Am J Clin Dermatol 2007; 8 (1): 1-11
REVIEW ARTICLE 1175-0561/07/0001-0001/$44.95/0

© 2007 Adis Data Information BV. All rights reserved.

Acquired Palmoplantar Keratoderma

Shaily Patel,! Matthew Zirwas®> and Joseph C. English III!

1 Department of Dermatology, University of Pittsburgh, Pittsburgh, Pennsylvania, USA
2 Division of Dermatology, Ohio State University, Columbus, Ohio, USA

Contents
Y 11 £ 1
1. Keratoderma ClIMOCTEICUM . . oo 2
2. Chemically Associated Palmoplantar Keratoderma (PPK) . . ..ot 3
3. MaINUITTION ANA PPK oo 4
4, Drug-Related PPK . o 5
5. Systemic Disease-Related PPK . . ... 6
6. PPK ANA MAlIGNGNCY oo e 6
7. PPKDUE TO DEIMOTOSES . .ottt e e e 7
8. PPK Caused by INfeCHioUs AQENtS . . ..ot 8
Q. 1dIOPAThIiC ACQUIrEd PPK . o o 8
1O, CONCIUSION 1ttt e 9
Abstract Palmoplantar keratodermas (PPKs) are a diverse entity of disorders that are characterized by abnormal

thickening of the skin on the palms and soles. Traditionally they have been classified as either hereditary or
acquired and are distinguished from each other on the basis of mode of inheritance, presence of transgrediens
(defined as contiguous extension of hyperkeratosis beyond the palmar and/or plantar skin), co-morbidities with
other symptoms, and extent of epidermal involvement, namely diffuse, focal, and punctate. As the terms
hyperkeratosis and keratoderma have been used interchangeably throughout the literature, we define acquired
keratoderma as a non-hereditary, non-frictional hyperkeratosis of the palms and/or soles that involves >50% of
the surface of involved acral areas and that may or may not be associated with clinical and histologic
inflammation.

Given the numerous possible underlying causes for acquired PPKs, evaluation of patients presenting with
acquired PPK can be a perplexing task. To facilitate such evaluations, this review categorizes the acquired PPKs
as: keratoderma climactericum, drug related, malnutrition associated, chemically induced, systemic disease
related, malignancy associated, dermatoses related, infectious, and idiopathic. In order to avoid the possibility of
overlooking an underlying etiology and to eliminate excessive testing, we present an algorithm for assessing
patients presenting with acquired PPK. The first step should include a comprehensive history and a physical
examination, including a complete skin examination. If findings are consistent with a hereditary keratoderma,
then a genetics consultation should be considered. Any findings suggestive of underlying conditions should be
aggressively evaluated and treated. If no pertinent findings are identified after a history and a physical
examination, laboratory and radiology studies should be undertaken in a systematic, logical fashion.

In terms of treatment, the most successful results occur when the underlying etiology is diagnosed and treated.
If no such etiology is evident, then conservative treatment options include topical keratolytics (urea, salicylic
acid, lactic acid), repeated physical debridement, topical retinoids, topical psoralen plus UVA, and topical
corticosteroids. Etretinate and acitretin have also shown some success as alternative treatments in recalcitrant
cases.




Palmoplantar keratodermas (PPKs) refer to a thickening of the
skin of the palms and soles caused by excessive keratin.!'! They are
a heterogeneous group of disorders that are classically grouped as
either hereditary or acquired.>*! In addition, PPKSs are classified in
terms of epidermal involvement: diffuse, focal, and punctate.”®
The primary distinguishing factors that stratify hereditary and
acquired groups of PPKs are age of onset, positive family history,
and associated features. Hereditary PPKs tend to occur earlier, can
be traced in family pedigrees, and may be associated with well
described syndromes. Conversely, acquired PPKs occur later in
life, without a positive family history, and tend to be attributable to
an underlying etiology.l'"*! The hereditary PPKs have been re-
viewed extensively in the literature and in 1996 Stevens et al.l”!
proposed a classification scheme for these disorders. More recent-
ly, in 2005, Itin and Fistrol™ classified the hereditary PPKs
according to inheritance pattern and molecular basis. Unlike the
hereditary PPKs, the acquired forms are less well characterized
and described.['*1 As such, there have been no previous compre-
hensive reviews of acquired PPKs.

Acquired PPKs have varying epidermal involvement patterns:
diffuse, focal, and punctate. Diffuse PPK refers to uniform in-
volvement of the palmoplantar surface, including the centripalmar
skin and the instep. Focal PPK describes localized areas of hyper-
keratosis, mainly over pressure points that may be oval (nummu-
lar) or linear (striate). Punctate PPK (papular or disseminated)
consists of multiple scattered, discrete round lesions of tiny kera-
totic papules on the palms and soles not bearing a consistent
relationship to pressure points.34

Histologically, hyperkeratosis refers to an increased thickness
of the stratum corneum, and this is one of the cardinal histopatho-
logic features of acquired keratodermas.’! In general, acquired
keratodermas are histologically nonspecific, with marked hyper-
keratosis of the stratum corneum being the most reliable feature,
along with variable presence of the following features: epidermal
acanthosis, parakeratosis, hyperplasia of the stratum spinosum and
granular layer, and perivascular infiltrate of chronic inflammatory
cells.[7-12]

Throughout the literature, the terms hyperkeratosis and
palmoplantar hyperkeratosis have been used synonymously with
keratoderma.l'"1971 Ag already noted, hyperkeratosis is a histologic
feature of keratoderma, and it is also a clinical feature of ker-
atodermas. The variable uses of the term hyperkeratosis through-
out the literature on keratodermas makes it difficult to precisely
distinguish true keratodermas from simple hyperkeratosis. For the
purposes of clarity, in this review we define acquired keratoderma
as a non-hereditary, non-frictional hyperkeratosis of the palms
and/or soles that involves 250% of the surface of involved acral
areas and that may or may not be associated with clinical and
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histologic inflammation. Hyperkeratosis is used as a descriptive
clinical and pathologic term, but not as a diagnosis, in this review.

In this article we review the literature, provide a systematic
discussion on acquired PPKs, and present an algorithm for the
evaluation of such patients. We searched the databases of
PubMed, Scopus, Ovid, and Cochrane over the time period 1931
to 2006. Keywords included ‘keratoderma,” ‘hyperkeratosis,’
‘palmoplantar keratoderma,” ‘palmoplantar hyperkeratosis,” ‘ker-
atosis,” ‘acrokeratosis,” ‘acral keratoderma,” and ‘keratoderma
palmaris et plantaris.’

In the approach to the patient who presents with PPK, the first
task is to ensure the condition is not secondary to a heritable cause.
Once that has been determined, it then becomes necessary to
explore the acquired causes that have been described to result in
PPK. In order to facilitate this process, the following categories of
PPK can be considered by the clinician: idiopathic, keratoderma
climactericum, drug-related, malnutrition-associated, chemically
induced, systemic disease-related, malignancy-associated, der-
matoses-related, and infectious PPK (table I).['3-1971 The remainder
of this article discusses these categories and describes their various
associated etiologies in depth. In addition, we present an algorithm
(figure 1) to aid in recognition of the underlying etiology, thus
ensuring appropriate management and treatment of the patient
with PPK.

1. Keratoderma Climactericum

First described by Haxthausen'¥! in 1934, keratoderma
climactericum is sometimes referred to as Haxthausen disease.
This entity appears in women of menopausal age with no personal
or family history of skin diseases. A strong association with
obesity and hypertension has been noted. Lesions are initially
round or oval in shape and of varying size.!'3! The keratotic lesions
classically develop first on the plantar pressure points, with subse-
quent development of erythema, hyperkeratosis, and fissuring,
making walking painful (figure 2).5! The condition slowly extends
and becomes confluent, but is rarely associated with pruri-
tus.[313141 Later in the course of the disease, hyperkeratosis can be
seen starting in the central palmar region between the thenar and
hypothenar eminences, and in some cases can become confluent
on the palms as well.314

Microscopically, the lesions of keratoderma climactericum
have been described as compact orthokeratotic hyperkeratosis of
the epidermis together with hypergranulosis.3'*1 Although the
exact mechanism of how this change occurs has not been well
described, it has been proposed to be due to hormonal dysregula-
tion.[') Interestingly, Wathcel'! reported palmar and plantar hy-
perkeratosis together with symptoms associated with menopause
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Table I. Acquired causes of palmoplantar keratoderma

Category Cause

Keratoderma climactericum

Chemicals Arsenic
Chloracnegens

Malnutrition

Drug related Glucan
Tegafur/fluorouracil
Bleomycin
Hydroxyurea (hydroxycarbamide)
Lithium
Verapamil
Venlafaxine

Quinacrine (mepacrine)

Systemic diseases Hypothyroidism
Myxedema
Chronic lymphedema

Circulatory disorders

Malignancy Acrokeratosis paraneoplastica
Tripe palms
Esophageal cancer
Lung cancer
Breast cancer
Bladder cancer
Stomach cancer
Colon cancer

Skin cancer
Myeloma

Mycosis fungoides
Sézary syndrome

Psoriasis

Keratoderma blennorrhagica
Pityriasis rubra pilaris
Atopic dermatitis

Chronic hand dermatitis
Lichen planus

Lichen nitidus

Lupus erythematosus
Aquagenic

Dermatoses

Infectious causes Human papilloma virus
Syphilis

Encrusted scabies
Trichophytosis
Leprosy

Tuberculosis

Idiopathic

such as hot flushes, genital atrophy, osteoporosis, and loss of
libido in three young women following bilateral oopherectomy.
This author described complete resolution of hyperkeratosis with
the administration of conjugated estrogens. In this study, the
women were young and did not undergo natural menopause, as did
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the women in subsequent studies. Deschamps et al.['*! reported ten
cases of keratoderma climactericum and did not find an associa-
tion with sex hormones, in particular estradiol, estrone, follicle-
stimulating hormone, or luteinizing hormone. Other etiologies,
including contact dermatitis, fungal infections, and altered vitamin
A serum levels, were ruled out. Brincat et al.l'”! and Shuster et
al.l'8 suggested that decreased collagen content in the skin, which
has been shown to be influenced by sex hormones, may contribute
to keratoderma climactericum. Successful treatment was observed
with etretinate, which was associated with partial or total remis-
sion of keratoderma climactericum in all ten patients.!'*! Finally, a
later study described successful use of topical estrogen, devoid of
systemic effects, in the treatment of keratoderma climacter-
icum.""”! However, to date, a definitive pathogenic role for estro-
gens in keratoderma climactericum has not been established.

In summary, keratoderma climactericum is generally a clinical
diagnosis, based on the age and sex of the patient and on typical
clinical findings, including initial involvement of the feet, the
presence of erythema and fissuring, and lack of transgrediens
(defined as contiguous extension of hyperkeratosis beyond the
palmar and/or plantar skin). Other diagnoses such as contact
dermatitis and tinea must be ruled out. Histopathology is not
specific, but a biopsy may be helpful in ruling out psoriasis. Given
the success of etretinate, acitretin is the treatment of choice.

2. Chemically Associated Palmoplantar
Keratoderma (PPK)

Exposure to certain chemicals, namely arsenic and chloracne-
gens, has been reported to present as PPK.?02!l Sass et al.l?)
described two cases of arsenic-induced PPK, one in a woman who
presented with punctate PPK in whom histologic examination
showed acanthosis of the epidermis with hyperkeratosis. A labora-
tory examination revealed a moderate anemia and leukopenia,
along with high concentrations of arsenic in hair and nail samples,
thus confirming the diagnosis. Another case was described in a 42-
year-old man with punctate PPK that had appeared a few months
prior to presentation; the patient was using Fowler’s solution,
which contains arsenic.!?*??! Acitretin used in conjunction with
keratolytics stabilized the condition. In addition to keratoderma,
major dermatologic signs of chronic arsenic toxicity include dif-
fuse or spotted hypo- and/or hyperpigmentation, particularly of the
abdomen.?’! Thus, in a patient who presents with PPK, a careful
history should be obtained and arsenic-induced keratoderma
should be considered in the differential diagnosis.

Poskitt et al.[>!! described a man who presented with chloracne,
thickening of his palms and soles, and sclerodactyly for approxi-
mately 1 year. The patient had been exposed to chloracnegens,
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Fig. 1. Algorithm for the approach to a patient presenting with palmoplantar keratoderma (PPK). ANA = antinuclear antibody; CBC = complete blood count;
CXR = chest x-ray; PPD = purified protein derivative; ROS = review of systems; RPR = rapid plasma reagin; TSH = thyroid-stimulating hormone.

which are halogenated aromatic compounds found in polyha-
logenated naphthalenes, polyhalogenated bisphenyls, and con-
taminants of polychlorophenol compounds, especially herbicides
and herbicide intermediates, in his home workshop.?* Hyperkera-
tosis has been described following chloracnegen exposure; howev-
er, the above case report represents the first description of PPK
associated with exposure to choracnegens. Resolution of symp-
toms typically occurs 4—-6 months after the last known exposure to
the offending chemical, but cases have been reported in which
symptoms persisted for 15-30 years.?! In addition, dioxin, which
is one of the most potent chloracnegens, has also been linked to

chloracne with an acquired punctate PPK.[>
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3. Malnutrition and PPK

In a paper by Lee et al.,'?! skin damage secondary to malnutri-
tion was described by a physician inmate of a concentration camp
in northeast China. Most inmates were 18- to 70-year-old Chinese
men whose diets consisted of corn and green vegetables with
minimal animal protein. All 5000 inmates with protein energy
malnutrition and vitamin deficiency developed dry, calloused
palms and soles. Thin, pyramidal pieces of epidermis peeled up,
but did not detach, contributing to the pain and roughness. The
palmar lesions were more severe on the fingertips, hypothenar,
and thenar eminences, while the plantar lesions had fissuring and
thickening primarily in weight-bearing areas, especially over the
heel and the distal end of the first metatarsal bone. Injections of
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thiamine 50mg would initiate healing; however, multiple nutri-
ents, such as nutritional support and multivitamins, were more
effective for the palms and soles. The authors concluded that
chronic mechanical injury combined with malnutrition was the
primary cause of PPK with associated fissures in these patients.

4. Drug-Related PPK

Numerous drugs have been reported to cause PPK, including
glucan, tegafur, lithium, venlafaxine, and quinacrine (mepacrine).
Chemotherapeutic agents, namely bleomycin and hydroxyurea
(hydroxycarbamide), together with quinacrine have been reported
to result in a hyperkeratosis and possible keratoderma. However, it
is unclear if the hyperkeratosis described can be considered an
acquired PPK as the involved area may vary in patients.?7-4!]

Glucan-induced keratoderma of the palms and soles was de-
scribed in 6 of 20 patients with AIDS who were receiving infu-
sions of soluble glucan.”! Glucan is a B-1,3 polyglucose oligosac-
charide derived from the inner cell walls of yeast that was used as
an immunostimulant for patients with AIDS. Clinically, patients
developed symptoms such as pruritus, erythema, pain, and dis-
comfort. However, all patients also eventually developed diffuse
hyperkeratosis of the palms and/or soles weeks to months after
initiation of glucan infusions. Improvement in the condition was
noted as early as 2 weeks after discontinuation of glucan therapy
and the PPK eventually resolved in all patients. Although the
pathogenesis of glucan-induced keratoderma is unknown, it is
believed that glucan may regulate epidermal differentiation, there-
by promoting epidermal hyperkeratosis.?®]

Tegafur is a fluoropyrimidine analog of fluorouracil used in the
treatment of gastrointestinal neoplasms. Tegafur was reported to
be the cause of PPK secondary to chronic acral erythema with
subsequent resolution upon discontinuation of therapy.”?! In addi-
tion, PPK has been described in patients with acral erythema after
repeated courses of continuous infusions of fluorouracil. The
author concluded that in cases of acral erythema, if the causative
agent is not discontinued, the cutaneous reaction may progress to
keratoderma.?”’

Lithium has been reported to cause numerous cutaneous ad-
verse effects, including acneiform eruptions, pruritus, macu-
lopapular eruptions, folliculitis, pretibial ulcerations, alopecia,
exacerbation of psoriasis, and keratoderma.?3% One case of PPK,
ichthyosis, and euthyroid goiter has also been described.?!!

The most common mucocutaneous adverse effect of venlafax-
ine, a commonly prescribed antidepressant of the serotonin-
noradrenaline reuptake inhibitor class, is xerostomia. Dalle et
al.¥? reported the case of a man presenting with 6 months of PPK
who had started taking venlafaxine 10 months prior to presenta-
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tion. No other exposures were noted and biopsies revealed hyper-
keratosis and parakeratosis. Upon withdrawal of venlafaxine, the
palm and sole hyperkeratoses resolved over 4-5 weeks without
any other therapy.

Bleomycin and hydroxyurea are chemotherapeutic agents that
have been associated with a number of adverse effects. Bleomycin
has been reported to cause hyperkeratosis of the hands and nails,
together with erythema, edema, and hyperpigmentation.3334 In
adults receiving prolonged hydroxyurea therapy, adverse effects
involving the skin and nails have been reported to occur.*! Skin
changes included palmar and plantar hyperkeratosis, leg ulcers,
dermatomyositis-like changes, atrophy, lichen planus, and local-
ized or generalized hyperpigmentation.*®371 It has been proposed
that regenerative repair may be abnormal in some individuals,
resulting in patchy hyperkeratosis and hyperpigmentation follow-
ing treatment with hydroxyurea.’8!

Use of other medications such as verapamil, a calcium channel
antagonist, and quinacrine, an antimalarial, has been reported to
result in hyperkeratosis. However, determination that use of these
drugs is causing PPK should depend upon consideration of the
involved surface area of the palmar and/or plantar surfaces in the
affected patient. Verapamil has been implicated in the etiology of
palmoplantar hyperkeratosis together with other cutaneous ad-
verse reactions including pruritus and rash."**! Quinacrine has also
been reported to result in inflammatory skin reactions, including

Fig. 2. Keratoderma climactericum.
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eczematous eruptions and lichenoid exfoliative reactions, which
subsequently have caused keratoderma together with cutaneous
atrophy and pigmentary changes. 10411

Thus, drug-induced PPK should be considered and patients
should be questioned about any new medications and the time
frame during which symptoms appeared; this will enable the
clinician to determine the likelihood that drugs may have induced
PPK. However, the diagnosis can be clinched only when the
findings resolve following discontinuation of the suspected medi-
cation.

5. Systemic Disease-Related PPK

A number of systemic disorders, including hypothyroidism,
myxedema, chronic lymphedema, and other circulatory disorders,
have been noted to be associated with PPK.[3:4247]

Hypothyroidism is a rare cause of acquired PPK that is revers-
ible with thyroid hormone replacement.*>*! Myxedema has also
been associated with PPK, as first reported by Shaw et al.[*]
Distinctive features of the keratoderma in these cases included
marked severity, sometimes verrucous in nature, with diffuse
plantar involvement and more limited involvement of the palms.
However, there was a striking lack of response to topical cortico-
steroids and keratolytics, together with a rapid response to thyroid
hormone replacement. 342461

Chronic lymphedema and other circulatory disorders have been
reported in association with acquired PPKs. In chronic
lymphedema, the skin becomes diffusely thickened and develops a
velvety papillomatous surface. This classically occurs in filariasis,
but may develop from lymphedema of any etiology.®! Hyperkera-
tosis in association with lymphedema has been reported to im-
prove after treatment with etretinate.*”! Other circulatory disor-
ders, including acrocyanosis and livedo reticularis, have been
reported in association with keratoderma.’

6. PPK and Malignancy

Isolated nonspecific keratoderma has been reported as a
paraneoplastic marker for internal malignancy, has been described
as a component of Bazex syndrome, and can also present as a
clinically unique paraneoplastic type of keratoderma called tripe
palms.[348761 Acquired PPK has been noted to be associated with
esophageal, lung, bronchial, breast, urinary bladder, gastric, colon,
and skin cancer.3-% In addition, there has been of a report of a
patient with diffuse planar xanthomatosis, myeloma, and acquired
PPK, which indicates a possible relationship between parapro-
teinemia and keratoderma.’”! Sézary syndrome (figure 3) is com-
monly associated with palmoplantar hyperkeratosis, although non-
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Fig. 3. Sézary syndrome.

Sézary mycosis fungoides has also been associated with, and can
even present as, PPK.[38-60]

In most paraneoplastic cases, the hyperkeratosis shows a cob-
blestone pattern with disruption of the dermatoglyphic palmar skin
markings.*” This is in contrast to hereditary diffuse hyperkerato-
sis, described as tylosis by Howel Evans et al.,[!! which is associ-
ated with esophageal cancer. Improvement in keratoderma follow-
ing radiation therapy or surgical resection has confirmed the
paraneoplastic nature of some cases of keratoderma.>* Thus,
development of acquired keratoderma should prompt considera-
tion of a malignancy evaluation if no alternative etiology is identi-
fied.[50-53

Acrokeratosis paraneoplastica, also known as Bazex syndrome,
is associated with acquired PPK in the context of internal malig-
nancy.%>671 Bazex and Griffiths®? first described the syndrome,
which primarily affects men aged >40 years and is mainly associ-
ated with neoplasia of the upper aerodigestive tract. There have
also been reports in the European literature of acrokeratosis
paraneoplastica in patients with prostate carcinoma, primary squa-
mous cell carcinoma of the leg, adenocarcinoma of the stomach,
and squamous cell carcinoma of the vulvar region.[%>%! Three
stages of the disorder have been described. The eruption starts as
erythema and psoriasiform scaling on the fingers and toes, which
spreads to the helices and nasal bridge, leading to violaceous
erythema and pityriasiform scaling. Next, the eruption spreads to
the palms and soles, producing keratoderma with a violaceous
color, and giving the skin an edematous appearance with a honey-
comb pattern. Finally, if the neoplasm has not been treated, the
rash extends to the legs, knees, thighs, arms, and scalp. Histologi-
cally, there is mild acanthosis and hyperkeratosis with scattered
parakeratotic foci. As Bazex syndrome can lead to painful
paronychia and fissured keratoderma, etretinate may be used with
some success in this setting. Symptomatic treatment occasionally
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results in improvement of the skin lesions, but removal of the
tumor is the definitive treatment. The rash may reappear if the
tumor recurs.9267]

Tripe palms was a term first introduced by Clarke!®®) and later
popularized by Breathnach and Wells!®! to denote a cutaneous
paraneoplastic syndrome. The term refers to a distinctive form of
palmar keratoderma with a thickened, moss-like or velvety texture
characterized by exaggerated dermatoglyphics of the palmar sur-
face of the hands and fingers. These skin findings are thought to
resemble the lining of a cow stomach, which is called tripe.[7%-7?!
Tripe palms have been reported to occur with or without
acanthosis nigricans. An underlying malignancy is found in >90%
of cases, regardless of the presence or absence of acanthosis
nigricans.[”?! Carcinomas of the lung and stomach are the most
frequently observed neoplasms in patients with tripe palms; how-
ever, neoplasms of the brain, bladder, cervix, kidney, ovary,
uterus, prostate, colon, gallbladder, pancreas, breast, tongue, lar-
ynx, skin (melanoma), and lymphatic system (non-Hodgkin lym-
phoma) have also been reported.”’%71 In nearly 75% of cases, tripe
palms were diagnosed concurrently with or prior to the associated
malignancy.[’'! The findings typically improve, but may not re-
solve completely, following treatment of the underlying neoplasm.

As noted above, treatment of any identified underlying neo-
plasm is the treatment of choice for paraneoplastic keratodermas.
In addition, etretinate treatment has been reported to be effective
in the treatment of PPK in patients with widespread metastases,
and acitretin could therefore be considered in recalcitrant cases or

Fig. 4. Pityriasis rubra pilaris.
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Fig. 5. Acquired keratoderma caused by chronic cutaneous lupus erythe-
matosus.

in cases in which the underlying neoplasm cannot be eradicat-
ed.[78.79.107]

7. PPK Due to Dermatoses

Numerous reactive and inflammatory dermatoses, including
psoriasis, keratoderma blennorrhagica, pityriasis rubra pilaris, ec-
zema, chronic hand dermatitis, lichen planus, lichen nitidus, lupus
erythematosus, and aquagenic keratoderma, have been reported to
cause palmar and/or plantar keratodermas.[-380-861 Tn psoriasis,
hyperkeratosis can be both diffuse and central. Findings such as
nail pitting, depressed plaques on the sides of the fingers, involve-
ment of the knuckles, and presence of typical plaques, together
with biopsy results, may aid in making the correct diagnosis.-30-83]
Reiter disease can present as keratoderma blennorrhagica in some
cases, which appears as compact heaped-up lesions that resemble
nail heads. Pityriasis rubra pilaris can present as thickening of the
palms and soles with even, yellow hyperkeratosis, often described
as having a ‘carnuba wax’ appearance (figure 4).['¥ Chronic hand
dermatitis can be difficult to distinguish from isolated PPK.!-3!
However, a history of exacerbating factors (i.e. work) and the
presence of pruritus may suggest an eczematous etiology of
PPK.B! Lichen planus may present as a typical keratoderma with
erythema and scale or as punctate keratoses with a warty texture
and yellow hue, while lichen nitidus has presented with nail
dystrophy and palmoplantar hyperkeratosis in one case.[!384
Chronic cutaneous lupus erythematosus may present predominant-
ly with palmar lesions and may be dry and atrophic or hypertroph-
ic (figure 5).03:3

Finally, aquagenic PPK, first described by English and McCol-
lough!®! in 1996, is a keratoderma characterized by burning and
edema limited to the hands and feet after brief immersion in water.
It was first reported in two sisters and was termed transient-
reactive papulotranslucent acrokeratoderma because it resembled
hereditary papulotranslucent acrokeratoderma. Onwukwe et al.[¥7)
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Fig. 6. Aquagenic keratoderma.

first described this hereditary condition manifesting with persis-
tent yellowish-white translucent papules and plaques that appear
during puberty and are associated with fine-textured scalp hair and
an atopic diathesis. Unlike hereditary papulotranslucent acroker-
atoderma, acquired aquagenic PPK is transient, is not associated
with fine scalp hair and atopic diathesis, and tends to respond to
topical therapeutic interventions.!®®! More than ten cases of
aquagenic PPK have been reported in the literature, primarily
involving younger females aged 9-33 years; however, most re-
cently (in 2006), this condition has also been reported to occur in
young males.®%% The keratoderma is characterized as transient,
recurrent, bilateral and symmetric, mildly symptomatic, with
translucent-to-whitish papules with central puncta (figure 6). The
eruption disappears spontaneously within minutes to hours after
drying of the palms.!®¢%! The condition has also been associated
with cystic fibrosis, and has been described in patients with the
delta F508 mutation.[?®%l' As such, cystic fibrosis should be con-
sidered in patients with aquagenic keratoderma, and patients with
cystic fibrosis should be asked about symptoms of this condition.
Avoiding water exposure in acral surfaces, aluminum chloride
hexahydrate, and barrier agents containing petrolatum have been
useful treatments.[36-101]

8. PPK Caused by Infectious Agents

Infectious causes that may present as an acquired PPK include
human papilloma virus, syphilis, encrusted scabies (figure 7),
trichophytosis, leprosy, and tuberculosis. 3193104 Human papillo-
ma virus infection, especially in the immunocompromised host,
can appear as confluent verrucous masses on the palms and soles
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that mimic PPK. In syphilis, secondary lesions classically involve
the palms and soles and may manifest as either diffuse or focal
hyperkeratosis. In encrusted scabies, lesions may begin as ordina-
ry scabies but progress to become markedly hyperkeratotic and/or
crusted on palmar surfaces.”3 Trichophytosis may also develop
into prominent hyperkeratosis, primarily affecting the palms and
soles.31 Leprosy, because it affects peripheral nerves, can cause
hand and feet contracture and may manifest as hyperkeratotic
lesions and diffuse palmoplantar thickening.”! Lastly, tuberculo-
sis, especially miliary tuberculosis, has been described as present-

ing with palmar and plantar lesions with notable hyperkerato-
gis.[103.104]

9. Idiopathic Acquired PPK

Idiopathic acquired PPK should be reserved as a diagnosis of
exclusion, when all other etiologies have been investigated and
ruled out. They may present in any of the characteristic distribu-
tions, including diffuse, focal, and punctate. Idiopathic filiform
porokeratotic PPK was described in a patient with no familial
dermatologic conditions who developed thickening of his palms
and soles over a 10-year period.['%! On examination, the patient
had discrete filiform keratotic seed-like plugs on the volar surfaces
of his palms and soles. Parakeratotic plugs were present on biopsy;
however, the clinical and histologic features did not correlate with
other forms of hereditary punctate keratoderma. The patient later
developed bronchial carcinoma 10 years after the initial ker-
atoderma development, so it remains unknown whether the ker-
atoderma was idiopathic or a premalignant marker. It should be
noted that palmoplantar filiform parakeratotic hyperkeratosis as-
sociated with digestive adenocarcinoma has also been report-
ed.!1%! Therefore, the diagnosis of idiopathic acquired PPK should
be reserved for cases in which another cause cannot be determined
(figure 8).

Fig. 7. Encrusted scabies.
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Fig. 8. Idiopathic acquired palmoplantar keratoderma in a patient with no
family history of keratoderma and no evidence of malignancy to date.

10. Conclusion

Acquired PPKs have been associated with a wide array of
underlying etiologies, making the work-up of these patients chal-
lenging. The first step in the evaluation of these patients is to
perform a complete skin examination and a comprehensive history
and physical examination. Any findings that suggest underlying
conditions should be aggressively evaluated and treated. If no
pertinent findings are identified in the history and physical exami-
nation, laboratory and radiology studies should be undertaken in a
systematic, logical fashion. This approach should reduce the likeli-
hood of overlooking an underlying etiology and should minimize
unnecessary, excessive tests. To this end, we present an algorithm
for the assessment of patients presenting with acquired PPK (fig-
ure 1).

Generally, the most successful treatment strategy is to identify
and treat the underlying etiology leading to PPK, as noted in
sections 1-9. If no underlying etiology is found, conservative
treatment options include topical keratolytics (urea, salicylic acid,
lactic acid), repeated physical debridement, topical retinoids, topi-
cal psoralen plus UVA, and topical corticosteroids. In cases where
the above measures fail, or as initial therapy in severe cases,
acitretin is an effective alternative.

© 2007 Adis Data Information BV. All rights reserved.
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