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Melanomas arising in association with blue nevi or mimicking cellular blue nevi comprise a relatively rare and

heterogeneous group of melanomas. It remains controversial which prognostic indicators predictive of

outcome in conventional cutaneous melanomas are applicable to this type of melanoma. Here, we describe the

clinical and histopathologic features of 24 melanomas arising in association with blue nevi and correlate these

with clinical outcome. The mean patient age was 49 years (range: 23–85) with a slight female predominance (15

females:9 males). The most common anatomic locations included the head and neck region (50%), the trunk

(21%), and the buttock/sacrococcygeum (17%). Histologically, the tumors were typically situated in the mid to

deep dermis with variable involvement of the subcutis, but uniformly lacked a prominent intraepithelial

component. The mean tumor thickness (defined as either the standard Breslow thickness or, if not available due

to the lack of orientation or lack of epidermis, the largest tumor dimension) was 20.9mm (range: 0.6–130mm).

The mean mitotic figure count was 6.5/mm2 (range: 1–30/mm2). Perineural invasion was common (38%). Follow-

up was available for 21 cases (median 2.1 years). The median overall survival, recurrence-free survival, time to

local recurrence, and time to distant recurrence were 5.2, 0.7, 2.6, and 1.6 years, respectively. Logistic

regression analyses demonstrated a significant association between tumor thickness and recurrence-free

survival (hazard ratio¼ 1.02 per mm; P¼ 0.04) and reduced time to distant metastasis (hazard ratio¼ 1.03 per

mm; P¼ 0.02) with a similar trend toward reduced time to local recurrence (hazard ratio¼ 1.02 per mm; P¼ 0.07).

No other parameters (age, anatomic location, mitotic figures, lymphovascular or perineural invasion, or type of

associated blue nevus) emerged as significant. In addition, we provide a comprehensive review of 109 cases of

melanoma blue nevus type described in the English literature and summarize our findings in this context.
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Blue nevi represent a broad spectrum of melanocytic
proliferations with distinctive clinical and histo-
pathologic features. Common blue nevi were first
described by Jadassohn-Tieche.1 These nevi typi-
cally develop congenitally or de novo on the
extremities, scalp, and buttocks and exhibit a chara-

cteristic blue–black-grey–black clinical discolora-
tion of variable sizes.2,3 Histopathologically,
common blue nevi are characterized by a wedge-
shaped, variably cellular dermal proliferation of
distinctive spindled, dendritic melanocytes with
elongated, hyperchromatic nuclei and variable
amounts of coarse intracytoplasmic pigment. An
associated desmoplastic stromal reaction and
melanophages are typical.2,3 Cellular blue nevi
most commonly arise on the buttock/sacrococcy-
geal area and less commonly, the scalp and extre-
mities. They typically grow as larger, multilobulated
masses (often with a characteristic ‘dumbbell
shape’) and consist of a biphenotypic proliferation
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of dendritic melanocytes reminiscent of classic blue
nevus admixed with cellular nodules of spindled
oval-shaped melanocytes with a variable admixture
of pigmented macrophages.2–4 The term melanoma
blue nevus type designates a heterogeneous group of
malignant melanocytic proliferations (melanomas)
that either (A) arise in association with common or
cellular blue nevi or (B) develop de novo but
architecturally or cytologically mimic cellular blue
nevus.3–5 Diagnostic histopathologic features include
a proliferation of melanocytes with malignant
cytology (nuclear pleomorphism, coarse chromatin,
prominent nucleoli), increased and/or atypical
mitotic figures, tumor necrosis, and invasive and/or
destructive pattern of growth and occasionally, an
adjacent/associated proliferation of distinctly benign
blue nevus dendritic melanocytes.6

Although melanoma blue nevus type have been
shown to exhibit outcomes similar to conventional
melanoma when matched for Breslow thickness, age,
Clark level, and ulceration,7 it remains controversial
which—if any—of the discrete clinical and patholo-
gic indicators (like age, gender, Breslow thickness,
mitotic figures, and ulceration) predictive of clinical
outcome in conventional cutaneous melanomas
might apply to this group of melanomas. This is
especially contentious considering the typical re-
striction of melanoma blue nevus type to the dermis
and/or subcutaneous tissue without an associated
intraepidermal component, which has been sug-
gested to undermine the biological relevance of
Breslow thickness and tumor ulceration as predictors
of outcome.5 Further complicating this issue, the
constellation of distinctive diagnostic features
described above is not apparent in every case; thus,
the unequivocal distinction of melanoma (arising
with or resembling blue nevus) from benign cellular
blue nevus or atypical cellular blue nevus8,9 also
remains controversial—even among experienced der-
matopathologists.10 It is therefore not surprising that
there are only B100 cases described in the literature
to date4,5,7,11–54 and the majority of these are indivi-
dual case reports or small case series—too few to
achieve statistical significance in correlating histo-
pathologic features with clinical behavior.

Here, we describe the clinical and histopathologic
features of 24 melanomas arising in association with
common or cellular blue nevi. We further correlate
the clinical and histopathologic features of these
lesions with annotated clinical follow-up informa-
tion. We demonstrate a statistically significant
association between tumor thickness (defined as
either the standard Breslow thickness or, if not
available due to lack of orientation or lack of
epidermis, the largest tumor dimension) and both
recurrence-free survival and reduced time to distant
metastasis. In addition, we provide a comprehensive
review of the 109 cases of melanoma blue nevus
type described in the English literature and sum-
marize our findings in the context of the clinical and
pathologic features of these lesions.

Materials and methods

Patient Specimens

With approval from the Institutional review Board at
the University of Texas, MD Anderson Cancer Center,
the files of the Department of Pathology at University
of Texas, MD Anderson Cancer Center were searched
for cases of melanoma described as arising in associa-
tion with a common or cellular blue nevus. Twenty-
four cases of primary lesions in patients without prior
history of invasive melanoma were identified from
the past 9 years. In each case, either hematoxylin and
eosin-stained slides or whole slide scanned images
were reviewed to confirm the diagnosis and record
the histopathologic features including tumor thick-
ness, tumor cytology, number of mitotic figures, type
of associated benign nevus, and the presence of an
intraepidermal component, ulceration, regression,
lymphovascular invasion, perineural invasion, satel-
litosis, and tumor necrosis. The criteria to distinguish
between melanoma and an associated nevus compo-
nent included distinctly biphenotypic foci with
increased cellularity, prominent nuclear pleomorph-
ism and nucleoli, increased mitotic figures, and the
presence of coagulative tumor necrosis.6 ‘Tumor
thickness’ was defined as the standard Breslow
thickness when the lesion abutted or came in close
proximity to the epidermis or the largest tumor
dimension available for a given lesion (when the
lesion grew as a nodule at a location distant from the
epidermis and/or there was no epidermis available for
evaluation in the specimen). Only the malignant
component was measured when assessing maximum
tumor thickness. Using this definition, clinical
attributes and follow-up information for each case
were obtained from electronic medical records, when
available.

Mutation Analysis

BRAF mutation analysis was performed using
targeted next generation sequencing or pyrosequen-
cing as previously described.55,56 GNAQ mutation
analysis was performed using DNA extracted from
unstained formalin fixed, paraffin-embedded tissue
sections. We tested for mutations in exon 5, codon
209 of the GNAQ gene using Sanger sequencing.
Polymerase chain reaction amplification analyses of
six samples were performed in duplicate. Polyme-
rase chain reaction was performed in a 96-well plate
with a 50 ml volume including 100ng DNA, 10mM of
M13 tagged GNAQ Exon 5 forward and reverse
primers, 25mM MgCl2, 5 ml 10� GoTaq buffer, 5ml
10mM dNTP mix, and 0.3 ml of 5 units/ml of GoTaq
enzyme. The reaction mix was subjected to initial
denaturation at 951C for 10minutes, followed by 40
cycles of amplification consisting of denaturation at
95 1C for 30 seconds, annealing at 55 1C for
30 seconds, and extension at 72 1C for 30 seconds
followed by final extension at 72 1C for 7min and
hold at 4 1C. To facilitate sequencing of amplicons,
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the forward and reverse primers were tagged with
M13 universal sequences: M13 forward, 50-TGTAAA
ACGACGGCCAGT-30 or M13 reverse, 50-CAGGAAA
CAGCTATGACC-30. PCR products were purified
using AMPure magnetic beads (Agentcourt, Danvers,
MA) according to the manufacturer’s protocol. A
quantity of 4ml of purified amplicons was used for
Sanger sequencing using 3130 DNA Analyzer
(Applied Biosystems, Carlsbad, CA) for detection of
mutation in codon 209 of GNAQ Exon 5. The
resulting data were analyzed by SeqScape software
versions 2.5 and/or 2.7 (Applied Biosystems).

Statistical analysis

Four outcomes were interrogated: overall survival,
recurrence-free survival, time to local recurrence,
and time to distant recurrence. Cox proportional
hazards regression models were fit to model the
association between each survival parameter and
clinical and tumor covariates of interest. No adjust-
ment was made for the multiplicity of testing.

Results

Clinical Features

Clinical features of the patients are summarized in
Table 1. Overall, there were 9 male and 15 female
patients with a mean age of 49 years (range: 20–85
years; median: 50 years). The majority of patients
were Caucasian (22/24; 92%). One patient was Black
(4%) and one was Hispanic (4%). The tumors were
located on the head and neck region in 12 patients
(50%), the trunk in 5 patients (21%), and the
buttock/sacrococcygeal region in 4 patients (17%);
the perianal area (1 patient; 4%), the penis (1
patient; 4%), and the spinal cord (1 patient; 4%)
were less common sites of involvement. No case
arose on the extremities in our series.

Clinically, most patients (10/24; 42%) endorsed a
history of a recently enlarging and/or changing
pigmented lesion, which had been present for many
years prior to the diagnosis. In patient 1, the lesion
was identified during a routine dermatologic exam.

Table 1 Summary of clinical features

Case
Age
(years) Sex Race Site

Sentinel
lymph node

Regional
recurrencea

(time from dx
in years)

Distant recurrence
(time from dx in years)

Follow-up
(years) Outcome

1 69 F Caucasian Upper back Negative None None 5.2 Dead
2 49 F Caucasian Lower neck Not available None Liver (0.05) 2.1 Dead of

disease
3 48 M Caucasian Buttock Negative None Lung, mediastinal

lymph nodes,
abdomen (0.09)

3.8 Dead of
disease

4 33 F Caucasian Orbit Not available None Liver (0) 7.1 Alive
5 56 M Caucasian Neck Not available Present (0.7) Lungs, spleen, spine,

liver, kidney, adrenal,
and retroperitoneum
(1.6)

2.3 Dead of
disease

6 42 F Caucasian Scalp Negative None Lung, subcutaneous
(1.2)

2.6 Dead of
disease

7 68 M Caucasian Neck Negative None Lung, liver (4.2) 4.3 Dead of
disease

8 83 M Caucasian Back Negative None None 0.04 Alive
9 23 M Caucasian Penis Not available Not available Not available Not available Not available
10 26 F Caucasian Scalp Negative None Liver (10.0) 11.6 Dead of

disease
11 25 F Caucasian Scalp Positive Present (1.0) Bone, liver (1.0) 1.2 Alive
12 57 M Caucasian Buttock Positive Present (0.1) None 0.4 Alive
13 42 F Caucasian Flank Negative None Liver (0.7) 1.7 Alive
14 54 F Caucasian Orbit Not available None None 2.3 Alive
15 38 F Caucasian Buttock Positive Present (0.1) None 2.2 Alive
16 49 F Caucasian Scalp Positive Present (0) Liver (0.1) 1.9 Alive
17 85 F Black Sacral soft

tissue
Not available Not available Not available Not available Not available

18 28 F Caucasian Face Not available None Subcutaneous (8.5) 8.5 Alive
19 20 F Caucasian Right upper

quadrant
Negative None None 0.8 Alive

20 63 M Caucasian Scalp Negative None None 0.4 Alive
21 55 F Hispanic Spinal cord Not available None None 0.7 Alive
22 52 M Caucasian Chest wall Positive Present (0) Subcutaneous, kidney

(0.02)
0.3 Alive

23 51 F Caucasian Scalp Negative Present (0) None 0.2 Alive
24 67 M Caucasian Perianal Not available Not available Not available Not available Not available

aIncludes regional lymph node metastasis.
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Patient 2 presented with metastatic tumor. Patient 4
presented with blurry vision, and patient 14 pre-
sented with exophthalmos. Patient 16 was receiving
chemotherapy (intraperitoneal and intravenous cis-
platin and paclitaxel) for ovarian cancer and noticed
a darkly pigmented lesion on her scalp after
chemotherapy-induced alopecia. Patient 21 pre-
sented with sciatic nerve pain. Initial presenting
clinical features were not available for the remaining
eight patients.

Histopathologic Findings

Histopathologic findings are summarized in Table 2.
An example of melanoma blue nevus type situated
in close proximity to the epidermis is shown in
Figure 1. The lesions lacked a prominent intraepi-

dermal component in all cases, except one (case 1).
In addition, many cases arose in dermal and
subcutaneous sites and were situated a significant
distance from the epidermis. Figure 2 illustrates an
example of a case arising in the perianal soft tissue
where the largest tumor dimension was measured to
represent tumor thickness due to lack of epidermis.
Furthermore, in eight cases, the epidermis was not
available for review; therefore, a calculation of
Breslow thickness was not always feasible. The
mean tumor thickness in our series was 20.9mm
(range: 0.6–130mm; median 12mm). Mitotic figures
were identified in all cases; the mean mitotic figure
count was 6.5/mm2 (range: 1–30/mm2; median 3).
Perineural invasion was present in nine cases (38%)
and satellitosis was identified in four cases (17%).
In contrast, despite the overall relatively large size of

Table 2 Summary of pathologic findings

Case

Tumor
thickness
(mm)a

Mitotic
figures
(mm2)

Perineural
invasion

Lympho-
vascular
invasion Necrosis Regression Ulceration

Cytology of
malignant cells Satellitosis Associated nevus

1 0.6 2 Absent Absent b Absent Absent Epithelioid Absent Common blue nevus
2 13 b b b b b b b b Common blue nevus
3 20 5 Absent Present Absent Absent Absent Epithelioid and

spindled
Absent Neurocristic

hamartoma
4 14 b b b b b b Epithelioid and

spindled
Absent Atypical cellular

blue nevus
5 47 3 Absent Present Absent Absent Absent b Absent Cellular and

common blue nevus
6 11 2 Present Absent b Absent Absent Epithelioid and

spindled
Absent Cellular blue nevus

7 21 9 Absent Absent b Absent Absent Epithelioid and
spindled

Present Cellular and
common blue nevus

8 12 12 Present Absent Present Absent Absent Epithelioid and
spindled

Absent Cellular and
common blue nevus

9 10 2 Absent Absent Present Absent Absent c Absent Cellular and
common blue nevus

10 4.8 3 Present Absent Absent Absent Absent Epithelioid and
spindled

Absent Cellular blue nevus

11 14 7 Absent Absent Present Absent Absent Epithelioid Present Cellular and
common blue nevus

12 10.3 1 Present Absent Absent Absent Absent Epithelioid and
spindled

Absent Cellular blue nevus

13 40 8 Absent Absent Present Absent Absent Epithelioid Present Cellular blue nevus
14 8 3 Present Absent Present Absent Absent Epithelioid Absent Common blue nevus
15 12 3 Present Absent Present Absent Absent Epithelioid and

spindled
Absent Cellular blue nevus

16 10.8 2 Absent Absent Present Absent Absent Epithelioid and
spindled

Absent Cellular and
common blue nevus

17 d b Absent Absent Present b Present b Absent Common blue nevus
18 16.7 2 Absent Present Present Absent Absent Epithelioid Absent Cellular and

common blue nevus
19 8.3 b Absent Absent Absent Absent Absent Epithelioid and

spindled
Absent Cellular and

common blue nevus
20 39.5 7 Present Absent Present Present Absent Epithelioid and

spindled
Absent Cellular blue nevus

21 d b Absent Absent Absent Absent Absent Epithelioid Absent Common blue nevus
22 130 30 Absent Absent Absent Absent Absent Epithelioid Absent Cellular blue nevus
23 5.8 3 Present Absent Present Present Absent Epithelioid and

spindled
Present Cellular and

common blue nevus
24 12 20 Present Absent Absent Absent Absent Epithelioid Absent Common blue nevus

aItalicized values represent standard Breslow thickness; non-italicized values are largest tumor dimension if Breslow thickness was not available
due to lack of orientation or lack of epidermis.
bFeatures not readily identifiable on whole slide scanned images. These cases were not included in the statistical analysis for these features.
cEntirely necrotic tumor.
dThe thickness for these cases could not be accurately measured due to fragmentation/misorientation. These cases were not included in the
statistical analysis for this feature.
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the lesions, lymphovascular invasion (three cases;
13%), regression (two cases; 8%), and ulceration
(one case; 4%) were comparatively rare phenomena
in this series of melanomas.

In the cases for which we were able to assess
cytomorphologic features, the tumor cells ranged
from purely malignant epithelioid melanocytes in
eight cases (33%) to a combination of malignant
epithelioid and spindled melanocytes in 12 cases
(50%). Twenty-three cases contained an unequivocal
benign nevus component: six cases with common
blue nevus (25%), seven cases with cellular blue
nevus (29%), nine cases with both common and
cellular blue nevus (38%), and one case with blue
nevus/neurocristic hamartoma (4%). In one case
(4%), the melanoma was present in association with
an atypical cellular blue nevus. The benign compo-
nent ranged from focal (r20% of the lesion) and
present only at the periphery of the lesion (14 cases),
to comprising B20–50% of the lesion (seven cases),
to comprising Z50% of the proliferation with only a
focal malignant component (in three cases; most
prominent in case 21). The transition between the
benign and malignant components was typically
abrupt. The presence of the benign blue nevus areas
in our case series was critical in the distinction of
primary tumors from metastases.

Molecular Data

Tumors from four patients were analyzed for muta-
tions in the BRAF gene; all were wild type for BRAF.
An additional five samples were tested for GNAQ
mutation; all cases were wild type for GNAQ. One
sample was tested for both BRAF and GNAQ
mutations and was wild type for both genes.

Clinical Follow-up and Outcome

Clinical follow-up was available for 21 patients.
Overall, follow-up times ranged from 0.04 to 11.6
years with a median of 2.1 years.

Fifteen patients (15/24: 63%) underwent sentinel
lymph node biopsy. Among these, four (4/15: 27%)
had negative sentinel nodes and did not develop
subsequent regional or distant metastasis (mean 1.62
years; range: 0.04–5.2 years). Six patients (6/15: 40%)
initially had negative sentinel lymph nodes, but later
developed either regional metastasis (one patient (1/
15: 7%) with microscopic satellitosis concurrent with
negative sentinel lymph node biopsy) or subsequent
distant metastases, five patients (5/15: 33%): invol-
ving the lung, liver, mediastinal lymph nodes, and
subcutaneous soft tissue in order of frequency; mean
3.2 years; range: 0.1–10.0 years). Finally, sentinel
lymph node involvement was detected for five
patients (5/15: 33%); among these, two (2/15:13%)
subsequently developed additional regional metas-
tases (involving the regional lymph nodes; 0.1 years
later each), and three patients (3/15: 20%) developed

both regional lymph node and distant metastases
(involving the liver, renal parenchyma, and subcuta-
neous soft tissue; mean 0.3 years to first event; range:
0–1.0 years after diagnosis).

An additional six patients (6/24: 25%) did not
undergo sentinel lymph node sampling but had
follow-up information available. Among these, two
patients (2/6: 33%) developed neither local recur-
rence nor regional or distant metastasis; three
patients (3/6: 50%) developed only distant metas-
tases (mean 2.9 years; range: 0–8.5 years); and one
patient (1/6: 17%) developed both regional and
distant metastases (0.7 years from diagnosis).

Distant metastatic sites most commonly included
the liver (8/12: 67%); the lung (4/12: 33%); sub-
cutaneous tissue (3/12: 25%); bone (2/12: 17%);
kidney (2/12: 17%); distant lymph nodes (2/12:
17%); abdomen (1/12: 8%); spleen (1/12: 8%);
adrenal glands (1/12: 8%) and retroperitoneum (1/
12: 8%). Seven patients (29%) had died at the time of
our study; among these 6 (25%) died of disease with
documented distant metastasis. The cause of death
for one patient was unknown.

Statistical Analysis and Risk Stratification

Detailed results from univariate Cox proportional
hazards regression models for time to distant
metastasis and recurrence-free survival are presented
in Tables 3 and 4, respectively. These demonstrate a
significant association between tumor thickness and
recurrence-free survival (hazard ratio¼ 1.02 per mm;
P¼ 0.04) and reduced time to distant metastasis
(hazard ratio¼ 1.03 per mm; P¼ 0.02) with a similar
trend toward reduced time to local recurrence
(hazard ratio¼ 1.02 per mm; P¼ 0.07). No other
parameter (including age, anatomic location, mitotic
figures, lymphovascular or perineural invasion,
necrosis, or type of associated blue nevus) emerged
as significant. None of the covariates of interest were
significantly associated with overall survival (data
not shown).

Discussion

In the current study, we describe the clinical and
histopathologic features of 24 melanomas arising in
association with common or cellular blue nevi and
correlate these features with annotated clinical
follow-up information. Ours is the first study to
demonstrate a significant association between the
variable of tumor thickness (defined as either the
standard Breslow thickness or, if not available due
to lack of orientation or lack of epidermis, the largest
dimension) with both recurrence-free survival and
reduced time to distant metastasis; other prognostic
indicators predictive of outcome in conventional
cutaneous melanomas did not correlate with out-
come in these rare and unique melanomas.
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Since the first description of melanomas arising in
association with or mimicking blue nevi, there has
been controversy regarding whether clinical and/or
histopathologic prognostic indicators (age, gender,
Breslow thickness, mitotic figures, and ulceration)
that are predictive of clinical outcome in conven-
tional cutaneous melanomas might also apply to this
group of melanomas. For example, because the vast
majority of standard cutaneous melanomas arise in
association with an intraepidermal component, the
Breslow thickness (tumor depth from the anatomic
boundary of the epidermis) is accepted (and proven)
to accurately reflect a given lesion’s intrinsic
propensity for clinically aggressive behavior.57 In
contrast, the tendency of melanoma blue nevus type
to arise as nodules—either in the dermis or in the
subcutaneous tissue without an associated intraepi-
dermal component and thus, without a true
epidermal origin—calls into question whether a
measurement of Breslow thickness accurately cap-
tures such a lesion’s true propensity for biologically
aggressive/invasive behavior. Further complicating
this issue is the relative paucity of cases described
in the literature and the lack of consensus regarding
the diagnostic criteria.5 In a study by Martin et al,7

the authors described the clinical and
histopathologic characteristics of 23 ‘blue nevus-
like melanomas’ and demonstrated that these
lesions do not exhibit differences in survival or an
increased risk of lymph node or distant metastasis
when compared with conventional melanomas
matched for age, sex, Breslow thickness, Clark
level, ulceration, and anatomic site. Moreover, they
demonstrated a statistically significant difference
(P¼ 0.002) between the mean Breslow thickness of
lesions in patients who developed locally recurrent
disease (mean Breslow thickness¼ 9.4mm) and
those who did not (mean Breslow thickness¼
4.2mm), while other histopathologic features were
not predictive of outcome in these lesions.7

Our findings underscore and expand upon these
findings. Namely, we show that increasing tumor
thickness (which we defined as either the Breslow
thickness, when applicable, or the largest tumor
dimension available for lesions growing as more
deeply situated nodules) correlates with recurrence-
free survival (hazard ratio¼ 1.02 per mm; P¼ 0.04)
and reduced time to distant metastasis (hazard
ratio¼ 1.03 per mm; P¼ 0.02) with a similar trend
toward reduced time to local recurrence (hazard
ratio¼ 1.02 per mm; P¼ 0.07). Taken together with
the results of Martin et al,7 our findings argue that the
largest tumor dimension is an important variable to
capture in the synoptic report—particularly for
deeply situated lesions of this sort. We did not
observe a statistically significant relationship
between other parameters (including age, gender,
mitotic figures, tumor necrosis, and lymphovascular
invasion) and clinical outcome in our series. An
additional interesting observation in our study was
the finding that despite the relatively high mitotic

figure count (mean 6.5/mm2 for all cases) and the
relatively large size of these lesions (mean tumor
thickness: 20.9mm), ulceration was a relatively rare
event compared with conventional nodular melano-
mas with similar size and mitotic figure count.58–61

This observation may be attributable to the fact that
many of our lesions arose in the deep dermis/
subcutis, supporting the concept that ulceration is
likely related to the relationship/proximity of the
lesion to the epidermis. Alternatively, recent gene
expression profiling studies have shown that
ulcerated primary melanomas have distinct gene
expression profiles compared with their non-
ulcerated counterparts, suggesting that ulceration
may in fact be driven by properties intrinsic to the
tumor.62

To further our understanding of melanomas
arising in association with or mimicking blue nevi,
we performed a comprehensive review of the
literature to systematically classify the clinical–
pathologic characteristics of these lesions and to
contextualize the cases we describe. We identified
109 melanoma blue nevus type described between
1953 and 2012 in the English literature either as
individual case reports or in case series, further
underscoring the relatively rare nature of this entity
(Figure 3).4,5,7,11–54 Overall, patient age ranged from
3 to 77 years5,48 with a median age of 44.7 years
similar to what we report here (range: 20–85 years;
median 50 years; Figure 3b). Overall, there is a slight
male preponderance described in the literature (56
lesions in males compared with 51 women)—in
contrast to our findings (9 men to 15 women). The
most common anatomic site for these lesions is the
head and neck region in 52 cases,4,5,7,11,13,
15–21,23,24,27,28,31,33,36,39,42,46–48,51,53 followed by the
trunk in 28 cases,4,5,7,11–13,16,18,25,32,34,35,38,43,45,50,52

the lower extremity in 11 cases,4,7,13,14,26,30,33 the
upper extremity in 8 cases,7,13,18,29,40 the buttock
region in 7 cases,4,5,16,33,37 the perineal region in 2
cases,22,49 and the uterine cervix in 1 case.41 We
observed a similar anatomic distribution in our
cohort of cases (Table 1); however, none of our cases
occurred on the extremities—a finding identical to
what Granter et al5 reported in their series. This
significant predilection for the head and neck
supports our standard recommendation that
incompletely excised/sampled melanocytic lesions
with any features of blue nevus arising in this
anatomic site that extensively involve the tissue
edges warrant at least conservative re-excision to
ensure complete removal and to completely evaluate
these lesions—particularly those lesions with a
reported history of changing appearance (Figure 1).

In contrast to our findings, in their series of 23
patients Martin et al7 showed that blue nevus-like
melanoma was more common in men and
demonstrated an even distribution among body
sites (ie no obvious predilection for the head and
neck). The median age of patients at diagnosis in
their study was similar to what we observed (B5th
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Figure 1 Melanoma arising in association with common and cellular blue nevus on the scalp of a 49-year-old woman (case 16). (a) Shave
biopsy specimen of a pigmented lesion reported to have been present for years on the scalp of a 49-year-old female reveals epidermal
ulceration and a proliferation of cytologically benign spindled and dendritic melanocytes throughout the subjacent dermis (H&E, � 40). (b)
Higher power examination of the lesion reveals attributes of a proliferation of benign spindled melanocytes (H&E, � 400). (c) Excision of the
lesion site 2 months later reveals an asymmetric, distinctly biphenotypic proliferation of markedly atypical melanocytes forming an
expansile and infiltrative nodule in the dermis with extension into the subcutaneous adipose tissue to a depth of B10.8mm arising in
association with a benign blue nevus component (H&E � 20). (d) Common and cellular blue nevus components are associated with the
melanoma and exhibit a benign spindled morphology similar to that seen in the original shave biopsy specimen with a plate-like and
dumbbell-shaped architecture (H&E,�100; inset; H&E �200). (e) Cytologically malignant melanocytes proliferate adjacent to the blue nevus
component and form an expansile nodule with central necrosis. These cells exhibit an epithelioid morphology with increased pale
amphophilic cytoplasm and enlarged oval nuclei with prominent nucleoli. Mitotic figures are present (H&E, �100; inset: �400).
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decade). The reported median tumor thickness in
their series (5.5mm) was less than what we found in
our cases (12.0mm) with the caveat that (1) they
used Breslow thickness and we used the greatest
tumor dimension when Breslow thickness was not
applicable and (2) our cases are derived from the
experience at a tertiary cancer referral center that
might produce a selection bias for larger lesions that
are more difficult to treat and/or exhibit clinically
aggressive behavior.

Regarding pathologic findings, the reported cases
(in order of frequency) included malignant melano-
cytic proliferations mimicking a cellular blue nevus
but lacking an identifiable benign component (in
38% of cases)5,11,13–15,18,20,25,28,30,33,36,47,49 or mela-
nomas arising in association with a distinctive blue
nevus component, including (a) cellular blue nevus
(26%),4,5,11,16,18,29,40,46,50,51,53 (b) common blue nevus

(21%),5,13,22,24,27,31,32,34,37,39,41,43,52 (c) both cellular
and common blue nevus (13%),12,16,21,23,35,38,44,45,48

(d) neurocristic hamartoma (1%)42 and (e) nevus of
Ota (1%).17 In contrast, all of the cases in our series
consisted of distinctly biphenotypic melanocytic
proliferations (melanoma together with a benign
blue nevus component). The most common
associated blue nevus pattern in our series was both
common and cellular blue nevus (nine cases; 38%),
followed by cellular blue nevus (seven cases; 29%),
and common blue nevus (six cases; 25%). Blue
nevus/neurocristic hamartoma (one case; 4%) was
less common. In one case in our series, melanoma
arose in association with an atypical cellular blue
nevus (4%). Identifying a benign nevus component in
lesions like these is an important clinical variable (for
staging and subsequent management), as an
associated benign nevus comprises strong evidence

Figure 2 Melanoma arising in association with a common blue nevus in the perianal soft tissue of a 67–year-old man (case 24). (a)
Excisional biopsy specimen of a pigmented lesion arising in the perianal soft tissue of a 67–year-old male reveals a distinctly
biphenotypic melanocytic proliferation comprising a centrally located nodular proliferation of atypical melanocytes with a surrounding
less cellular spindled melanocytic proliferation. (H&E, � 20). (b) Higher power examination of the lesion at the border of the
biphenotypic proliferation reveals benign spindled melanocytes abutting a more cellular proliferation of atypical epithelioid
melanocytes (H&E, �100). (c) Higher power examination of the spindled area reveals a proliferation of benign spindled melanocytes
associated with dense fibrosis and pigmented macrophages (H&E, � 200). (d) Cytologically malignant melanocytes forming an expansile
nodule. These cells exhibit an epithelioid morphology with increased pale amphophilic cytoplasm and enlarged oval nuclei with
prominent nucleoli. Mitotic figures are present (H&E, �100; inset: �400).
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for a primary lesion, which otherwise might be in
debate for a predominantly dermal/subcutaneous-
based malignant melanocytic proliferation without
an obvious intraepidermal component/radial growth
phase. In our experience, one helpful clue that is
suggestive of an associated blue nevus component is
the presence of a ‘dumbbell-shaped’ architecture to
the melanoma.

An important limitation to our study was the fact
that we designed our search for cases such that we
specifically captured lesions with an unequivocally

benign blue nevus and/or cellular blue nevus
component. Therefore, the conclusions drawn from
this study may only pertain to lesions with a
distinctive benign blue nevus component and thus
may not be as applicable to melanomas whose
architecture resembles cellular blue nevi but without
evidence of a true benign component. In contrast,
most of the cases included in one of the larger studies
available in the literature by Granter et al5 consisted
of ‘malignant cellular blue nevi’ without a true
benign nevus component. This may in part explain
some of the differences observed by Granter et al5 in
comparison with our findings, including differences
in observed survival. In particular, all of their
patients for whom follow-up information was
available either developed local recurrence or
metastasis or died of disease, while five (21%) of
the patients in our series had no documented

Table 3 Univariate Cox proportional hazards regression models
for time to distant recurrence

Variable Level
Total
N

N
Events

Hazard
ratio 95% CI P-value

Age Per year 21 13 1.01 (0.97, 1.04) 0.66
Tumor
thickness

Per mm 20 13 1.03 (1.005, 1.05) 0.02

Necrosis 0 8 5 a a a

1 9 4 0.98 0.24, 3.97 0.98
Missing 4 4 b b b

Mitosis Per mitosis 14 8 1.22 (0.99, 1.51) 0.06
Clark IV 1 1 a a a

V 14 8 1.19 (0.13, 10.5) 0.88
Missing 6 4 b b b

LVI 0 16 8 a a a

1 2 2 1.22 (0.23, 6.51) 0.82
Missing 3 3 b b b

PNI 0 9 7 a a a

1 8 2 0.18 (0.02, 1.48) 0.11
Missing 4 4 b b b

Location Head/neck/
scalp

12 9 a a a

Other 9 4 1.08 (0.31, 3.75) 0.90

Abbreviation: CI, confidence interval.
aReference category.
bNot included in analysis.

Table 4 Univariate Cox proportional hazards regression models
for recurrence-free survival

Variable Level
Total
N

N
Events

Hazard
ratio 95% CI P-value

Age Per year 21 16 1.01 (0.98, 1.04) 0.57
Tumor
thickness

Per mm 20 16 1.02 (1.001, 1.04) 0.04

Necrosis 0 8 6 a a a

1 9 6 1.23 0.37, 4.06 0.73
Missing 4 4 b b b

Mitosis Per mitosis 14 11 1.07 (0.97, 1.19) 0.16
Clark IV 1 1 a a a

V 14 11 1.60 (0.19, 13.2) 0.66
Missing 6 4 b b b

LVI 0 16 11 a a a

1 2 2 0.91 (0.18, 4.48) 0.91
Missing 3 3 b b b

PNI 0 9 7 a a a

1 8 5 0.78 (0.23, 2.71) 0.70
Missing 4 4 b b b

Location Head/neck/
scalp

12 10 a a a

Other 9 6 1.31 (0.44, 3.88) 0.63

Abbreviation: CI, confidence interval.
aReference category.
bNot included in analysis.

Figure 3 Associated nevus component (a), age (b), gender (c), and
anatomic distribution (d) for all reported cases in the English
literature, to date, combined with our data from this study. Not
every parameter is provided for each reported case in the
literature and therefore, the figures represent cases for which
the specific respective parameters were reported. (a) Provides a
breakdown of the associated nevus component for our cases as
well as those reported in the literature (n¼108)4,5,7,11–54 (b) Age
(n¼111),4,5,7,11–35,37–54 (c) gender (n¼131)4,5,7,11–35,37–54 and (d)
anatomic distribution (n¼135)4,5,7,11–54 for all cases.
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evidence of regional or distant metastasis and were
alive at the time we concluded our study. Similarly,
necrosis was a relatively common feature observed in
our cases (46%) while only 20% of their cases
demonstrated necrosis.

When we grouped the lesions according to the
type of blue nevus component associated with the
melanoma (common blue nevus, Supplementary
Figure 1A; cellular blue nevus, Supplementary
Figure 1B and those lesions resembling a cellular
blue nevus, Supplementary Figure 1C), several
interesting observations emerged. First, melanomas
resembling cellular blue nevus but lacking a true
benign component exhibit a slightly higher median
age (52 years) compared with those arising in
association with or common or cellular blue nevi
(46 years and 43 years, respectively). Second, these
melanomas exhibit an anatomic predilection for the
head and neck independently of their associated
blue nevus component. Thus, the anatomic site
typical of the respective benign blue nevus counter-
part does not impact the favored anatomic site of the
so called ‘malignant blue nevus’.

Here, we summarize the features of 24 melanomas
arising in association with common or cellular blue
nevi and correlated these clinical and histopatholo-
gic features with annotated clinical follow-up
information. We demonstrate a significant associa-
tion between the variable of tumor thickness
(defined as the largest recorded tumor dimension
or Breslow thickness when applicable) with both
recurrence-free survival and reduced time to distant
metastasis, while other prognostic indicators pre-
dictive of outcome in conventional cutaneous
melanomas do not correlate with outcomes in these
rare and unique melanomas. We advocate inclusion
of this variable in our synoptic reporting scheme.
Additional larger studies are warranted to confirm
this observation.
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