
NPI were found in 31% ofadult naevi, 30%
of congenital naevi from children, 42% of
Spitz naevi, 20% of dysplastic naevi, and
56% of melanomas. The presence of NPI
is not a reliable criterion for differentiating
melanoma from benign melanocytic le-
sions, although it is useful in distinguish-
ing melanocytic from non-melanocytic
tumours.
(J7 Clin Pathol 1995;48:676-677)
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The presence of nuclear pseudoinclusions
(NPI) is a sufficiently common and consistent'
feature of malignant melanomas to attain the
status of a "characteristic". The current study
found NPI in 56% of 50 malignant melanomas,
but also in 31% of benign melanocytic lesions.
In practice the diagnosis of malignant melan-
oma requires a constellation of histological fea-
tures in which the presence of NPI is a minor
criterion.23 Although NPI may be of value for
separating malignant melanomas from other
tumours,4 NPI do not distinguish melanoma
from melanoma simulants or from common
acquired naevi.

Methods
Consecutive melanocytic lesions were retrieved
from the files of three hospitals. There were
327 intradermal naevi (IDN), 101 compound
naevi (CMN) and 20 junctional naevi (JMN)
from adult patients, and 23 congenital mel-
anocytic naevi (all greater than 1-5 cm in dia-
meter) from children, 10 dysplastic naevi and

NPI in benign and malignant melanocytic lesions

Lesions No. of cases Percentage with NPI

Common naevi (448) (31)
intradermal naevus 327 35
compound naevus 101 25
junctional naevus 20 10

Congenital naevus 23 30
Spitz naevus 12 42
Dysplastic naevus 10 20
Malignant melanoma (50) (56)

nodular 16 88
superficial spreading with vertical growth 12 42
superficial spreading 9 22
in situ 5 20
subcutaneous or nodal metastasis 8 75

12 Spitz naevi. Fifty malignant melanomas or
melanoma deposits were obtained. All tissues
had been fixed in 10% formalin/buffered saline,
processed, cut, and stained in the conventional
manner.
For each lesion, a single cross-section (4 gtm

thick) was examined. NPI were defined as
wholly intranuclear inclusions which occupied
more than half of the cross-sectional nuclear
area, had a well defined smooth rim, and con-
tained material similar to that of the cytoplasm.
Cells with multivesicular nuclei were not
included. To determine whether NPI were
associated with specific cytoarchitectural
patterns, the presence of melanin and the type,
location and numbers of cells with pigmented
NPI were noted.

Results
Naevi (figure) and melanomas contained NPI
(table). In benign lesions NPI were most com-
monly present in large epithelioid cells (Meis-
cher and Von Albertini5 type A cells) although
they were found in type B and rarely in type
C melanocytes. In common acquired naevi
epithelioid melanocytes are most abundant in
the superficial dermis of IDN, especially IDN
with a papillomatous or raised profile, and the
frequency of NPI in IDN reflects this. Of the
IDN, 21% contained pigmented NPI, usually
in the superficial epithelioid cells in which cy-
toplasmic pigment is most common. Within
a naevus, non-pigmented NPI outnumbered
pigmented NPI by a factor of about 10:1. NPI
containing pigment may be the only part of a
lesion where melanin can be seen on light
microscopy in sections stained with haema-
toxylin and eosin. This characteristic can be
useful in establishing that a lesion is mel-
anocytic.'
Apart from cell morphology and the (related)

architecture of the naevus, there was no cor-
relation between NPI and the age or sex of
the patient or other variables studied. These
were artefactual, degenerative or maturational
changes, pseudovascular space formation, neu-
rotisation, and the presence of multinucleated
cells, lipocytes, cytoplasmic inclusions, and bal-
loon cells (data not shown). Spitz naevi often
contained NPI in epithelioid and spindle cells.
Dysplastic naevi occasionally showed NPI in
large atypical junctional melanocytes. In ad-
dition to the benign lesions listed in the table,
four cellular blue naevi (two with NPI) and
three examples of naevus cell rests in axillary
lymph nodes (none with NPI) were examined.
Among the melanomas there was wide variation
in the percentage with NPI according to histo-
logical subtype, with in situ and superficial
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Superficial portion of a papillomatous intradermal
melanocytic naevus. NPI are present in several cells.
Inset-Oil immersion detail from an intradermal naevus.
A melanocyte showing a well defined NPI containing
melanin pigment is also present.

spreading variants much less likely to contain
NPI than the deeply invasive or metastatic
lesions (table).

Discussion
NPI are established as a feature of malignant
melanoma'-36 but, with the exception of Spitz
naevi, NPI in naevi have not been studied
extensively. The two major points for dis-
cussion are whether NPI in naevi should be
dismissed as an artefact and whether their pres-
ence is of any relevance to the diagnosis of
melanoma.
Even if NPI in naevi are regarded as an

artefact, they are a consistent finding, being
present in naevi and melanomas from three
hospitals, and they have been described pre-
viously in a few cases.467 Ifan artefactual feature
is consistently expressed by a pathological en-

tity, it is of diagnostic importance. Examples
ofuseful artefacts include characteristic nuclear
features of papillary thyroid carcinoma and the
subepidermal retraction spaces seen in Spitz
naevi.8 NPI are a manifestation of nuclear
membrane complexity and are not confined
to melanocytes. Occasional unpigmented NPI
may occur in a wide range of normal tissues
and tumours (personal observations)47 and they
have excited study previously. In the early part
of the century there was debate as to whether
cytoplasmic material was synthesised by the
nucleus and secreted via inclusions or was pro-
duced in the cytoplasm. Ludford9 described the
distribution ofmelanin in an equine melanoma,
found pigmented nuclear inclusions and con-
cluded that melanin was produced at both
sites. From the 1950s, electron microscopists
described true nuclear inclusions and NPI in
various tissues, including a small number of
melanocytic naevi.7 Apart from three small sur-

veys,467 most authors either do not mention
NPI in naevi, or regard them as an artefact. By
contrast, NPI are established as a feature of
malignant melanoma, sometimes in quant-
itative studies'7 or in general descriptions of
melanoma cell morphology. 23

Despite the stress laid on NPI in melanomas,
NPI in naevi are not likely to cause over-
diagnosis of malignancy. Firstly, most dif-
ficulties occur in interpretation of superficial
lesions (junctional, compound, or dysplastic
naevi and superficial spreading melanoma).
These are the lesions that are least likely to
contain NPI, which are usually found in IDN
and nodular malignant melanoma. Thus, NPI
are largely absent from the lesions in which they
would be most confusing. The Spitz naevus,
cellular blue naevus and the deep penetrating
naevus are exceptions to this rule, as, in ad-
dition to the finding of NPI in 42% of Spitz
naevi in the current study, they have been
described previously in Spitz naevi24 and in a
deep penetrating naevus.'0 Secondly, the
differential diagnosis of malignant melanoma
relies on a combination of clinical, architectural
and cytological criteria, and, in practice, NPI
are relegated to a minor role. In cytology arch-
itectural features are lost, so cytological fea-
tures such as nuclear morphology become more
important. However, clinicians are unlikely to
aspirate benign naevi, and whilst axillary lymph
node capsular naevus cell rests can show NPI
(illustrated but not discussed in 11) they are
too rare to cause confusion, especially in the
absence of other cytological criteria of malig-
nancy.

In conclusion, experienced pathologists will
not make misdiagnoses of melanocytic lesions
on the basis ofNPI, but theirpresence in benign
lesions has received little attention. They are
found in melanoma simulants such as dys-
plastic, Spitz and cellular blue naevi, as well as
in obviously benign congenital and common
acquired melanocytic naevi.
I should like to thank DrW Thurrell for helpful discussion, Mr
G Anderson for photographic assistance, Dr MPA Young for
translating reference 6, and Dr J Dyson and Professor RA
Risdon for allowing access to their slide archives.
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