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ABSTRACT

AKE and cutis laxa type ARCL1A are both disorders of elastic fibers characterized histologically by elastin degeneration and/or
fragmentation. However, the pathogenesis is thought to be distinct. AKE is an autosomal dominant disorder with an unknown

gene mutation. On the other hand, cutis laxa type ARCL1A represents a fibulin five gene mutation. Herein, we present a lady

with AKE, and the family history revealed a son with genetically confirmed cutis laxa type ARCL1A. This report might give

insight towards the possibility of fibulin gene alterations in the pathogenesis of AKE.

1 | Introduction

Acrokeratoelastoidosis (AKE) is a rare variant of palmoplantar
keratoderma, initially characterized by Brazilian dermatologist
Oswaldo Costa in 1953 [1]. Clinically, AKE presents as round
to oval warty papules, ranging from yellowish to skin-colored,
predominantly located on the lateral aspects of the hands and
feet. The onset of AKE is typically observed before the second
or third decade of life, with a chronic progression [2]. Both spo-
radic and familial occurrences have been documented, with the
latter primarily exhibiting an autosomal dominant inheritance
pattern. Notably, a potential genetic linkage with chromosome
two has been proposed [3]. The pathogenesis and etiological fac-
tors contributing to AKE remain largely unidentified [1, 4, 5].

Herein, we provide a comprehensive and updated literature re-
view of AKE from the first reported case in 1953.

AKE's clinical presentation is characterized by progressively pro-
nounced papules, which are histopathologically distinguished by
elastorrhexis. This unique feature is critical for differentiating
AKE from other dermatological conditions with similar clinical
manifestations. While primarily affecting the skin, there is evi-
dence suggesting the potential for broader elastic tissue involve-
ment [3-5]. Given the rarity of AKE, there is a significant gap in
the understanding of its pathogenesis and the identification of con-
tributing genetic or environmental factors. The documentation of
familial cases highlights the necessity for genetic studies to eluci-
date the mechanisms of inheritance and pathophysiology.

Abbreviations: AKE, acrokeratoelastoidosis; DCPH, degeneres collagenous plaques of the hands; FAH, Focal acral hyperkeratosis; KEM, keratosis elastosis marginalis.
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2 | Case History/Examination

A 32-year-old Saudi female presented to our dermatology clinic
at King Abdul-Aziz University Hospital with asymptomatic skin
lesions on the borders of her feet. The patient first noticed the le-
sions eight years ago, and they have not progressed since. There
is no family history of similar skin lesions, but one of her four
sons has a genetically confirmed elastic fiber disorder known
as cutis laxa syndrome type ARCL1A, and two other sons have
eczema. The patient is otherwise healthy with no history of ex-
posure to potential precipitating factors.

Upon examination, there were multiple, slightly raised, skin-
colored to yellowish-brown keratotic papules. These were sym-
metrically distributed along the medial side of the feet at the
junction between the plantar and dorsal surfaces and under the

lateral malleolus. A single papule was present in the middle of
the right Achilles tendon area. The lesions were more palpable
than visible. The nails were not involved, and an examination of
the hands revealed no similar skin lesions (shown in Figure 1).

3 | Methods

Differential diagnoses include the other type of marginal pop-
ular keratoderma (focal Acral hyperkeratosis), degenerative
collagenous plaques of the hands, punctuate palmoplantar ker-
atoderma Types 2 and 3, akrokeratosis verruciformis flat wart,
and stucco keratosis. Histopathological examination demon-
strated marked hyperkeratosis in the epidermis (Figure 2A).
Elastin staining showed fragmentation and loss of elastic fibers
in the dermis, a condition known as “elastorrhexis” (Figure 2B).

FIGURE1 | (A) Acrokeratoelastoidosis. Multiple, slightly raised, skin-colored to yellowish-brown keratotic papules, distributed symmetrically
along the medial side of the feet at the junction between the plantar and the dorsal surface. (B) Acrokeratoelastoidosis. Multiple keratotic papules
distributed symmetrically along the medial side of the feet at the junction between the plantar and the dorsal surface.

FIGURE 2 | Depicts histopathology of Acrokeratoelastoidosis. (A) The histological section demonstrates an epidermis with marked hyperkerato-

sis. (B) With Elastin stain, the dermis shows fragmentation and loss of elastic fibers (Elastorrhexis).
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The patient was then reassured about his condition. A literature
review was made and is displayed in Table 1.

4 | Discussion

Acrokeratoelastoidosis (AKE) is a rare type of marginal papular
acrokeratoderma, belonging to a broader group of skin disor-
ders characterized by abnormal palmar and plantar thickening,
known as palmoplantar keratoderma (PPK) [6, 7]. The patho-
genesis and etiological factors of AKE remain unknown; how-
ever, some reported cases have been associated with conditions
such as palmoplantar hyperhidrosis [1, 4, 5].

AKE was initially believed to have a predilection for Arabs and
Black Africans, but recent findings indicate that AKE can af-
fect individuals of all ages, genders, and races [8, 9]. Although
both genders can be affected, most reported cases involve fe-
males. Both sporadic and familial forms of AKE have been doc-
umented, with the sporadic form being more common. Familial
cases typically exhibit an autosomal dominant inheritance pat-
tern with a proposed linkage to chromosome two, suggesting a
potential genodermatosis [3]. The disorder can manifest imme-
diately after birth or be acquired later, usually before the age of
30 [2, 4, 10]. While the lesions are generally asymptomatic, they
can occasionally be associated with itching [11, 12].

AKE presents as firm, skin-colored to slightly yellowish or
whitish keratotic papules, sometimes with central umbilica-
tion. These papules, measuring around 2-4mm, may coalesce
to form larger plaques symmetrically distributed on both hands
and feet. The lesions usually follow a linear configuration or
form clusters along the thenar and hypothenar margins, inter-
phalangeal areas, and along the line separating the dorsal and
plantar surfaces. Extension to the wrist, anterior surface of the
leg, knee, Achilles tendon area, and the palmar or dorsal sur-
faces of the feet and hands can occur. Interestingly, AKE can
affect only the hands or only the feet, as seen in our case [13-15].
A unilateral form has also been described in three cases [4, 16].

The disorder can remain stable, as in our patient, or more com-
monly, progress with age or during pregnancy [2, 4, 8, 17-19].
Risk factors may include family history and hyperhidrosis
[1, 4, 5]. Despite extensive research, no specific etiology has been
identified, and the pathophysiological process remains largely
unknown. It has been suggested that the visible keratotic pap-
ules of AKE may result from an exaggerated production of filag-
grin, which accumulates as a dense band over the granular layer
before being incorporated into the protein matrix of mature epi-
dermal keratin [3, 20].

Histologically, AKE most commonly features hyperkeratosis,
acanthosis, and epidermal hypertrophy on light microscopy.
Other reported features include hypergranulosis, epidermal
invagination, and orthohyperkeratosis. Verhoeff's Van Gieson
or Elastin stain reveals a reduction in the number of elastic
fibers, along with fragmentation (elastorrhexis) in the reticu-
lar dermis. These elastic fibers may be thinned, thickened, or
tortuous, with varying degrees of involvement among affected
individuals, even within the same family [16, 21]. Electron
microscopy studies have confirmed the abnormality of elastic

fibers and the presence of abnormally dense granules in or near
the plasma membrane of fibroblasts. This observation has led to
the assumption that the pathological process of AKE involves an
abnormality of elastic tissue secretion or excretion, and elastor-
rhexis rather than elastoidosis [22].

Although AKE appears to be localized, elastorrhexis or elastic
tissue changes have been observed not only in affected lesional
skin at the palmoplantar margins but also in clinically normal
skin [23]. This suggests that AKE is a generalized elastic tis-
sue disorder, manifesting locally at the palmoplantar margins
for unknown reasons. Associations with elastic tissue disor-
ders such as scleroderma have been described in the literature
[24, 25]. Other associated disorders include aquagenic palmo-
plantar keratoderma and acquired immunodeficiency from im-
munosuppressive vedolizumab [5, 26, 27].

The differential diagnosis of AKE includes verruca plana, pal-
mar xanthoma, colloid milia, acrokeratosis verruciformis of
Hopf, and other marginal papular acrokeratodermas such as
focal acral hyperkeratosis (FAH), degenerative collagenous
plaques of the hands (DCPH), keratosis elastosis marginalis
(KEM), digital papular calcinosis, mosaic acral keratosis, and
hereditary papulotranslucent acrokeratoderma (Table 2).

Various treatment options for AKE have been attempted, in-
cluding systemic and topical medications, cryosurgery, and
laser therapy. Some treatments have shown improvement with
no recurrence after 6 months of follow-up, such as erbium laser,
and after lyear of follow-up with 10% salicylic acid applied
twice daily for 2month [14, 29-28]. Other treatments, including
topical corticosteroids, topical calcipotriol for 6 months, topical
tretinoin twice daily for 1year, and cryotherapy, have failed to
show improvement [4, 13, 12, 33, 16, 35-39, 34]. Partial response
has been observed with 2 months of topical tretinoin application
[40]. Patients should be informed about the possibility of treat-
ment failure and the limited clinical improvement with most
treatment options [41]. In summary, AKE is an asymptomatic
disorder with no serious consequences, and treatment is usually
unnecessary unless the patient has cosmetic concerns.

Finally, we propose a hypothesis that Acrokeratoelastoidosis
(AKE) may be linked to other systemic diseases characterized
by elastic tissue defects, as evidenced by previously published
cases and supported by our current case involving a family his-
tory of cutis laxa. Cutis laxa, known for its systemic involvement
due to defects in elastic fibers, often affects multiple organs and
suggests a broader underlying elastic tissue pathology. The pres-
ence of AKE in a patient with a family background of cutis laxa
raises the possibility of a genetic or pathophysiological connec-
tion between these two conditions. This observation, coupled
with reports of AKE coexisting with systemic sclerosis, suggests
that AKE might not be limited to a localized skin disorder but
could be part of a spectrum of systemic elastic tissue diseases.
This hypothesis necessitates further investigation into the ge-
netic and molecular mechanisms underlying AKE and its links
to other conditions with similar elastic tissue defects.

The strength of our report lies in the rarity of AKE and the po-
tential link between AKE and other systemic diseases with elas-
tic tissue defects. AKE is a rare dermatological condition, with
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Comparison of Acrokeratoelastoidosis (AKE) differential diagnoses.

TABLE 2

Risk factor

Clinical features Histologically

Onset

Disorder

Family History (AD)

Keratotic papules and plaques Epidermal and dermal changes.

Childhood to young adulthood

Acrokeratoelastoidosis (AKE)

Hallmark is elastorrhexis

at palmoplantar margins

Family History (AD)

Clinically identical to AKE Epidermis: Focal hyperkeratosis
and acanthosis similar to AKE.

Similar to AKE

Focal Acral Hyperkeratosis (FAH)

Dermis: no reticular dermal

changes or elastorrhexis

Marked degeneration of both Old Caucasians with history

Advanced actinic damage of
exposed skin, Location at radial
margin of index finger, first web

space, and ulnar margin of thumb

Middle age and older (40s-60s)

Degenerative Collagenous Plaques
of the Hands (DCPH) / Keratosis

Elastosis Marginalis (KEM)

of chronic sun exposure

collagen and elastin fibers

and manual work

AD/ATP2A2 gene

Hyperkeratosis, acanthosis,
papillomatosis and a thickened

Keratotic papules at dorsum of
the hands and feet, knees, elbows

Birth or early childhood,
occasionally adulthood

Acrokeratosis Verruciformis of

Hopf

granular layer. Elevations of

and forearms. Palmoplantar
punctuation and nail dystrophy.

the epidermis ‘church spires’

fewer than 60 cases documented in the literature, highlighting
the importance of each new report in contributing to our un-
derstanding of this disorder. Our case is particularly significant
because it introduces the unique context of a family history of
cutis laxa, another rare disorder characterized by systemic in-
volvement of elastic tissues. This connection suggests a possible
shared genetic or pathophysiological basis between AKE and
systemic diseases like systemic sclerosis. By highlighting this
potential link, our report opens new avenues for research into
the broader implications of AKE, suggesting it could be part of
a spectrum of disorders with systemic elastic tissue involvement
rather than merely a localized skin condition.
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