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Abstract
Dowling-Degos disease (DDD) is an unusual
pigmentary disorder usually caused by mutations in keratin 5. A 44-year-old woman in
good general health presented due to the
recent appearance of numerous pigmented
macules on her axillary and anogenital skin.
A biopsy showed lacy, finger-like epidermal
extensions into the dermis which were heavily pigmented and associated with tiny cysts
or dilated follicles. We view DDD as part of a
spectrum of disorders which are morphologically related but vary in location and
time of expression. In addition, both the clinical and histological differential diagnostic
considerations are extensive.
Copyright © 2010 S. Karger AG, Basel

The terminology of Dowling-Degos
disease (DDD) is complex, as many names
have been used to describe patients with
multiple pigmented macules of the flexures, but the clinical pattern is relatively
straightforward. Most patients have only
hyperpigmented lesions arranged in a re-

ticular pattern. Less often, there may be
more widespread pigmented lesions, as
well as dark comedo-like lesions on the
neck and perioral atrophodermic pits or
scars [1]. We present a patient with isolated
hyperpigmented macules in the axillae
and groins without other skin abnormalities. Then, we discuss the classification of
DDD and its lengthy differential-diagnostic considerations.
Case Report

A 44-year-old woman was referred to
our department in October 2008 for evaluation of progressive macular pigmentations in her axillae and anogenital area.
The dark macules had appeared insidiously and were first noticed 1 year prior to the
referral. Over the last 3 months, the lesions
had become larger, and new ones had appeared. The patient’s history revealed pulmonary sarcoidosis, diagnosed in 2007 but
apparently in remission, without treatment. The patient reported no similar lesions in her parents, siblings or children.
Physical examination revealed a healthy
woman with skin type 2 who had numerous small, round or oval, deeply pigmented, dark brown macules. These were approximately 2–4 mm in diameter and lo-
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cated in her axillae (fig. 1). The macules
were arranged in a net-like pattern. On the
vulva and perineal skin, similar macules
were present but with a tendency toward
confluence (fig. 2). No scaling was present.
There were no plugged follicles or periorificial pits. The remainder of the skin, its
appendages and the mucous membranes
were unaffected.
Histologic examination of one of the
perineal macules (fig. 3) revealed a focal
proliferation of epithelium with narrow
tongues of basaloid epithelium extending
into the dermis. Many of the lacy strands
of epithelium were only 2 cell layers thick.
There were large amounts of melanin, especially in the basal layer, but there was no
obvious increase in the number of melanocytes, and there were definitely no nests of
melanocytes. Some small intraepithelial
horn inclusions or pseudocysts were present. In the upper dermis, there was a mild
inflammatory reaction with the presence
of some melanophages. Laboratory studies, including skull and chest radiographs,
an abdomen sonography, an electrocardiography, biochemical function tests of the
liver, pancreas and kidney, a urinalysis and
a neurological examination, were all normal or noncontributory. We were unable
to obtain genetic studies on the patient.
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Fig. 1. Genital area. Numerous smooth-surfaced, dark-colored macules on the vulva and surrounding skin of
perineum.
Fig. 2. Axillary fossa. Pigmented net-like macules.
Fig. 3. Specimen from the perineal area. Focal proliferation of the epidermis with large amounts of melanin,
particularly in the basal cells, and horn inclusions. In the dermis, melanophages and melanin deposits are scattered outside the cells. HE. Original magnification !100.

Discussion

The history of this disorder is long and
confusing. If one defines the absolute diagnostic criteria as (1) pigmented macules
in the flexures with a reticulate (interconnecting, lacy or net-like) pattern and (2)
histological evidence of epithelial tongues
or strands extending downward into the
dermis with an increased amount of melanin but no increase in the number of melanocytes, then the first person to describe DDD was, in all likelihood, Behçet
[2] in 1932. (The French spelling of his
name is Behdjet.) Behçet considered a patient displaying such symptoms to have a
variant of acanthosis nigricans, but with
a low risk of associated tumors. Dowling
and Freudenthal [3] also described a similar case as acanthosis nigricans, while
Degos and Ossipowski [4] were the first to
introduce the aspect of reticulate pigmentation. Smith et al. [5] emphasized the differences from acanthosis nigricans, while
Jones and Grice [6] reviewed related literature and suggested the name DDD. In
2006, Betz et al. [7] identified mutations
in keratin 5 in two families with DDD,
while, a year later, Planko et al. [8] suggested that both keratin 5 and its partner
keratin 14 are involved in vesicle formation and that this could be associated with
abnormal epidermal growth and impaired melanin transfer.
Mutations in keratin 5 have also been
associated with epidermolysis bullosa simplex (EBS) with mottled pigmentation, as
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well as with localized and generalized EBS,
Dowling-Meara EBS and EBS with migratory erythema [7, 8]. Mutations in keratin 14 are found in Naegeli-FranceschettiJadassohn syndrome and in dermatopathia pigmentosa reticularis, as well as in both
localized and generalized EBS [9].
The 3 main clinical features of DDD
have histopathological correlates. The
most definite of these is basaloid epithelial
hyperplasia with lacy, hyperpigmented
dermal extensions and tiny horn cysts,
resembling an adenoid seborrheic keratosis, although the lesions are rarely diagnosed as such. The plugged follicles are
most common on the neck and are usually
confused with pigmented milia or trichofolliculomas. The anetodermic lesions
around the mouth resemble those secondary to plugged follicles in keratosis pilaris
and related disorders, but a history of preceding hyperkeratotic perioral lesions is
usually not given. Perhaps different keratin mutations favor the development of
different types of lesions [10].
The first question which arises when
considering these disorders is the issue of
lumping and splitting, as a befuddling
number of names have been attached to a
series of disorders which are related either
clinically or histologically. The only disease which has unambiguous diagnostic
criteria is DDD, with its specific genetic changes. Galli-Galli disease resembles
DDD but reveals basal layer acantholysis
upon histologic examination [11, 12]; keratin mutations are found but presumably

involve a region of the molecule which is
essential to cell-cell adherence [13]. One
could speculate that Galli-Galli disease
lies somewhere between DDD and EBS
with mottled hyperpigmentation. Not all
patients have a positive family history and
onset in childhood; Behçet’s first patient,
our patient, a patient reported from our
clinic 3 decades ago [14] and many others
appear to be sporadic cases. Cases of both
DDD [15] and Galli-Galli disease [16] with
more extensive cutaneous involvement
have been described. Finally, not every patient with clinically unequivocal DDD has
keratin 5 mutations.
The next problem is the relationship
between reticulate pigmented anomalies
of DDD and other disorders [17]. To be
precise, reticulate pigmentation should
only be used to describe hyperpigmented
macules arranged in a net-like or lacy pattern; when hypopigmented lesions are also present, mottled pigmentation is the
correct term. In addition, in order to be
grouped with DDD, pigmented lesions
should show the histological pattern of
adenoid seborrheic keratosis. Two syndromes come into consideration here [18].
Online Mendelian Inheritance in Man includes Kitamura acropigmentation as a
synonym for DDD. However, there are few,
if any, genetic studies, and some published
cases do not show epidermal hyperplasia.
Haber syndrome is a very rare disorder in
which numerous small seborrheic keratoses are associated with rosacea-like dermatitis and multiple basal-cell carcino-
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Table 1. List of differential diagnoses
Disease

Inh.

Genetic defect

Clinical features

Histologic features

DDD

AD/
spor.

Keratin 5 (?14)

Reticulate hyperpigmented macules in
flexural areas; sometimes dark, plugged
follicles and perioral pitted scars

Tiny adenoid seborrheic keratoses with
increased amount of melanin but normal
numbers of melanocytes; plugged follicles and
pseudocysts

Galli-Galli

AD/
spor.

Keratin 5 (?14)

Same as DDD

Same as DDD but with suprabasal acantholysis

Kitamura

AD

? Keratin 5 or 14

Acral hyperpigmented macules; sometimes
atrophic lesions or punctate breaks in
dermatoglyphics

Increased amount of basal layer melanin; no
seborrheic-keratosis-like changes

Dohi

AD

DSRAD

Mottled hyper- and hypopigmentation of
distal and dorsal aspects of extremities

Increased amount of basal layer melanin; no
seborrheic-keratosis-like changes

Neurofibromatosis 1

AD

Neurofibromin

Axillary freckles; café-au-lait-colored
macules; cutaneous neurofibromas

Increased amount of melanin; perhaps giant
melanosomes; no increase in number of
melanocytes

Acanthosis nigricans

AD/
spor.

Sometimes FGFR3

Tiny pigmented papules in axillae, groin
and nape

Church spire papillomatosis with
hyperkeratosis, neither acanthosis nor increase
in amount of melanin

Confluent and reticulate
papillomatosis
(Gougerot-Carteaud)

Spor.

–

Hyperpigmented patches on trunk

Church spire papillomatosis with
hyperkeratosis; neither acanthosis nor increase
in amount of melanin; sometimes contains
Malassezia yeasts

Mucosal melanotic
macules

Spor.

–

Large, irregular, pigmented macules on oral
or genital mucosa

Transitional epithelium with increased
amount of basal layer pigmentation; no
increase in number of melanocytes

Lentiginosis profuse
perigenito-axillaris

Unk.

–

Hyperpigmented macules in axillae and
groin

Increased number of melanocytes and amount
of melanin in the basal layer; no seborrheickeratosis-like changes

Bannayan-RileyRuvalcaba syndrome

AD

PTEN

Speckled macules on the penis, along with
multiple hamartomas; part of spectrum of
Cowden syndrome

Increased number of melanocytes and amount
of melanin in the basal layer; no seborrheickeratosis-like changes

Inh. = Inheritance; AD = autosomal dominant; spor. = sporadic; unk. = unknown; DSRAD = RNA-specific adenosine deaminase gene; PTEN = phosphatase and tensin homolog; FGFR3 = fibroblast growth factor receptor 3.

mas. It is so uncommon that genetic studies have not been done.
The list of differential diagnostic considerations is also long, but can be divided
into several groups (table 1). If one starts
with hyperpigmented macules or papules
as the basic finding, then associated clinical findings and histopathology can rapidly help one sort out the possibilities
which include:
(1) Disorders with mottled hyperpigmentation. Two diseases frequently included in the differential diagnosis of
DDD are dyschromatosis symmetrica hereditaria (acropigmentation of Dohi) and
dyschromatosis universalis hereditaria.
Both have hyper- and hypopigmentated
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macules which, upon histologic analysis,
show increased basal layer melanin rather
than lacy epithelial strands. Most importantly, they present mutations in nonkeratin genes [19]. Other diseases, such as dyskeratosis congenita and Fanconi anemia,
are extremely unlikely to be present with
just flexural or genital involvement.
(2) Acanthosis nigricans. Both of the 2
earliest descriptions identified DDD as a
variant of acanthosis nigricans. Histologically, acanthosis nigricans is completely
different, with exophytic papillomatous
epidermal proliferations in church spire
patterns and no increase in pigment. Also
histologically, acanthosis nigricans is neither acanthotic nor pigmented. In addi-
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tion, many congenital forms of acanthosis
nigricans result from mutations in fibroblast growth factor receptor 3, while acquired forms are related to excessive stimulation of this and other receptors by insulin-like growth factor-1, fibroblast growth
factor- ␣ and other epidermal growth factors, medications or tumor-related factors
[15].
(3) Confluent and reticulate papillomatosis or Gougerot- Carteaud disease. This
disorder presents with scaly or velvety
brown macules, patches and plaques,
which can be reticulated and favor the
trunk, but may also involve the axillae and
neck, in which case they are easily confused with DDD. Histologically, the le-
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sions resemble acanthosis nigricans, with
a church spire pattern and no increase in
the amount of melanin [20].
(4) Lentiginosis syndromes. A lentigo is
defined as having an increase in the number of basal layer melanocytes, without
any nests, while a freckle or melanotic spot
has an increased amount of melanin alone.
Most of the lentiginosis syndromes feature
diffuse involvement, such as in LEOPARD
syndrome, Carney syndrome, Peutz-Jeghers syndrome and occasionally diffuse
lentiginosis without associated disorders.
Patients with phosphatase and tensin homolog disorders, especially BannayanRiley-Ruvalcaba syndrome and Cowden
syndrome, may have speckled macules on
their genitalia [21]. Another possibility is
lentiginosis profusa perigenito-axillaris, a
rare disorder that, to the best of our knowledge, has been reported only once by Korting [22]. An otherwise healthy young man
presented pigmented lesions in the axillae
and groin which, upon biopsy, showed an
increase in the number of basal melanocytes and amount of melanin.
(5) Mucosal melanotic macules. These
acquired lesions may be found on the lips,
oral mucosa or genitalia. They are usually
large irregular patches and do not appear
in a reticulate pattern, but early or subtle
lesions could be mistaken for DDD. Histo-

logically, they feature flat transitional epithelium with an increased amount of basal layer melanin. Laugier-Hunziker syndrome is an acquired disorder with labial
macules and longitudinal pigmented nail
streaks; rarely, the patients may also display flexural or genital macules [23].
(6) Neurofibromatosis. Axillary freckles (also called Crowe’s sign) is one of the
diagnostic criteria for neurofibromatosis
type 1 [24]. While neurofibromatosis is
rarely studied using skin biopsies, both café-au-lait-colored macules and smaller axillary freckles have an increased number of
melanocytes, sometimes with giant melanosomes. The term ‘freckle’ may be a misnomer, as one study indicated the lesions
were closer to lentigines with increased
numbers of melanocytes [25]. Whenever
discrete or reticulate pigmented macules
are indentified in a child, one must search
for other stigmata of neurofibromatosis.
(7) Other considerations. Sometimes, if
other features dominate, such as hyperkeratotic papules on the nape, other diagnoses
may be entertained. Some of the early descriptions, such as that by Dowling and
Freudenthal [3], also strongly considered
Darier disease. In the first description of
Galli-Galli disease, the title of the publication even included the possibility of a diagnosis of Darier disease and Grover dis-

ease [11]. Piñol Aguadé et al. [26] described
a patient in whom these dark, hyperkeratotic lesions and atrophic scars were most
prominent and proposed the name ‘enfermedad de los puntos pardos’ or ‘dark-dot
disease’. Histologically, when plugged follicles are associated with lacy epithelial
strands arising from the follicle wall instead of from the basal layer, one may diagnose a benign follicular tumor such as a
trichofolliculoma.
In conclusion, DDD and related disorders are, generally, clinically harmless, but
they have given us valuable new insights
into the function of the paired keratins 5
and 14, showing how these molecules are
involved, not only in cell adherence, but
also in the packaging and transfer of melanin. While mutations in keratin 5 and 14
were first identified in the various forms of
EBS, the presence of keratin 5 mutations in
EBS with mottled pigmentation provided
the first clue to identifying a function in
melanin transfer. Thus, this disorder represents almost a biological bridge between
more traditional forms of EBS and DDD
[27]. While the list of differential-diagnostic possibilities is long, careful clinicalpathologic correlation coupled, in some
instances, with genetic studies, usually
yields a precise diagnosis.
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