PODIATRIC DERMATOLOGY

Understanding
Porokeratosis

It’s easy to confuse this condition with other similar-looking or sounding

diagnoses.

By Bradley W. Bakotic, DPM, DO and
Dennis Shavelson, DPM

Introduction

During years as a podiatrist in-
training and then as a podiatric
clinician, I grew increasingly con-
fused regarding the precise nature
of many dermatological entities as
they involve the lower extremity.
My confusion was founded both in
apparent inconsistencies with the
application of the clinical nomen-
clature and in what appeared to be
unclear or ambiguous definitions
for the clinical conditions as they
are described in the literature and
in academia.

Additional years of training in
osteopathy, anatomic pathology,
clinical pathology, and oncologic
surgical pathology did little to re-
solve my quandaries. It wasn’t until
I had the privilege to train in der-
matopathology that some of the
answers started to become clear,
while other answers remained elu-
sive until I was given the opportu-
nity to work in tandem with front-

line clinicians as a podiatric
pathologist.

Where is the Confusion?

One of the foremost points
of confusion regarded the term
“porokeratosis” as it is applied
to punctate lesions of the plan-
tar surface. It is clear that even
some of my most astute podi-
atric dermatologists equate in-
tractable plantar keratoses
(IPK), porokeratosis punctata,
and punctate keratoderma
(porokeratosis punctata pal-
maris et plantaris), spiny kera-
toderma). I have seen some of our
profession’s sharpest clinicians use a
term “seed wart” to characterize a
condition that in most cases is actu-
ally punctate keratoderma.

Although these names might
sound alike and they may look clin-
ically similar, each of these condi-
tions is actually quite distinct.

From Where Did the
Confusion Come?

There are two principle reasons
for the confusion revolving

Figure 1: Cornoid lamellae. Opposing columns R
of porokeratosis project inward from depressions 100k similar.

in the surface epithelium.
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around the term “porokerato-
sis” as it applies to dermato-
logical lesions of the plantar
surface.

1) Foremost among them is
that due to the combination
of the weight-bearing and
shearing forces upon the plan-
tar surfaces, and the inherent
intrinsic properties of plantar
(volar) skin; almost all discrete
lesions of the volar surfaces

Many lesions that might be

Figure 2: Cornoid lamella. Abnormal dyskeratot-
ic cells at the base of a cornoid lamella.

o

elsewhere distinguished by their
clinical appearance, as they grow
exophytically from the skin surface,
cannot be so easily told apart on
the plantar surface where compres-
sive forces push them into the un-
derlying dermis.

Complicating the clinical find-
ings further is the presence of a
thick layer of surface keratin which
can further mask the true clinical
appearance. The masking effect of
the thick plantar keratin can cause
well-trained clinicians to misdiag-
nose plantar melanoma as a “for-
eign body.”

For these reasons, calluses (par-
ticularly those beneath metatarsal
heads), verrucae, and various neo-
plasms such as porokeratosis punc-
tata and eccrine poroma may all
look essentially identical when aris-
ing on weight-bearing surfaces.

2) The second, and possibly
most important, contributor to the
confusion is that there is an ongo-
ing notion that the aforementioned

Continued on page 122
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Figure 3: Disseminated superficial actinic
porokeratoses (DSAP). Note the fine rim of
keratin which corresponds to the histopatho-
logic finding of a cornoid lamella. Courtesy

A. Bernard Ackerman.

entities are easily distinguished
clinically, and thus, these diagnoses
are rarely confirmed histopatholog-
ically. As a direct result, the same
misdiagnoses may be made over
and over by clinicians without cor-
rection. This lack of histopatholog-
ic correlation has contributed to-
ward the perpetuation of many
misconceptions.

Such misconceptions begin dur-
ing our didactic education and, if
not corrected, are carried through
into our clinical practices. The lack
of clinical-histopathologic correla-
tion can also lead to a diminished
appreciation for the clinical appear-
ances of numerous other neoplasms
or dermatitides.

There are yet other contributing
factors to this confusion. There is a
plethora of overlapping nomencla-
ture regarding discrete lesions of

Figure 4: Porokeratosis of Mibelli. Irregular an-
nular lesion with central atrophy and ulcera-
tion. The prominent rim is formed by a large S0 What Actually are

corned lamella. Courtesy Patrick Campbell,

DPM

the plantar surface, much of which
is largely inappropriate. For ex-
ample, “poro” implies a relation-
ship with the sweat apparatus,
yet in the overwhelming majori-
ty of cases of porokeratosis, no
such relationship exists.

The term “porokeratosis plan-
taris discreta”, as coined by the
late Doctor Steinberg' was proba-
bly less than ideal because in-
tractable plantar keratoses (IPK)
have nothing to do with the sweat
apparatus and, rather, are purely a
biomechanical phenomenon. This
point has been previously made in
the podiatric literature.” IPKs are
also entirely unrelated to genuine
porokeratoses in that the latter are
small clonal (neoplastic) prolifera-
tions that arise independent of
external trauma.* From a
histopathologic vantage point,
IPKs do not display cornoid
lamellation, which bona-fide
porokeratoses do.

Further confusing the
nomenclature is the term
“porokeratosis punctata”,
which is often inappropriately
equated with punctate kerato-
derma of the palms and soles.
In the overwhelming majority |
of cases, individual lesions in
punctate keratoderma do not
exhibit cornoid lamellae. In
addition, punctate keratoder-
ma seems to have a distinct
epidemiology and lacks the as-
sociation with squamous cell
carcinoma that is seen in asso-
ciation with true porokeratosis
variants. Punctate keratoder-
ma is surely the more appro-
priate term for cases with diffuse in-
volvement of the volar sur-
faces by small 1-3 mm. kera-
totic pits that do not possess
cornoid lamellation.

In contrast to the many mis-
nomers that have been perpet-
uated for lesions of the plantar
surface, the designation “ec-
crine poroma” seems to be
more appropriate in that it de-
notes a neoplasm that is com-
prised of cells that actually do
exhibit eccrine (and/or apoc-
rine) differentiation.

Porokeratoses?
Porokeratoses are small
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Figure 5a: Porokeratosis punctata. Ill-de-
fined peripheral rim of Keratin with a
histopathologically distinguishable
cornoid lamella.

Figure 5b: Porokeratosis punctata-porokeratosis
of Mibelli crossover lesion. The overwhelming
majority of the bona-fide cases of plantar poro-
keratosis that we see in our practice are not
small and punctate, but rather have features
reminiscent of small porokeratosis of Mibelli.

clonal proliferations of keratinizing
squamous cells.** Clonality implies
that the cells that make up the le-
sion are derived from a common
“mother cell”. All neoplasms, both
benign and malignant, exhibit
clonality. The fundamental patho-
genesis of such clonal tumors in-
volves the development of a se-
quence of genetic mutations that
first lead to cellular immortality
and then to uninhibited growth.
Benign neoplasms simply acquire
the ability to grow autonomously,
while malignant neoplasms further
gain the ability to invade adjacent

tissues and/or metastasize.
Porokeratoses of all types are
defined histopathologically by a
Continued on page 123
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structure called a cornoid lamella®
Cornoid lamellae are columns of
parakeratotic keratin that overlie a
depression within the surface ep-
ithelium (Figure 1). Cells at the
base of the cornoid lamella exhib-
it abnormal keratinization (Figure
2). Porokeratoses may demon-
strate any of several distinct pat-
terns of growth. Each of these pat-
terns has a distinct clinical ap-
pearance, which may be used to
classify such lesions as a particular
porokeratosis variant, e.g., linear,
punctate, Mibella, disseminated,
etc.

Variants of Porokeratosis

There are several clinical vari-
ants of porokeratosis. The most
common form of porokeratosis is
disseminated superficial actinic
porokeratosis (DSAP) (Figure 3).
This variant presents in the third to
fourth decade of life as small 3-
Smm. pruritic flat-topped papules.
With progression, each individual
lesion expands radially, becoming
centrally atrophic. The cornoid
lamellae are seen clinically as a thin
ring of hyperkeratosis encircling pe-
ripherally around each lesion. In
most cases, DSAP presents with
widespread lesions affecting the ex-
tremities bilaterally, but sparing the
palms and soles.®” There is often an
autosomal dominant pattern of in-
heritance.®’

Porokeratosis of Mibelli (Figure
4) is also a relatively common vari-
ant of porokeratosis that is usually
solitary and may occur on any cu-
taneous or mucosal surface; how-
ever, the extremities are most com-
monly affected.® These lesions
begin quite small but expand cen-
trifugally to become variably large
in diameter. Occasional cases may
become massive and exhibit local-
ly destructive behavior. Ulceration
is not uncommon in aggressive
cases. Like DSAP, porokeratosis of
Mibelli may manifest in associa-
tion with immuno-suppression
and in rare instances, it may be
seen in association with squamous
cell carcinoma.’

Apart from porokeratosis of
Mibelli, the porokeratosis variant
that is most important to clini-
cians of the lower extremity is

www.podiatrym.com

porokeratosis punctata (punctate
porokeratosis) (Figure 5). Unfortu-
nately, this form of porokeratosis
is poorly understood and inade-
quately studied. Inhibiting our
understanding of this condition is
the fact that clinicians, and even
many textbooks, still equate poro-
keratosis punctata with punctate
keratoderma (Figure 6). This is de-
spite the fact that punctate kerato-
derma lack cornoid lamellation,
which a requisite to be classified

as a true porokeratoses variant
(Figure 7).

In some instances, probably
due to the confusing nature of the
nomenclature, podiatric physi-
cians equate intractable plantar
keratosis (porokeratosis plantaris
discreta) with porokeratosis punc-
tata. Further inhibiting our under-
standing of this uncommon poro-
keratosis variant is deep palmo-
plantar wart (myrmecia), which

Continued on page 124
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represents a major diagnostic pit-
fall due to its occasional lack of a
verrucous configuration and pin-
point bleeding upon debridement.
The lack of histopathologic sam-
pling with plantar lesions, particu-
larly in the research arena, has
further accentuated the confusion
pertaining to this variant of poro-
keratosis.

Punctate Porokeratosis
Punctate porokeratosis pre-
sents itself as one or more dis-
crete punctate lesions on the
palms or soles. In our experi-
ence, porokeratosis punctata
(PP) is exceedingly rare, repre-
senting a tiny percentage of
lesions clinically believed to
be porokeratoses, which at
some point undergo confirma-
tional biopsy. They begin as

small seed-like kera-
tinized papules, each
with a peripheral raised
rim on the palms and

bilateral or unilateral.''?

In our experience, the diffuse
1-3 mm. Kkeratotic plugs,
which are widely described as
porokeratosis punctata, are al-
most uniformly punctate
(non-porokeratotic) keratoder-
ma. True porokeratoses from

Figure 6: Punctate keratoderma. Although often th€ sole nearly always resem-
lumped with porokeratosis, the lack of cornoid ble e%ther. Small p'OIORer%tOSlS
lamellation precludes such a diagnosis. Courtesy Of Mibelli-like lesions (Figure

Sean Van Marter, DPM

8), or porokeratoses of the ver-

Figure 7: Punctate keratoderma. Punch biopsy
specimen taken for a case of punctate keratoder-
ma showing a discrete keratotic plug without

les. 1 Lesi b porakeratosis or dyskeratosis.Sean Van Marter,
soles.”” Lesions may be ppm

rucous subtype.

The punctate form of poroker-
atosis is believed to be somewhat
distinct among porokeratosis vari-
ants. This is due to the absence of a
known association with squamous
cell carcinoma; however, we believe
that this claim cannot be complete-
ly substantiated. Because a
histopathologic diagnosis is rarely

Continued on page 125
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obtained for porokeratosis-like le-
sions of the weight-bearing sur-
faces, known genuine poroker-
atoses are virtually never followed
for extended periods of time to as-
sess for the eventual development
of squamous cell carcinoma.

As previously noted , in our ex-
perience, the overwhelming majori-

ty of cases of presumed porokerato-
sis punctata are in actuality alter-
nate benign or reactive lesions that
are known to have no association
with carcinoma. Parenthetically, we
have seen plantar squamous cell
carcinoma, which upon excision,
exhibited focal features suggestive
of an associated porokeratosis.

Other Variants
Other porokeratosis variants

919 oL

Figure 8: Porokeratosis involving the skin of . .
the heel. This porokeratosis more closely re- D€ aware of its existence.™
sembles a small porokeratosis of Mibelli than it Many of the genuine plantar
does punctate porokeratosis. Courtesy Christi- porokeratoses that we see in

na Weber, DPM.

that deserve mention are linear
porokeratosis and verrucous
porokeratosis. Linear poroker-
atosis is most notable for its
close association with squa-
mous cell carcinoma.” Due to
the tendency for the verrucous
variant to become markedly
hyperkeratotic, thereby mim-
icking verruca vulgaris, and be-
cause it may arise on the lower
extremity (including the plan-
tar surface), clinicians should

our practice have features of

the verrucous variant.

Differential Diagnosis

The differential diagnosis for
porokeratosis punctata was previ-
ously alluded to. Virtually any dis-
crete lesion of the plantar surface
may be considered within its differ-
ential diagnosis, most notably:
deep palmoplantar wart (Figure 9),
IPK (Figure 10), and punctate kera-
toderma. Porokeratosis of Mibelli
may be confused with a spectrum
of conditions depending on its size,
degree of keratinization, and pres-
ence of ulceration. Prominent with-
in its differential diagnosis are gran-
uloma annulare and squamous cell
carcinoma.

Management of Porokeratosis
Variants
Just as porokeratosis punctata is,
in many respects, poorly character-
ized as an entity, studies addressing
the treatment options for this partic-
ular variant of porokeratosis are al-
most entirely lacking in the litera-
Continued on page 126
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ture. From a
theoretical
perspective,
the most im-
portant point
| in the treat-
ment of poro-
keratoses is
that they are
neoplasms,
and thus will
continue to
gTOW au-
tonomously
unless their
constituent
cells are com-
pletely de-
stroyed or ex-
cised. The
newest strate-
gies in the
treatment of
porokeratosis of Mibelli involve immunomodulation to
prompt destruction of the lesion in question through
mechanisms relating to the host immune system.
Treatments that have been shown to be effective in

Figure 9: Deep palmoplantar wart. The lack
of pinpoint bleeding upon debridement is
often misleading to treating clinicians.
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the treatment of
porokeratosis of
Mibelli and DSAP
include im-
iquimod 5%
cream, 5-fluo-
rouracil, retinoids
(tretinoin,
isotretinoin),
pulsed dye laser,
cryosurgery, and
excision."? It is
likely that similar
treatments would
be effective for
histopathological-
ly confirmed cases of porokeratosis punctata. To potenti-
ate such treatments for porokeratosis punctata, clinicians
might consider the concurrent use of either salicylic acid
or a high concentration urea-based keratolytic, possibly
under occlusion.

Punctate keratoderma (porokeratosis punctata pal-
maris et plan-
taris, spiny
keratoderma)
do not en-
large and are
largely asymp-
tomatic un-
less arising
over a bony
prominence.
Therefore,
treatment is
limited to
symptomatic
lesions and
consists of

palliative
measures. Figure 10: Intractable plantar keratosis.
Both poro- Often larger than punctate porokeratoses,
without significant inflammation, and uni-
formly seen on weight bearing surfaces be-
neath bony prominences. Courtesy Chad
Webster, DPM.

“Poro” implies a
relationship with the
sweat apparatus, yet
in the overwhelming

majority of cases of
porokeratosis, no such
relationship exists.

keratoses and
symptomatic
lesions in
punctate ker-
atoderma may be excised. Individual symptomatic
lesions in punctate keratoderma may be removed
with small punch biopsies, taking care to remove
the keratotic plug while minimizing deep dermal
and subcutaneous extension to limit associated scar
formation. B

References

! Steinberg TJ. Porokeratosis plantaris discreta, a previous-
ly unrecognized dermatopathological entity. Int J] Dermatol.
9(2):83-90, 1970.

2 Yanklowitz B, Harkless L. Porokeratosis plantaris discre-
ta. A misnomer. ] Am Podiatr Med Assoc. 80(7):381-4, 1990.

* Scappaticii S, Lambiase S, Orecchia G, Fraccaro M. Clon-
al chromosome abnormalities with preferential involvement
of chromosome 3 in patients with porokeratosis of Mibelli.
Cancer Genet Cytogenet. 43(1):89-94, 1989.

* Otsuka F, Shima A, Ishibashi Y. Porokeratosis has neo-

Continued on page 127

www.podiatrym.com



Porokeratosis...

plastic clones in the epidermis: mi-
crofluorometric analysis of DNA con-
tent of epidermal cell nuclei. J Invest
Dermatol 1989; 92:231s-233s.

> Ackerman AB. Histologic diagno-
sis of inflammatory skin diseases. 2nd
ed.., Baltimore: Williams & Wilkins,
1997, pp. 216-217.

¢ Schwarz T, Seiser A, Gschnait F.
Disseminated superficial “actinic” poro-
keratosis. ] Am Acad Dermatol 1984;
11:724-730.

7 Shumack SP, Commens CA. Dis-
seminated superficial actinic poroker-
atosis: a clinical study. . ] Am Acad Der-
matol 1989; 20:1015-1022.

8 Schamroth JM, Zlotogorski A,
Gilead L. Porokeratosis of Mibelli.
Overview and review of the literature.
Acta Derm Venereol. 77(3):207-13,
1997.

¢ Sasson M, Krain AD. Porokeratosis
and cutaneous malignancy. A review.
Dermatol Surg. 1996 Apr;22(4):339-42.
Review.

1 Rahbari H, Cordero A, Mehregan
A. Punctate porokeratosis. A clinical
variant of porokeratosis of Mibelli. ] Cut
Path 4:338-341, 1977.

' Robets DC, de Villez RL. Congen-
ital unilateral punctate porokeratosis.
Am ] Dermatopathol 6:57-61, 1984.

2. Kondo S, Shimoura T, Hozumi Y,
Aso K. Punctate porokeratotic keratoder-
ma: some pathogenetic analyses of hy-
perproliferation and parakeratosis. Acta
Derm Venereol 70:478-482, 1990.

¥ Happle R. Cancer proneness of
linear porokeratosis may be explained
by allelic loss. Dermatology. 195:20-25,
1997.

" Schaller M, Korting HC, Kollmann
M, Kind P. The hyperkeratotic variant of
porokeratosis Mibelli is a distinct entity:
clinical and ultrastructural evidence.
Dermatology. 192:255-258, 1996.

15 Jain S. Successful treatment of
porokeratosis of Mibelli with im-
iquimod 5% cream. Clin Exp Dermatol.
31(2):302-3, 2006.

16 Harrison S, Sinclair R. Poroker-
atosis of Mibelli: successful treatment
with topical 5% imiquimod cream.
Australas J] Dermatol.44(4):281-3,
2003.

7 Dereli T. Porokeratosis of Mibelli:
successful treatment with cryosurgery. J
Dermatol. 31(3):223-7, 2004.

s Danby W. Treatment of poroker-
atosis with fluorouracil and salicylic
acid under occlusion. Dermatol Online
J. 9(5):33, 2003.

1 Alster TS, Nanni CA. Successful
treatment of porokeratosis with 585 nm
pulsed dye laser irradiation.
Cutis.63(5):265-6, 1999.

2 Grover C, Goel A, Nanda S, et al.

www.podiatrym.com

A case of exten-
sive linear poro-
keratosis with
evaluation of
topical tretinoin
versus 5-
flourouracil as
treatment modal-
ities. ] Dermatol.
32(12):1000-4,
2005.

Dr. Bakotic (left) is
Director of Podiatric
Pathology at DermPath
Diagnostics.

Dr. Shavelson is
Medical Director of
the FootHelpers Lab
and is an attending
podiatrist at the Beth
Israel Medical Center
in New York, NY.

MARCH 2007 ¢ PODIATRY MANAGEMENT 127



