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PRACTICE POINTS

- Acquired perforating dermatosis (APD) presents as
pruritic crateriform papules and plaques with central
keratotic plugs.

- A medical history of diabetes mellitus and chronic kid-
ney disease predisposes patients to APD. This case
suggests that skin graft sites may be predisposed to
the development of APD.

Acquired perforating dermatosis (APD) is characterized by pru-
ritic craterlike lesions with a predilection for patientstaffected by
chronic kidney disease or diabetes mellitus (DM). We present a
case of a 57-year-old black woman admitted for chest pain and
dyspnea who was found to have 2 teardrop-shaped yellow-white-
chalky plaques consistent with APD that. developed at the site of
a preexisting split-thickness skin graft (STSG). We also review the
literature on APD.
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Case Report

A 57-year-old black woman with a history of dialysis-
dependent end-stage renal disease, diabetes mellitus
(DM), hypertension, diastolic congestive heart failure, and
chronic bronchitis was admitted to Howard University
Hospital (Washington, DC) for acute chest pain and short-
ness of breath. During her hospital stay the dermatology
team was consulted for evaluation of two 1.6-cm teardrop-
shaped, yellow-white-chalky plaques noted in the center
of an atrophic, hyperpigmented, shiny, contracted split-
thickness skin graft (STSG) on the right posterior forearm

(Figure 1). Twenty yeafs prior, the patient received STSGs
on the right and left forearm secondary to caustic burns.
Two months before ‘the current admission she noticed
2 adjacent teardrop-shaped white plaques within the
center of the STSG on the right forearm. At a 3-month
follow-up, she had developed more lesions within both
graft sites of the bilateral forearm. There was no notable
pruritus associated with the lesions.

A 4-mm punch biopsy showed an orthokeratotic plug
with basophilic inflammatory debris adjacent to acan-
thotic epidermis, necrotic basophilic debris at the superfi-
cial dermis with epidermal canals extending from the base
of the lesion superiorly, and transepidermal elimination
of elastic fibers (Figure 2A). A Verhoeff-van Gieson stain
revealed the necrotic basophilic debris located in the
superficial dermis admixed with a cluster of black wavy

FIGURE 1. Acquired perforating dermatosis of the right posterior fore-
arm at the site of a split-thickness skin graft showing discrete, well-
demarcated, teardrop-shaped, yellow-white-chalky plaques.
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elastic fibers establishing the identity of the perforating
substance (Figure 2B). Masson trichrome stain revealed
loss of collagen structure within the aggregate of elastic
fibers adjacent to the epidermis and no collagen within
epidermal canals (Figure 2C). These histopathologic
findings together with the clinical presentation were
consistent with a diagnosis of acquired perforating der-
matosis (APD).

Comment

Presentation—Acquired perforating dermatosis is a der-
matologic condition characterized by multiple pruritic,
dome-shaped papules and plaques with central keratotic
plugs giving a craterlike appearance."* A green-brown
or black crust with an erythematous border typically
surrounds the primary lesions.* Acquired perforating
dermatosis favors a distribution over the trunk, gluteal
region, and the extensor surfaces of the upper and lower
extremities. Palmoplantar, intertriginous, and mucous
membrane regions typically are spared." Occasionally,
APD may present as generalized nodules and papules.
Our case consisting of lesions that were localized to
STSGs on the forearms supports the typical distribution;
however, the presentation of APD occurring within a skin
graft is unique.

From an epidemiologic standpoint, APD is more likely
to affect men than women (1.5:1 ratio). Additionally,
APD’s affected age range is 29 to 96 years (mean,
56.8 years),” which is consistent with our patient’s age.
Acquired perforating dermatosis has no racial predi-
lection, though there is a predominance among black
patients with concomitant chronic renal failure, as seen
in our patient.?

Pathogenesis—The etiology of APD remains unknown.°
Some believe that the uremic or calciumydeposits on the
skin of patients with chronic kidney disease may trigger
chronic pruritus, leading to.epithelial hyperplasia and the
development of perforating lesions.'* A prominent theory
in the literature is that superficial trauma, such as scratch-
ing, induces necrosis of tissue, facilitating transepidermal
elimination of connective tissue components.” The Kébner
phenomenon, which can easily be induced by scratching
the skin, supports this idea.® Fujimoto et al’ suggested
that scratching exposes keratinocytes to advanced glyca-
tion end product-modified extracellular matrix proteins,
particularly types I and III collagen. This exposure leads
to the terminal differentiation of keratinocytes with the
advanced glycation end receptor (CD36) followed by the
upward movement of keratinocytes with glycated colla-
gen. Others postulate fibronectin, involved in epidermal
cell signaling, locomotion, and differentiation, is an anti-
genic trigger because patients with DM and uremia have
increased levels of fibronectin in the serum and at sites of
perforating skin lesions.*

Diseases Associated With APD—Acquired perforating
dermatosis is an umbrella term for perforating disease
found in adults. It is associated with systemic diseases,
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FIGURE 2. Histopathology of acquired perforating dermatosis at the
site of a split-thickness skin graft revealed a cuplike depression of

an orthokeratotic plug with basophilic inflammatory debris adjacent
to acanthotic epidermis, basophilic debris at the superficial dermis
with epidermal canals extending from the base of the epidermis, and
transepidermal elimination of elastic fibers (A)(H&E, original magnifica-
tion X4). Verhoeff-van Gieson stain demonstrated black wavy elastic
fibers in the superficial dermis at the base of the epidermis (B)(original
magnification xX40). Masson trichrome stain showed loss of collagen
structure within the aggregate of elastic fibers adjacent to the epider-
mis (C)(original magnification X20).
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such as DM and pruritus of renal failure.”! Our patient
had both dialysis-dependent end-stage renal disease
and DM. Acquired perforating dermatosis is observed in
45% to 11% of patients on hemodialysis'*"; how-
ever, APD may occur prior to or in the absence of
dialysis.> Other examples of systemic conditions associ-
ated with APD include obstructive uropathy, chronic
nephritis, anuria, and hypertensive nephrosclerosis.
Koebnerization also may trigger lesions to manifest in a
linear pattern after localized trauma to the skin.” Acquired
perforating dermatosis is associated with other types
of trauma, such as healing herpes zoster, or following
exposure to drugs, such as tumor necrosis factor o inhibi-
tors, bevacizumab, telaprevir, sorafenib, sirolimus, and
indinavir."*'® Rarely, there have been associations with a
history of insect bites, scabies, lymphoma, and hepatobili-
ary disease.'”

Histopathology—Acquired perforating dermatosis is
classified as a perforating disease, along with reactive
perforating collagenosis, elastosis perforans serpiginosa
(EPS), perforating folliculitis, and perforating calcific elas-
tosis. Perforating diseases are histologically character-
ized by the transepidermal penetration and elimination
of altered connective tissue and inflammatory cells.’
Each disease differs based on their clinical and histologi-
cal characteristics.

Histologic sections of APD show a plug of crusting
or hyperkeratosis with variable parakeratosis, acanthosis,
and occasional dyskeratotic keratinocytes. In the dermis,
aggregates of neutrophils, lymphocytes, macrophages, or
multinucleated giant cells may be found."” The histologic
findings vary depending on the stage of evolution of the
individual lesion. Early lesions show a“concave depres-
sion with acanthosis, vacuolation of basal keratinocytes,
and dermal inflammation.* Additionally, transepidermal
channels filled with keratinpyknotic nuclear debris,
inflammatory cells, elastingzor ‘collagen can be noted.?
Over time, the elastic fibers, as detected by the Verhoeff-
van Gieson stain, dissipate and the collagen acquires a
basophilic staining. Adjacent to the channels, the base-
ment membrane remains intact in early lesions but
later shows discontinuities and electron-dense fibrinlike
material.? Occasionally, amorphous degenerated material
within the perforations is the major histologic finding."
Usually, the material cannot be clearly identified as col-
lagen or elastin, but sometimes both are present.

In our case, we identified elastin as the perforating
substance, which is less common than collagen, the typi-
cal perforating substance in APD. Elastin has occasion-
ally been seen to serve as the only perforating substance
from APD lesions among patients. Abe et al'® reported
that the biopsy of a Japanese patient with keratotic fol-
licular papules and serpiginous-arranged papules dem-
onstrated elimination of atypical elastin fibers from the
transepidermal channels. This patient was diagnosed
with APD as well as EPS and perforating folliculitis
based on the clinical presentation.'® Kim et al studied
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30 Korean patients with APD. One had serpiginous
hyperkeratotic plaques along the upper extremity and
trunk that revealed transepidermal channels contain-
ing coarse elastic fibers and basophilic debris; however,
due to the serpiginous morphology of lesions, both
Abe et al'® and Kim et al*” favored a diagnosis of acquired
EPS. Saray et al® conducted a retrospective study of
22 Turkish patients with APD; 1 patient had a painful
hyperkeratotic papule on the auricle that on histopathol-
ogy showed degenerated elastin perforating through the
keratotic plug, features similar to our case.

Differential Diagnosis—The differential diagnoses
include perforating diseases'*'? as well as other disorders
that exhibit the Kébner phenomenon, such as psoriasis,
lichen planus, and verruca vulgaris.?** Also, it is not
uncommon for patients with APD to have coexisting fol-
liculitis or prurigo nodularis.®

Treatment—Management is focused on treating the
symptoms. For pruritus, sedating antihistamines and
other antipruritic agents are efficacious.” Topical, intra-
lesional, or systemic corticosteroids and topical retinoids
have shown variable resolution in APD lesions.* Some
case reports describe topical menthol, salicylic acid, sulfur,
benzoyl.peroxide, systemic antibiotics (eg, clindamycin,
doxycycline), and allopurinol for elevated uric acid lev-
els as effective treatment methods. Narrowband UVB
phototherapy is beneficial for APD and renal disease.?*
Renal transplantation has been curative for some patients
with APD.” Given that our patient’s lesions were asymp-
tomatic, no treatment was offered at the time.

Conclusion

Our patient presented with APD localized exclusively to
the site of a skin graft, and histologic examination identi-
fied elastin as the primary perforating substance. A medi-
cal history of DM and chronic kidney disease predisposes
patients to APD. This case suggests that skin graft sites
may be predisposed to the development of APD.
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