
Table I. Survey instrument

1. Do you have a mobile phone? N/A Yes No Not sure

2. If you do have a mobile phone, does it take pictures?
3. If you do have a mobile phone that takes pictures.
3a. Do you USUALLY (more than 80% of the time) take it with you to doctor’s

appointments?
N/A Yes No Not sure

3b. Do you know how to take pictures with it? N/A Yes No Not sure
3c. If you don’t know how to take pictures with it, would you be able to easily find

someone to show you how?
N/A Yes No Not sure

3d. Would you be willing to take a picture of your biopsy site and bring it with you
to your follow-up visit to help your doctor locate the site?

N/A Yes No Not sure
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how to use them (n¼ 13) felt that they would be able
to find someone to show them how. Sixty-eight
percent of patients had camera phones, usually take
them to doctor’s appointments, and know how to
use the camera function. Eighty-six percent had
camera phones and either knew how to use them
or could get someone to show them.

Men (n ¼ 64) had a slightly higher probability
than women (n ¼ 36) of having camera phones,
bringing them to doctor’s appointments, and
knowing how to use them. Differences were greater
when stratifying by age. More than 96% (96.4%) of
respondents\70 years of age had camera phones,
compared with 73.3% of patients $70 years of age.
Only 46.7% of those $70 years of age had camera
phones they take to the doctor and know how to use,
compared with 85.5% of those \70 years of age.
However, 73.3% of those $70 years of age had
camera phones and either knew how to use them or
could have someone help them; 96.4% of patients
\70 years of age fell into this category. Most patients
with camera phones were willing to take pictures
(96.5% overall). One hundred percent of those
\70 years of age were willing to take pictures, but
only 90.9% of those $70 years of age who had
camera phones were willing to take pictures.

We feel that standardized, clinic-taken photo-
graphs at the time a biopsy specimen is obtained is
the criterion standard for site identification. The
increasing quality and ubiquity of camera phones,
however, make them a viable alternative. We envi-
sion two scenarios for their use: (1) the physician
obtaining the biopsy specimen asks the patient to
photograph the site at the time the specimen is
obtained or at the time of result notification, or (2)
the treating surgeon’s office asks the patient to
photograph the site when treatment appointment is
made. Our results show that patients are largely able
and willing to comply with this request, although our
patient demographics are likely not representative of
those of many surgeons, particularly those practicing
in urban centers. Increasing age is a possible predic-
tor of those who are unable to participate. As the
technology becomes more ubiquitous, a higher per-
centage of the population will likely be able to do so.
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Mutational profile of primary dermal
melanoma: A case series
To the Editor: Primary dermal melanoma (PDM) is a
rare melanoma subtype confined to the dermis or
subcutis1 that histologically simulates cutaneous
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Fig 1. A, Clinical photograph of primary dermal melanoma, patient 1, with higher
magnification inset. B, Hematoxylineeosin staining of sample from patient 1. (Original
magnification: 310. Scale bar ¼ 1 mm.)

Table I. Genetic mutations in a series of 3 primary
dermal melanomas

Patient Gene Mutation (coding NT) Mutation (AA)

PDM1 BCL11B c.2287G[A p.Gly763Ser
NF1 c.4159G[A p.Glu1387Lys

PDM2 BRAF c.1799_1800TG[AA p.Val600Glu
DAPK3 c.1147C[T p.Arg382Trp
EPHA1 c.2917G[A p.Gly973Arg
FGFR2 c.1634A[G p.Lys545Arg
JAZF1 c.130C[T p.Arg43Trp
MARK1 c.556G[A p.Glu186Lys
MLLT3 c.254T[A p.Ile85Asn
NPM1 c.769G[A p.Glu256Lys
TIAM1 c.1858G[A p.Arg620Cys

PDM3 BRAF c.1799T[A p.Val600Glu
CAMK1D c.88G[A p.Gly30Arg
CLP1 c.904C[A p.Arg302Ser
EPHA3 c.488A[T p.Lys163Met
HCK c.765_766GG[AA p.Trp255*;

Gly256Lys
MAPK15 c.199G[A p.Glu66Lys
MEN1 c.17C[T p.Ala6Val
NF1 c.4159G[A p.Glu1387Lys
SLK c.575G[A p.Gly192Asp

Deep sequencing of 1000 cancer-related genes revealed tumor-

specific genetic mutations associated with PDM. Variants with

Combined Annotation-Dependent Depletion score5 [20 and

variant allele frequency[0.15 are presented.

AA, Amino acid; NT, nucleotide; PDM, primary dermal melanoma.
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metastasis, with no discernable overlying regression
or in situ component. Clinically, however, PDM is
associated with significantly increased survival rates
when compared to in-transit (N2c) or cutaneous
(M1a) metastasis (\70% and\30% estimated 5-year
survival rates, respectively) and to similar thickness
conventional cutaneous melanoma. Distinguishing
PDM from similar melanocytic proliferations can be
challenging. Histopathologic features, including
lower p53, Ki-67, cyclin D1, and D2-40 expression,
can help discern PDM from histologic mimics.2

However, the cause of the relatively indolent
behavior of PDM is unknown.

Melanocytic proliferations can be classified into
biologic subtypes with distinct and characteristic
genetic mutations.3 We considered several possi-
bilities: first, PDM may have mutations character-
istic of dermal melanocytic proliferations, such as
blue nevi (ie, activating mutations in GNAQ or
GNA11).4 Alternatively, PDMs may share a muta-
tional profile with conventional melanomas but
behave differently because of alternate cell origin
or microenvironment. As a final possibility, PDMs
may display their own unique characteristic
mutations.

To discern between these possibilities, we per-
formed deep sequencing of 3 PDM cases along with
patient-matched normal control skin. Cases showed
classical PDM characteristics on histopathologic
grounds (Fig 1 and Supplemental Information, avail-
able online at http://www.jaad.org), with a mean
tumor thickness of 15.4 mm and clinical outcome
showing long-term disease-free survival (mean,
78.3 months). Sequencing of all exons of 1000
cancer-related genes was performed (Supplemental
Information), which included BRAF, NRAS,
TP53, PTEN, CDKN2A, KIT, RAC1, BAP1, GNA11,
and GNAQ.
Sequencing revealed mutations seen in conven-
tional melanomas, including BRAF ( p.Val600Glu;
two-thirds of samples), EPHA1, TIAM1, DAPK3, and
CLP1 (Table I). Novel variants were identified in NF1
( p.Glu1387Lys; two-thirds of samples), EPHA3, and
MAPK15. Mutations in genes not previously reported
in melanomas were also observed, and represent
candidates for further characterization. GNAQ and
GNA11 mutations, characteristic of blue nevi and

http://www.jaad.org
http://www.jaad.org
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nevus of Ota, were absent. We also performed
computational copy number variation prediction,
followed by confirmatory immunohistochemical
staining. This identified p16/CDKN2A loss—a
sentinel genetic event in melanoma—in all PDM
samples (Supplemental Information).

Together, these results suggest that PDM muta-
tions and copy number variations overlap with
cutaneous melanomas but also display distinct var-
iations. We hypothesize that the indolent behavior of
PDM may reflect both a unique mutational profile
and a distinct tumor microenvironment and cell
origin. These results also indicate that patients with
PDMs that metastasize can be screened for BRAF
mutation status for consideration of therapy with
BRAF and MEK inhibitors.

This study was limited by its small size given the
rarity of PDM, which we intend to expand to define a
more comprehensive PDM mutational profile. In
addition, mutations in noncoding regions (eg, hu-
man telomerase reverse transcriptase promoter)
were not captured. Nonetheless, these initial results
provide insight to the genetic variations associated
with PDM, contributing to the promise of accurately
diagnosing this rare variant and understanding its
place in the taxonomy of melanocytic neoplasms.
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Increased cutaneous stimulation is
required for C-fiber sensory perception
in alopecia areata: A double-blind study
To the Editor: Alopecia areata (AA) is an autoimmune
disease targeting hair follicles, resulting in nonscar-
ring hair loss. The suggestion of nervous system
dysfunction in AA dates to 1886 when Max Joseph1

sectioned cat cervical ganglions, resulting in charac-
teristic AA. Clinically, patients report burning, pruri-
tus, tingling, or pain.2 Neurogenic inflammation has
also been implicated.3,4 To investigate sensory
perception in AA, we hypothesized a difference in
sensory perception in AA scalp when compared with
healthy scalp. Using transcutaneous electrical stimu-
lation, we studied A� nerves, which transmit tactile
sensation; A� nerves, which transmit short and fast
pain; and unmyelinated C-fibers, which transmit
delayed pain.4

The University of Minnesota Institutional
Review Board approved the study (approval no.
0610M95566). Patients with patchy AA and healthy
individuals aged 18 years and older participated.
Exclusion criteria included: other diagnoses of
alopecia, anti-inflammatory medications, preg-
nancy, radiation or chemotherapy, corticosteroid
use, site trauma, recent hormone-containing med-
ications, unstable thyroid function, nervous sys-
tem dysfunction, heavy metal exposure, pain
medication use, and altered cutaneous sensation.
A Neurometer diagnostic stimulator (Neurotron
Inc, Baltimore, MD) was used for double-blind
testing.5 We generated constant alternating
current sinusoid waveform stimuli at 2000, 250,
and 5 Hz, corresponding to A�, A�, and C- fibers,
respectively.5
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