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In this issue, Fouchardiere and colleagues [1] proffer that nuclear β-catenin expression as detected by immunohistochemistry (IHC) can be a helpful screening tool to distinguish an
ambiguous dermal melanocytic proliferation as a deep penetrating nevus (DPN) from similar entities on its differential
diagnosis, including Bblue^ melanocytic tumors, spitzoid tumors, nevoid and superficial spreading melanomas (SSM),
and pigmented epithelioid melanocytomas (PEM). Firstly,
they retrospectively evaluated nuclear β-catenin expression
in 178 diagnostically challenging and unambiguous lesions
and found that 98/100 of the DPN were positive, along with
2/16 melanomas (one SSM and one nevoid melanoma with a
plexiform clone), while all spitzoid, blue, and PEM (n = 30, 26
and 6, respectively) lesions lacked nuclear accumulation of βcatenin. Because nuclear accumulation of β-catenin can drive
cyclin D1 expression in other cellular contexts, they also evaluated nuclear and cytoplasmic cyclin D1 expression, which
was not significantly different among the diagnostic groups,
suggesting that cyclin D1 expression is not entirely dependent
upon nuclear β-catenin expression. Secondly, they evaluated
nuclear β-catenin IHC expression in a set of 13
diagnostically-ambiguous melanocytic tumors with DPN in
the differential diagnosis. Three of four cases with canonical
DPN mutation profiles were the only β-catenin-positive cases;
there were no false positives by β-catenin IHC.
* Emily M. Erstine
emilyerstine@gmail.com
1

Departments of Pathology, The University of Texas MD Anderson
Cancer Center, 1515 Holcombe Blvd., Unit 85, Houston, TX 77030,
USA

2

Departments of Genomic Medicine, The University of Texas MD
Anderson Cancer Center, Houston, TX, USA

3

Departments of Dermatology, The University of Texas MD
Anderson Cancer Center, Houston, TX, USA

4

Departments of Translational Molecular Pathology, The University
of Texas MD Anderson Cancer Center, Houston, TX, USA

Deep penetrating nevus is a relatively recently defined diagnostic entity, formally defined as a diagnostic entity in 1989
by Seab and colleagues [2]. The typically darkly-pigmented
lesions are most commonly located on the face, upper trunk,
or proximal extremities of young female patients.
Histologically, they demonstrate pleomorphic pigmented cells
arranged in loose nests that penetrate deeply into the reticular
dermis or subcutis. Nearly a third of the 70 cases studied by
Seab et al. were initially misdiagnosed as melanoma, but there
were no local recurrences or distant metastases.
Categorically speaking, DPN were regarded clinically and
pathologically as a variant of blue nevus [3–5] until 2013
when Bender and colleagues showed that DPN harbor
HRAS mutations and lack recurrent activating mutations in
GNAQ or GNA11 that blue nevi often possess [6]. While
DPN may clinically appear like blue nevi, their pathologic
distinction from benign blue nevi matters to the extent that it
has been recently reclassified in the most recent WHO of skin
tumors [7] as an intermediate melanocytic lesion alongside
PEM. DPN possess some locoregional metastatic potential
[8] distinguishing it from conventionally benign lesions, but
not giving rise to distant metastases or death as seen in melanoma. The rare instances of lesions diagnosed as DPN associated with distant metastasis or death could well be melanoma misdiagnosed as DPN. Nevertheless, morphologic and
molecular transformation from DPN to melanoma has been
described on rare occasion [9]. Thus, it is very important to
distinguish DPN from wholly benign melanocytic neoplasms
and melanoma as their clinical management and prognosis are
different. This present work suggests that immunohistochemistry for β-catenin could be a helpful tool within this differential diagnosis.
β-catenin is a key molecule in the complex Wnt signaling
pathway, which regulates cell proliferation [10]. It appears to
function primarily through the nucleus in mesenchymal and
neuroectodermal tissues, but also has a membranous role with
adherens junctions in epithelial tissues [11]. Dysregulation of
the Wnt pathway via accumulation of β-catenin can occur by
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Fig. 1 Diagnostic workflow
example for employing β-catenin
immunohistochemistry as a
screening tool for diagnostically
ambiguous melanocytic
neoplasms before extensive
molecular analysis is performed.
This workflow assumes that
meticulous morphologic
examination is performed before
arriving at the conclusion that the
lesion is a histologically
ambiguous melanocytic
neoplasm. Furthermore, it does
not include a decision point for
sending a case for expert
consultation, which can occur at
any point. Also, in the step of
performing molecular analysis of
lesions with nuclear accumulation
of β-catenin by
immunohistochemistry, cyclin D1
alterations are excluded.
Abbreviations: IHC,
immunohistochemistry; DPN,
deep penetrating nevus; MAPK,
MAP kinase
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one of a variety of mechanisms, which in turn causes significant downstream effects, such as increased expression of cyclin D1, which is associated with various—usually malignant—neoplastic processes, including colorectal [12], hepatocellular [13] and pancreatic [14] carcinomas, melanoma, and
dysplastic melanocytic nevi [15], to name a few.
Results of Fouchardiere et al.’s current work confirms their
earlier work that alterations in the Wnt/β-catenin pathway is
one of the genetic anomalies that define DPN [16] and further
suggests that β-catenin is a good screening tool prior to initiation of molecular analysis. Further validation of nuclear βcatenin IHC expression in a larger cohort of diagnostically
ambiguous melanocytic lesions would be helpful to further
elucidate any other diagnostic pitfalls of this very costeffective potential screening tool. Overcoming false positives,
like those that occurred in the SSM and nevoid melanoma of
the current study, should fall on careful histologic evaluation of
melanocytic lesions in the majority of instances, while more
extensive molecular studies such as multi-probe fluorescence in
situ hybridization (FISH) or comparative genomic hybridization (CGH) may need to be employed to resolve a minority of
ambiguous cases. Furthermore, more extensive molecular analysis of the false-positive lesions may be warranted to assess a
potentially more aggressive phenotype among SSM, nevoid

melanomas, and others. Figure 1 proposes a practical diagnostic workflow for the melanocytic lesions discussed herein.
This work highlights how research on pathogenetic mechanisms can be rapidly translated for evaluation as a diagnostic
aid in patient care. Certainly more work with increased case
numbers and diversity is needed as it is the unfortunate natural
history of virtually all biomarkers to decline in reported sensitivity and specificity as additional publications accumulate.
As with all biomarkers, β-catenin should be assessed within
the clinical and histologic context of its use and interpreted as
part of a panel of biomarkers to avoid overinterpretation.
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