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L E T T E R F R O M T H E J A O C D  E D I T O R S

JAY S. GOTTLIEB, D.O. STANLEY E. SKOPIT, D.O. JAMES Q. DELROSSO, D.O.

This is the 5th issue of the JAOCD.  We have had a lot of interest in our journal from various industries.  Many of
these inquiries have come from companies that wish to advertise to our membership, while other inquiries have
come from companies asking how they can become involved with our journal.  All of this is exciting and very
complimentary to what we have been working so hard and long to accomplish.  Every industry and every physi-
cian that looks at any issue of  the JAOCD, quickly recognizes and realizes that we are not just another derma-
tology journal.  We are all about the dermatology resident, the future of dermatology!

Currently, I am in discussion with various publishing companies that have interest in working with us to make
our journal better and more widely distributed.  I have also discussed outsourcing much of the review process.
Our members will be asked to do peer review and to help bring the JAOCD to an even a more prestigious level.

We will continue to strive to make the JAOCD a journal that all dermatologists can look forward to receiving on
a regular basis.  We are committed to maintaining our position as a journal for residents.  We will be widely
known as a journal ‘for and by residents’.  We will emphasize education for residents.  I plan to add resident
members to our Editorial Review Board in the next six months.  These members are the future of dermatology
and our college. 

I continue to be amazed at the unwavering support of our extended family, the Founding Sponsors of the
JAOCD.  These six companies continue, without hesitation or reservation, to support our efforts.  We have
developed a long and mutually beneficial relationship with each one of our sponsors. We look forward to
developing an even closer and stronger commitment to each of them. Our deepest thank you continues to go to
Allergan Skin Care,  Connetics Corporation, Global Pathology Laboratory Services, Novartis Pharmaceuticals
Corporation, Medicis-The Dermatology Company and 3M Pharmaceuticals who have continued to make the
financial commitment to see that our journal succeeds.  Without their support, the JAOCD would have
remained a dream and never would have become a reality.

Get more information about the JAOCD at www.aocd.org or e-mail us at jaocd@aol.com.

Fraternally yours in Dermatology,

Jay S. Gottlieb, D.O., F.O.C.O.O. (Chief Editor)
Stanley E. Skopit, D.O., F.A.O.C.D. (Co-Editor)
James Q. Del Rosso, D.O., F.A.O.C.D. (Associate Editor)
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RICHARD MILLER, DO, FAOCD, PRESIDENT

Greetings

I would like to thank you for allowing me the honor of representing
you this next year as President of the AOCD.  As a longstanding
AOCD executive committee member, I have had the opportunity
to observe and participate in many of the functions of our college.
In doing so, I have endeavored to become familiar with the
requirements necessary for the continued successful growth of our
college.

Our college is experiencing remarkable growth.  Our membership
has doubled in the last ten years and will most likely double again
in the next ten years. As our numbers and thereby our strength
increase, we can also expect an increase in corporate involvement
and financial support.  With these increasing numbers comes a
degree of power. This is acutely evident to the pharmaceutical
companies and ancillary businesses which support our specialty.
These added resources will augment funding for resident training
and research.  Thus, it is important that we attract all  potential
members, retain current members and impress upon future mem-
bers as to why the AOCD should play an important role in their
career.  Attracting all potential members to join our college will
ensure our future place in the field of dermatology.  My goal is to
reach out to those Osteopathic Dermatologists who have not
joined or have departed from our college.

As physicians today, we are asked to join a myriad of organiza-
tions.  The AOCD is an organization by and for the Osteopathic
Dermatologist and is singularly concerned with those issues and
problems that are unique to our profession.  It is currently the only
dermatologic organization that is able to certify our graduate mem-
bers.    It is the controlling force that ensures the quality training
necessary to develop and instruct our residents.  Biannual Scien-
tific seminars are developed exclusively by Osteopathic Dermatol-
ogists allowing our residents, members and guest faculty a forum to
present lectures of varied topics. The college has developed
avenues for certification in Dermatopathology and Mohs surgery
and will be responsible for recertification that will be required in
the future.

I would hope that most of us would maintain our AOCD member-
ship purely out of gratification for the ability to practice our spe-
cialty. Unfortunately, I know that there are members and potential
members that may not feel a connection or appreciation for what
they have received thus far.  They have no motivation to participate
in the organization or share their knowledge or talent. As president
of the AOCD, I would like to bring our members back to the origi-
nal focus of this organization. I ask you to support this organization
by volunteering for  one of our committees or by adding whatever
unique talent you have that will help to  enhance and improve the
AOCD.  As a group we have a vast wealth of knowledge and expe-
rience that we should share. This is our organization which will
continue to improve with your contributions.  I challenge each and
every one of you to get involved and give in some way to the
enhancement of our college. 

In the past, the AOCD has been instrumental in developing infor-
mative brochures (What is an Osteopathic Dermatologist?), posters
and marketing campaigns promoting the AOCD and our founda-
tion. These  past accomplishments are only a small part of what

could be achieved.  Although we
are a relatively small group, we
have unlimited potential. As an
organization, the AOCD can make
a tremendous impact on the future
of our profession.  Please feel free to
contact me by phone at 727-841-
8505 or via email at rmiller.aocd@gmail.com.  I look forward to
hearing from you with your concerns and ideas.  

Richard A. Miller, D.O., F.O.D.
President
American Osteopathic College of Dermatology

LETTER FROM THE PRESIDENT OF THE AOCD
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Percent of Patients Reporting Adverse Events 

Adverse Events by Body

System

BOTOX® Cosmetic

(N=405)

%

Placebo

(N=130)

%

Overall 44 42

Body as a Whole

Pain in Face
2 1

Skin and Appendages

Skin Tightness
1 0

Digestive System

Nausea

Dyspepsia

Tooth Disorder

3

1

1

2

0

0

Special Senses

Blepharoptosis
3 0

Musculoskeletal System

Muscle Weakness
2 0

Cardiovascular

Hypertension
1 0



9CUTANEOUS ALTERNARIA INFECTION IN A PATIENT WITH WALDENSTRÖM MACROGLOBULINEMIA

Summary:
The following is a case of cutaneous

alternariosis, in an 82 year-old male with a
history of Waldenström macroglobulinemia
and hypogammoglobulinemia.   Initially the
patient presented with a nodule on his left
foot, and later subcutaneous nodules on
his right thigh.  Alternaria was isolated from
tissue cultures, and fungal organisms were
observed on histology from both locations.
The patient was subsequently treated with
oral itraconazole, and surgical excision.

Introduction:
Alternaria species are pigmented (also

known as dematiaceous or phaeoid) fila-
mentous fungi, which are well-known soil
saprophytes and plant pathogens that
infrequently cause infection in humans.
They are characterized by the presence of
an olive-brown or black pigment in the cell
wall and macroconidia with muriform septa-
tion. The genus Alternaria has a worldwide
distribution and is commonly isolated from
soil, air, and plants. This species of fungus
can often be a contaminant and is an
uncommon cause of disease in man.    The
clinical spectrum of disease caused by
Alternaria includes the following: hypersen-
sitivity pneumonitis, granulomatous lung
disease, bronchial asthma, paranasal
sinusitis with and without osteomyelitis,
allergic sinusitis and rhinitis, keratitis, peri-
tonitis, and cutaneous and subcutaneous
deep-tissue infection.   Alternaria infections
are most common in immunosuppressed
or transplant recipients, and are frequently
a consequence of an exogenous inocula-
tion from a traumatic event.2

Case Report:
An 82 year-old white male presented to

the dermatology clinic with a one month
history of a non-healing sore on his left
foot.  The patient denied any local trauma
to the area or any unusual exposures.  The
patient had a history of Waldenström
macroglobulinemia and hypogammoglobu-
linemia, and was followed on a regular

basis by his oncologist.  He had completed
a course of fludarabine two years previ-
ously, and was currently treated with IVIG.  

On examination he had a 1.3 x 1.1 cm
red slightly ulcerated nodule at the base of
the fifth digit of his left foot (Fig. 1).  Due to
the rapidity of growth and the clinical
appearance of the lesion, an excisional
biopsy was performed. The differential
diagnosis included: adnexal tumor, basal
cell carcinoma, squamous cell carcinoma,
dermatofibroma, dermatofibrosarcoma pro-
tuberans, and foreign body reaction.  His-
tology revealed an ulcerated lesion with a
dense underlying proliferation of histiocytes
with multinucleated giant cells, with
admixed acute and chronic inflammation
(Fig. 2).  A silver methenamine stain
showed fungal elements including broad
septate hyphae (Fig. 3). 

The diagnosis of a deep fungal infection
was made, and the patient was started on
oral terbinafine; however, he was unable to
continue treatment due to appearance of
hives and desquamation of his palms after
initiating therapy.  The nodule recurred on
his left foot and a punch biopsy was per-
formed and sent for culture as well as his-
tology.  Histopathology again showed large
numbers of fungal elements with branching
septate hyphae admixed with an inflamma-
tory infiltrate.  The culture isolated an
Alternaria species.  The patient was then
started on pulse-dosing of oral itraconazole
200 mg daily for seven days a month for
four months.

Subsequently, one month after initial pre-
sentation for the nodule on his left foot, the
patient developed two subcutaneous nod-
ules on his right lower thigh.  The largest of
these nodules measured 1.8 x 1.8 cm. The
nodules were non-tender to palpation and
had a soft rubbery consistency.  The
largest of these nodules was excised and
was culture positive for an Alternaria
species. Histology showed necrotic granu-
lomas with a neutophilic infiltrate.  Futher-
more, a methenamine silver strain revealed
septate branching hyphae with bulbous
ends.  The patient had no lympadenopathy
or other systemic complaints such as fever,

fatigue, or weakness.  
Due to the patient’s immune status, and

multiple foci of infection, an infectious dis-
ease specialist was consulted.  The patient
was then started on oral itraconazole 200
mg daily for six months. In addition, the
remaining nodule on the patient’s right
thigh was excised, and it also was culture
positive for Alternaria. The patient is cur-

Benjamin E. Adams D.O*, Lloyd J. Cleaver D.O., F.A.O.C.D.**
*2nd year Dermatology Resident, Northeast Regional Medical Center, Kirksville, Missouri
**Program Director of Department of Dermatology, Northeast Regional Medical Center, Kirksville, Missouri

Cutaneous Alternaria Infection in a Patient with Waldenström
Macroglobulinemia

ABSTRACT

The following is a case of cutaneous alternariosis, in an 82 year-old male with a history of Waldenström macroglobulinemia
and hypogammoglobulinemia.   Initially the patient presented with a nodule on his left foot, and later subcutaneous nodules on
his right thigh.  Alternaria was isolated from tissue cultures, and fungal organisms were observed on histology from both locations.
The patient was subsequently treated with oral itraconazole, and surgical excision.

Figure 1
Lesion at base of 5th digit of left foot.

Figure 2
Proliferation of histiocytes with multi-
nucleated giant cells, with admixed
acute and chronic inflammation. H&E
200X



rently in his third month of treatment with
itraconazole and has had clinical improve-
ment at the excision sites.  Additionally, the
patient has not developed any new nod-
ules.

Discussion:
The denomination phaeohyphomycois

indicates a heterogenous group or rare fun-
gal diseases caused by dematiaceous
fungi. Alternaria is one of a group of
approximately 30 fungal genera involved in
these infections.  Although there have been
more than 80 species of Alternaria identi-
fied, only 8 have been involved in human
infections.  The most common species
seen in human disease are A alternata, A
tenuissima, A chartarum, A longipes, A
infectoria, A chlamydospora, A stemphy-
loides, and A dianthicola.   

The majority of Alternaria infections are
cutaneous in nature, and generally associ-
ated with an immunocompromised host.
With respect to the pathogenesis of cuta-
neous alternariosis, two possible routes of
infection are distinguished.  In the exoge-
nous variant, the condition results from the
traumatic inoculation of fungal elements
(e.g. after injury by a plant spine) or devel-
ops after colonization of pathologically
altered skin.  In the endogenous variant,
inhalation of fungal conidia and subse-
quent systemic spread eventually result in
secondary cutaneous involvement.  Some
authors have also defined a “dermato-
pathic” cutaneous alternariosis, consisting
of secondary colonization by Alternaria of a
pre-existing lesion, such as steroid-treated
eczema of the face.   Development of dis-
ease seems to be related to a spontaneous
or induced immunodeficiency of the host.
Examples of immunocompromised states
associated Alternaria infection include:
solid-organ transplant recipients,    Cush-
ing’s syndrome,  patients receiving
chemotherapy for lymphoma,  myeloprolif-
erative syndrome,9 autoimmune blistering
diseases,  and AIDS.   Investigation of the
literature reveals that in nearly half of the

reported cases, oral steroids play the major
pathogenic role in the occurrence of cuta-
neous alternariosis.  It has been postulated
that cutaneous fragility induced by corticos-
teroids my increase the risk of percuta-
neous inoculation from the environment. 

As the population of immunocompro-
mised patients grows, clinicians are likely
to encounter more cases of cutaneous
alternariosis. Therefore, recognition of
Alternaria as a potential opportunistic
pathogen is important for the differential
diagnosis of dermatologic lesions.  The
clinical manifestations of cutaneous
alternariosis vary greatly.  Lesions can
appear as shallow-based nonhealing
ulcers that evolve from nodules, subcuta-
neous noninflammatory cysts, verrucous-
like lesions, or erythematous, confluent,
scaly patches resembling eczema.  The
lesions usually develop on exposed sites or
boney prominences such as the feet,
knees, legs dorsum of the hands, and
occasionally on the face.   The most com-
mon presentation is a solitary asympto-
matic reddish-brown to purplish papule,
nodule, or plaque which may subsequently
ulcerate.  Histologically, variation of the
host response and of the morphological
appearance of hyphae in tissue creates the
potential for diagnostic confusion.  A mixed
inflammatory dermal infiltrate (neutrophils,
lymphocytes, and plasma cells) is typically
seen with or without giant cells and histio-
cytes.  Microabscesses or well-formed
granulomas may also be present.  A recent
article has concluded that suppurative
granulomas are most common in lesions of
more than three months duration.2 The
epidermis may be uninvolved or may show
hyperplasia, neutrophilic infiltration with
microabcess formation, erosion, or ulcera-
tion.  Fungal morphology is pleomorphic,
ranging from globose cells to distorted
hyphae with variable frequency of septation
and branching.          

The observation of characteristic large
round-to-oval, thick walled retractile inclu-
sion structures within the histiocytes or
neutrophils is a characteristic histopatho-
logic feature of fungus infection and a mor-
phologic hallmark that may permit a
suggestion of the diagnosis.2

Due to the ubiquitous nature of
Alternaria in the environment, diagnosis
requires the combination of a positive tis-
sue culture, histologic evidence of fungal
elements, and clinical correlation in order to
distinguish between contamination, colo-
nization, and pathogenicity.20 In addition to
being readily isolated from the environ-
ment, Alternaria is frequently cultured from
the skin surface.  Botticher  found that
Alternaria spp. comprised 15% of all fungi
cultured from over 2,000 specimens in
patients with superficial mycoses. However,
in most instances the Alternaria sp. was
not the only fungus isolated and was prob-

ably not the primary pathogen. Alternaria
shows rapid growth on Sabourand dex-
trose agar, and colonies are usually appar-
ent within 5 days.  It forms dark grayish to
grayish-green colonies that later turn black,
often with a white rim.  

Treatment of cutaneous alternariosis is
not well standardized and currently much
controversy exists. It is recommended that
immunosuppression be reduced if possible,
and surgical excision of localized lesions
be performed.   Much improvement even
complete resolution has been seen after
tapering of oral corticosteroids, even with-
out any interruption in the administration of
other chemotherapeutic agents.20

Alternaria species are sensitive to oral itra-
conazole,  amphotericin B,15 fluconazole,12

miconazole,  terbinafine,  and ketacona-
zole;10 however, the degree of sensitivity is
variable.  Resistance to flucytocine and
griseofulvin has been seen.15 Recent
reports consider itraconazole to be as
effective as, if not superior to amphotericin
B.  In view of the lower toxicity and easier
administration of itraconazole, some
authors feel that it represents the first-line
drug for alternariosis and other phaeohy-
phomycosis.   Several months of therapy
are often needed, and it is recommended
to treat for several months after achieving a
clinical resolution.  Even with prolonged
treatment relapses often occur, and long-
term clinical follow-up is advised.

Conclusion:
Herein we reported a case of cutaneous

alternariosis in a patient with Waldenström
macroglobulinemia.  Waldenström
macroglobulinaemia is a distinct clinico-
pathological disorder characterized by a
monoclonal lymphoplasmacytic neoplasm
accompanied by an increased serum mon-
oclonal immunoglobulin M.  Patients with
Waldenström macroglobulinemia have an
increased risk of opportunistic infections
because of baseline immunodeficiency
such as low concentrations of uninvolved
immunoglobulins, chemotherapy-related
neutropenia, and T-cell dysfunction induced
by purine nucleoside analogues.   Our
patient had been treated two years previ-
ously with the nucleoside analogue fludara-
bine, and it is unknown if this contributed to
his Alternaria infection. We are hopeful that
prolonged treatment with itraconazole com-
bined with surgical excision will provide
resolution of this infection.
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What are the Biologics?
A Review for the Non Dermatologist

With an increasing number of patients
presenting to medical care providers with a
broader array of new medications it is diffi-
cult to keep up with these new drugs and
their associated side effects, drug to drug
interactions, and relative and absolute con-
traindications. Most clinicians probably ask
the patient what a particular medication
they are taking is used for, or they look up
the medication in a physician’s desk refer-
ence or similar book. Fortunately, most of
these newer medications are much more
efficacious and carry a bigger safety profile
with fewer drug to drug interactions. This is
certainly true of the largest and most excit-
ing new class of pharmaceuticals in the
field of dermatology.

This new class, the biologics, is currently
being used throughout the United States
for the treatment of psoriasis and psoriatic
arthritis. Traditionally, the treatments of
psoriasis include products non dermatolo-
gists would easily recognize. These include
topicals like corticosteroids, dovenex, tazo-
ratene, and tar products. Also, oral
immunosuppressive agents like methotrex-
ate and cyclosporine have been used
broadly, despite an established history of
serious side effects. In this light, biologics
are a welcome alternative to dermatolo-
gists and patients alike.

The National Psoriasis Foundation
reports that psoriasis is a common condi-
tion affecting 2.1% of adults. The preva-
lence of psoriasis approaches 4.5 million
people. Approximately 1 million Americans
have psoriatic arthritis. The incidence of
psoriasis is between 150,000 to 260,000
new cases per year1.

Psoriasis affects patients without respect
to gender, age, ethnicity nor socioeconomic
status. It is estimated that 56 million work
hours per year are lost because of psoria-
sis.  Not only does psoriasis cause people
to miss work but the cost of treating the
condition approaches three billion dollars
annually1.

In his third edition text on Immunoderma-
tology, Mark Dahl MD, theorized that above
anything else, T cells were the perpetrators
of psoriasis along with the immune
system2. Since that text’s publication in
1996 much headway has been achieved in
the understanding of the pathogenesis of
psoriasis, so much so that it is now
accepted that psoriasis is an auto-immune
disease3,4,5. However, the exact origin or
psoriasis and psoriatic arthritis have not

been established. In 1983 Bos et al.
reported that most of the inflammation in
psoriasis was due to partially activated
CD4+ and CD8+ T cells6. Also these cells
express CD45RO on their surface which
indicates that they are of effector/memory
status7,8. Most of these dermal infiltrating
cells also express markers such as inter-
leukin-2 and HLA-DR6. This immunologic
behavior of psoriasis was supported by
what dermatologists had observed clini-
cally. The benefits of anti-T cell therapies
including cyclosporine, which inhibits inter-
leukin-2 and interferon-gamma by T lym-
phocytes, can dramatically cause a
complete remission of psoriasis that sadly
returns when the medication is discontin-
ued2.

T-cells participate in several ways in the
development of psoriasis. A psoriatic
plaque is created in what is thought by
three different steps by these T-cells. The
first step is activation of T cells by an
unknown antigenic peptide. Then next step
is the migration of T cells into lesional skin.
Finally, there is a release of cytokines by
activated T cells in the skin which leads to
the typical psoriatic phenotype5.

New medications are needed because of
the adverse effects of the older medica-
tions. According to a National Psoriasis
Foundation survey, only 26% of patients
samples were satisfied with their current
treatment9. And a survey done in the
United Kingdom revealed that 44% of
respondents preferred systemic therapy to
topical treatment10. These findings help
explain why the biologicals have found
such a warm welcome in the marketplace.

The Biologicals: 
Background Information

The biologicals are engineered proteins
that modify immune reactions. Some
examples are: antibodies, fusion proteins,
and recombinant cytokines. The “biological
response modifiers” are made to work in
the pathways involved in the process of
psoriasis such as T cell activation, interac-
tion of antigen-presenting cells, and the
production of cytokines5.

Biologicals are divided into three groups:
monoclonal antibodies, fusion proteins, and
cytokines. The nomenclature of the biologi-
cals has been set by convention. At first
glance the generic names may seem very
odd. None of the names seem to end in the

same way like most drug classes such as
the proton pump inhibitors or ACE
inhibitors. The reasoning is behind the
nature of the protein. If it is a chimeric mon-
oclonal then the name ends with -zimab.
Humanized monoclonals end with -zumab.
Human monoclonal antibodies end with -
umab. And finally, receptor antibody fusion
proteins end with -cept5.

There are several biologics currently in
use; however, this article will discuss the
three main drugs most used. These three
are Alefacept (Amevive), Etanercept
(Enbrel), and Efalizumab (Raptiva). The
first of these to be approved was Alefecept.
As one can tell from the name, it is a fully
human fusion protein consisting of two
extra cellular domains of leukocyte func-
tion-associated antigen type 3 bound to the
Fc portion of human IgG111. Alefecept is
designed to block the interaction for the
activation of T-cells that is important in the
development of psoriasis. It accomplishes
this by binding to CD2 and blocking co
stimulatory signaling12. A secondary effect
of the drug is selectively inducing apoptosis
of these T cells by local macrophages and
natural killer cells11,12.

Alefacept can be dosed as either an IM
injection, which is the most common, or IV
push. 80% of U.S. dermatologists prefer
the IM route11. Injections are 15mg once a
week for 12 weeks. While the FDA has
approved this medication for a single
course it is now becoming common to initi-
ate a second twelve week course after a
twelve week intermittent period. One of the
good things about Alefecept is its ability to
yield clinical remissions with an average of
over 7 months post treatment with equally
satisfactory results with retreatment11,12.
However, this comes with a slow onset of
action, with optimal results appearing
about 18 weeks after the first injection12.
These are the reasons why Alefacept is the
first biological with FDA approval as a
potential first line therapy for moderate to
severe psoriasis in patients who are candi-
dates for any systemic therapy or pho-
totherapy.

The safety profile of Alefacept appears to
be superb. Unlike its traditional predeces-
sors there seems to be no problems with
any of the internal organs. Amevive does
lower CD45RO(+) T-cells11. This brings up
the concern of immunosupression and
infections. However, in trials there was no
difference between Alefecept and placebo
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with regard to infections. Recommended
monitoring includes CD4 counts. Alefacept
should not be administered with CD4
counts less than 250/ul. If CD4 counts are
below this level for 4 consecutive weeks
Amevive should be stopped. Although this
is a very safe and effective medication it
should be used judiciously in patients with
systemic cancer or chronic infections11,12.

The next biologic is not only used in pso-
riasis but is the only drug approved for the
treatment of psoriatic arthritis. Etanercept
is a fully human fusion protein of the p75
receptor for tumor necrosis factor alpha
and the Fc portion of human IgG13. This
particular drug binds and inactivates TNF
in the tissue and helps to prevent its work
in the pathogenesis of psoriasis and psori-
atic arthritis. The exciting thing about Etan-
ercept is its apparent disease modifying
properties. It seems to prevent the progres-
sive bony degeneration seen in psoriatic
arthritis11.

Etanercept is dosed as a single 25 mg
injection given subcutaneously twice per
week. However, a more practical dose of
50 mg twice weekly is now being used with
50 mg used once weekly for maintenance.
It is FDA approved for treatment of juvenile
rheumatoid arthritis but is being used off
label in pediatric patients with psoriasis at a
dose of 0.8mg/kg biweekly13. With over 250
thousand patients be treated with Etaner-
cept safety is well established. As with Ale-
facept, there appears to be no internal
organ toxicity. Also, there is no recom-
mended lab monitoring. However, most
dermatologists will obtain a PPD before
treatment because of the concern of TNF
blockade and re-activation of tuberculosis.
Some dermatologists also order baseline
and quarterly complete blood counts,
metabolic profiles, and antinuclear antibod-
ies when using any of the biologic agents13.
There are a few very rare effects seen with
Etanercept that are not all understood with
respect to causality. These are progression
of demyelinating disease, worsening of
congestive heart failure, susceptibility to
infections, and drug associated lupus ery-
thematosis11. As of now there are no limita-
tions to length of therapy or total dosage of
the medication.

Efalizumab is a humanized monoclonal
antibody directed against CD11a which is a
subunit of leukocyte function-associated
antigen type 1 (LFA-1)14. This is the primary
ligand for intercellular adhesion molecule-1
(ICAM-1)11. The interaction of Efalizumab
helps to block T-cell activation and migra-
tion into the skin. After being administered
efalizumab saturates available CD11a
binding sites on T cells15,16. However, this
effect is reversible with CD11a binding sites
returning to pretreatment levels withing 10
days of efalizumab clearing the
circulation17. Dosing is 1 to 2 mg/kg per
week given subcutaneously. As with the

other biologicals discussed there appears
to be no problems with systemic toxicity18,19.
Eight patients (0.3%) in controlled trials
evaluating efalizumbab developed throm-
bocytopenia (platelet counts less than
52,000) while on therapy. Causality can not
be made because the small number.
Therefore, the package insert recommends
checking platelets monthly for the first three
months, and then quarterly14,20. The most
commonly reported side effects are flu-like
symptoms after the first few doses14. As
with Etanercept, most dermatologists
obtain a PPD before treatment. Psoriasis
will usually flare upon discontinuation of
efalizumab. However, because of its safety
it will hopefully be used as continuous ther-
apy. 

Although all three of these medications
are unique they all have several things in
common with one another. First is price.
The monthly cost of alefacept is $3,300,
etanercept $720, and efalizumab $1100.
Certainly these prices are quite prohibitive
to most. However, when one figures in the
cost of multiple office visits, the minimum of
monthly lab monitoring, liver biopsies and
likelihood of serious side effects from the
traditional treatments, the cost seems to
even out. Pregnancy and safety in lactation
are additional issues they relatively have in
common. Alefacept is category B in preg-
nancy and safety in lactation is unknown or
controversial. Etanercept is category B in
pregnancy and considered unsafe in lacta-
tion. Efalizumab is category C in preg-
nancy due to reduced ability for offspring to
generate an antibody response several
months after bir th in mice. Safety is
unknown or controversial in lactation14.
Finally, it is recommended that vaccination
with acellular, live, and live-attenuated
agents not be used in patients receiving
these medications14.

Conclusions
In conclusion, this new series of thera-

pies is a welcome addition to the treatment
of psoriasis. Not only are they efficacious
but their safety is excellent. The future
probably will bring more and more of these
medications not only to the field of derma-
tology but to all specialties. A physician in
primary care may not feel comfortable
treating their patients with systemic
methotrexate or cyclosporine but could
quite easily use these medications with rel-
ative confidence. 
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ABSTRACT

Due to the proliferation of AIDS and its related cutaneous manifestations, vascular lesions have been studied in detail and
more intensively than previously.  This paper discusses the most common vascular lesions that need to be considered in the differ-
ential diagnosis of Kaposi’s sarcoma, with special emphasis on capillary hemangiomas that may mimic Kaposi’s sarcoma, both his-
tologically and clinically.  

Up to this point, capillary hemangiomas have been mentioned singularly in the differential diagnosis of Kaposi’s sarcoma; how-
ever, capillary hemangiomas have not been brought together into one classification system in order to showcase their histopatho-
logic similarities and differences and to contrast each entity with Kaposi’s sarcoma.  

This paper seeks to provide a new conceptual integration of the four capillary hemangiomas, which should prove to be helpful
in the differential diagnosis of Kaposi’s sarcoma.
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Capillary Hemangiomas 
Which Mimic Kaposi’s Sarcoma:  A Novel Classification System

Introduction
The primary objective of this paper is to

discuss vascular lesions, especially those
capillary hemangiomas that may mimic
Kaposi's sarcoma.  Since the vascular enti-
ties that "masquerade" as Kaposi's sar-
coma have not yet been integrated into one
classification system in the available litera-
ture; an ancillary objective is to fill a void in
the existing literature.  This paper will begin
with a review of Kaposi's sarcoma, then fol-
low that with a discussion of those entities
which need to be considered in differential
diagnosis.

I.  Kaposi’s Sarcoma
This vascular neoplasm was first

described by Kaposi in 1872 under the
name of “idiopathic multiple pigmented sar-
coma of the skin.”1 The skin is the most
common site, but other organ systems may
be affected.

A.  Clinical Setting
The classic European form of Kaposi’s

sarcoma (KS) is an uncommon disease
that generally affects individuals greater
than 50 years of age of Jewish, Italian,
Mediterranean, or African ancestry.2,3 Typi-
cally, the process is confined to the lower
extremities in these patients, although over
time the lesions may increase in number
and arise proximally.  Kaposi’s sarcoma
lesions evolve through stages as patches,
plaques, and nodules; clinical lesions of
varying stages are often present in a single
patient.  Lesions may gradually coalesce,
and nodules may eventually ulcerate.
Importantly, the clinical course of the clas-
sic form is relatively indolent.1

AIDS-associated or epidemic Kaposi’s
sarcoma occurs in homosexual men, pre-
dominantly; who comprise 95% of all

cases.1 In this variety, the lesions of KS
appear clinically as red, violaceous, or pur-
ple macules, papules, plaques, and nod-
ules.  The disease may manifest on any
skin surface, or involve the lungs or gas-
trointestinal tract.  In this group, extensive
lymph and visceral involvement may occur
as well.  All but very rare cases have sero-
logic antibody titers to the AIDS virus, type
1.  Importantly, AIDS-associated KS is a
more aggressive variant of the disease.1

B.  Histopathologic Features
Histopathologically, lesions associated

with Kaposi’s sarcoma are usually
described according to their stage at pre-
sentation.  At patch-stage, KS presents as
a proliferation of small, irregularly shaped,
angular vascular spaces lined by a single
layer of flattened or plump endothelial
cells.4 A variable, predominantly lympho-
cytic perivascular infiltrate is present and
contains a variable number of plasma cells.
There are subtle vascular changes, the
earliest of which is a proliferation of minia-
ture or irregular jagged blood vessels
around normal or ectatic dermal blood ves-
sels and about adnexal structures.4 The
newly formed vessels may protrude into a
vascular lumen or surround and partially
isolate normal dermal structures (this is
referred to as the “promonotory sign”).
There are other useful diagnostic criteria at
this stage that have been amply addressed
by various investigators.1-6

Plaque-stage lesions of Kaposi’s sar-
coma show further progression of the neo-
plastic process, filling the entire dermis and
involving the superficial subcutaneous tis-
sue.  The neoplastic process is more cellu-
lar, and a more dense inflammatory
infiltrate is present.5 Erythrocytes both
within and outside of vascular spaces are
numerous, and phagocytized erythrocyte
break-down products, including hemo-

siderin and eosinophilic “hyalin globules,”
are often present.  The most characteristic
feature of this stage is the presence of a
significant spindle cell component.
Between spindle cells, it is of note that
irregular, cleft, or slit-like spaces are
formed, creating new, angulated vascular
channels that contain small numbers of
erythrocytes.  As stated, hemosiderin
deposits and hyaline globules within prolif-
erating spindle cells are more prominent
than in patch-stage Kaposi’s sarcoma.
These cytoplasmic inclusions stain posi-
tively for PAS; because of their relative
specificity, they are particularly helpful in
the recognition of Kaposi’s sarcoma.6

Nodular lesions of Kaposi’s sarcoma
show a further proliferation of spindle cells
into intersecting fascicles and sheets.  The
spindle cells show a degree of cytologic
atypia (mild to moderate).  Irregular spaces
occur between all bundles and represent
attempts at vascular formation.  Nuclear
pleomorphism, atypia, and atypical mitotic
figures are obvious at this stage.4

According to Barnhill,1 variable immuno-
histochemical results have been obtained
but endothelial cells of early Kaposi’s sar-
coma are usually negative for factor VIII-
related antigen and weakly positive for Ulex
europaeus lectin 1.  The spindle cells of
nodular lesions of Kaposi’s sarcoma dis-
play only patchy reactivity for factor VIII-
related antigen and show diminished
reactivity for Ulex europaeus lectin 1.  In
addition, all forms of KS are thought to be
induced by human herpes virus-8, there-
fore, HHV-8 may be demonstrated by
immunoperoxidase staining and may be of
utility in the diagnosis of Kaposi’s sarcoma.

The clinical entities to be distinguished in
the differential diagnosis of Kaposi’s sar-
coma are discussed in the ensuing sec-
tions (i.e., Sections II and III).
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II.  Capillary Hemangiomas
which Mimic Kaposi’s Sarcoma:
A Novel Classification System

With the increase in incidence of the
Acquired Immune Deficiency Syndrome
(AIDS), there has been enhanced interest
in and study of vascular tumors because
Kaposi’s sarcoma, a cutaneous manifesta-
tion of AIDS, has increased in incidence
and therefore specific vascular tumors are
important to include in the differential diag-
nosis of Kaposi’s sarcoma.  

Hunt and Santa Cruz7 discuss vascular
entities in general terms and utilize the fol-
lowing categorization: (1) Benign vascular
lesions, for example: ectasias/telangiec-
tasias and capillary hemangiomas, (2)
Lesions with borderline or indeterminate
status, for example: Kaposi’s sarcoma, and
(3) Malignant vascular lesions, such as
angiosarcoma.

This paper is concerned primarily with
benign vascular lesions, especially the cap-
illary hemangiomas, which mimic Kaposi’s
sarcoma.

While a number of investigators have
pointed out singular clinical entities which
mimic Kaposi's sarcoma, such as targetoid
hemosiderotic hemangioma,8,9 microvenu-
lar hemangioma,10,11 pyogenic granuloma,12-

16 or acquired tufted angioma,17,18 this paper
has sought to integrate all of these entities
conceptually.  

A novel categorization schema is pro-
posed below, wherein the four capillary
hemangiomas are categorized according to
the presence or absence of lobular struc-
tures.  It is hoped that this conceptual
hypothesis presented below will engender
additional research into the similarities and
differences between these lesions:

A. Non-lobular Capillary Hemangiomas
1.  Targetoid Hemosiderotic Heman-
gioma (aka Hobnail Hemangioma)
2.  Microvenular Hemangioma

B.  Lobular Capillary Hemangiomas
1.  Pyogenic Granuloma
2. Progressive Capillary Hemangioma

(aka Acquired Tufted Angioma).
A detailed description of each of the cap-

illary hemangiomas follows below, utilizing
the newly proposed classification system.

A.  Non-Lobular Capillary Heman-
giomas which Mimic Kaposi’s Sarcoma

1.  Targetoid Hemosiderotic Heman-
gioma (aka Hobnail Hemangioma)

In making the differential diagnosis of
Kaposi’s sarcoma, one needs to heavily
consider the uncommon vascular tumors
referred to as capillary hemangiomas, both
non-lobular and lobular.  Of the non-lobular
capillary hemangiomas, Santa Cruz and
Aronberg, 8 in 1988, described 8 cases of

targetoid hemosiderotic hemangioma as a
new and distinct vascular disorder.  In
1990, Rapini and Golitz9 presented a single
case of targetoid hemosiderotic heman-
gioma.  Since that time, the literature is
replete with examples of this entity, which is
also known as “hobnail hemangioma.” 

Targetoid hemosiderotic hemangioma is
one of the histologic simulants of Kaposi’s
sarcoma and knowledge of its clinicopatho-
logic features is critical in avoiding misdiag-
nosis.  Targetoid hemosiderotic
hemangioma typically presents as a soli-
tary annular violaceous to purple papule, 2
to 3 mm in diameter, with a surrounding
pale rim and a more peripheral ecchymotic
ring which gives it its targetoid
appearance.9 The histology of targetoid
hemosiderotic hemangioma varies depend-
ing on the age of the patient, or duration of
the lesion.  The earliest finding is a prolifer-
ation of widely dilated and irregular, thin-
walled vascular lumina in the superficial
dermis.  The endothelial cells are flat to
epithelioid; there is a “hobnail appearance,”
with epithelioid cells often protruding into
the vascular lumina.  Later, lesions show a
collapsed lumina and spindle cells appear.
The endothelial cells stain positively for
CD31, weakly for factor VIII-related anti-
gen, and strongly with Ulex europaeus
lectin 1.

2.  Microvenular Hemangioma

Another non-lobular capillary heman-
gioma, the microvenular hemangioma, has
been described by Hunt, Santa Cruz, and
Barr. 10 Five additional cases were added
to the literature by Aloi and colleagues.11

Microvenular hemangiomas present clini-
cally as relatively small purple to red
lesions (approximately 1 cm), typically on
the extremities of young adults.  Histologi-
cally, there is a pattern of irregular, branch-
ing vessels with inconspicuous lumina and
lack of cellular atypia.

Microvenular hemangioma has a fairly
distinctive histologic appearance, although
there is some resemblance to early
Kaposi’s sarcoma.1 Also, the venular differ-
entiation is similar to that which may some-
times be seen in late stages of tufted
angioma and targetoid hemosiderotic
hemangioma.  Early Kaposi’s sarcoma can
be excluded by clinical setting, along with
the absence of angulated, irregular vascu-
lar spaces enveloping preexisting dermal
blood vessels; plasma cells; hyaline
(eosinophilic) globules; and any spindle cell
population.1

B.  Lobular Capillary Hemangiomas
which Mimic Kaposi’s Sarcoma

1.  Pyogenic Granuloma
Lobular capillary hemangioma (aka pyo-

genic granuloma) is a common vascular
lesion once considered to be secondary to

pyogenic infection, or arising as granular
tissue in response to trauma.  At present, it
is best understood as a lobular capillary
hemangioma because of its lobular archi-
tecture on low-power magnification.12-16 It
typically appears as a solitary, rapidly grow-
ing, dark red, exophytic, raised or polypoid,
vascular lesion, with frequent superficial
ulceration.1 Many lobular capillary heman-
giomas arise without cause and others are
in association with trauma, pregnancy, or
retinoid therapy; the common sites are fin-
gers, face, and oral cavity.  Histopathologi-
cally, lobular capillary hemangiomas evolve
through three distinct phases.  First, there
is a compact vascular proliferation of solid,
largely unopened vascular structures.
Later, these structures evolve into a multi-
lobular arrangement with regular appearing
lumina.  In the final stage, there is a pro-
gressive development of pericytic cells. 

Immunohistochemically, vimentin stains
all the endothelial cells; and any spindle-
cell proliferation will mark for muscle-spe-
cific actin collagen type IV and will likely be
pericytic.1 Lobular capillary hemangioma
has features that link it with tufted heman-
gioma.

2. Progressive Capillary Hemangioma
(aka Acquired Tufted Angioma)

Wilson-Jones and Orkin17 described the
acquired tufted angioma, also known as
progressive capillary hemangioma or
angioblastoma.  Historically, these entities
have been regarded as similar or identical,
with the differences viewed as purely
semantic.  Yet, Padilla et al.18 have made
the case that this lesion should be consid-
ered a distinct clinicopathologic entity.

Acquired tufted angioma is certainly
related to the pyogenic granuloma (lobular
capillary hemangioma) and peripheral
satellite nodules resembling pyogenic gran-
ulomas have been observed.1

Clinically, acquired tufted angioma arises
as slowly enlarging erythematous macules
and plaques that often have a deep com-
ponent and typically occur on the neck and
upper trunk of children and young adults.

Histopathologically, the hallmark of this
hemangioma is the presence of small, cel-
lular, capillary tufts dispersed as “cannon-
balls” throughout the dermis.  The tufts
tend to be larger in the middle to lower der-
mis.

Immunoreactivity for CD31, CD34, factor
VIII-related antigen and Ulex europaeus
lectin is best seen in endothelial cells of
larger, well-formed vascular channels.
Ulex europaeus lectin also outlines the
capillaries of the vascular tufts, but except
for occasional dilated lumina within these
tufts, there is little or no staining for factor
VIII-related antigen.  The progressive
nature of acquired tufted angioma may
involve consideration of a low-grade
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angiosarcoma or Kaposi’s sarcoma.  The
most likely differential diagnosis is with pyo-
genic granuloma; although the vascular
lobules are very similar, the scattered
nature of acquired tufted angioma is fairly
characteristic.

III.  Other Vascular Lesions in
the Differential Diagnosis of
Kaposi’s Sarcoma

A.  Benign
1.  Acro-angiodermatitis.  Also known as

statis dermatitis, angiodermatitis or
pseudo-Kaposi’s sarcoma, acro-angioder-
matitis is a reactive vasoproliferative condi-
tion.19-22 The vessels of
acro-angiodermatitis are arranged in a lob-
ular pattern; have round, regular contour;
are centered in the papillary dermis; and
show no tendency to localize around pre-
existing dermal structures.  In contrast,
Kaposi’s sarcoma shows a haphazard
arrangement of slit-like vascular spaces
around dermal structures.  The inflamma-
tory infiltrate of Kaposi’s sarcoma is more
pronounced than that of acro-angioder-
matitis and contains more plasma cells.

2.  Bacillary Angiomatosis.  This disor-
der, which is also known as epithelioid
angiomatosis, typically occurs in patients
with AIDS, and in this setting, the clinical
appearance may be mistaken for Kaposi’s
sarcoma, especially because of bacillary
angiomatosis’ highly vascular features.23-25

The most helpful features in differential
diagnosis and for recognizing bacillary
angiomatosis are the presence of neu-
trophils and the interstitial, finely granular
aggregates.  Silver stains, and, if needed,
electron microscopy may be used to detect
the bacilli and confirm the diagnosis.  Bacil-
lary angiomatosis may show lobular aggre-
gates of blood vessels but lacks the
well-organized lobular architecture that
characterizes the pyogenic granulomas.

3.  Benign Lymphangioendothelioma.
This is a rare entity that can offer diagnos-
tic difficulty in distinguishing it from low-
grade angiosarcoma and the
lymphangioma-like form of Kaposi’s sar-
coma.26,27 It mimics patch-stage Kaposi’s
sarcoma.  The caveat is that the clinical
setting is important and that a diagnosis of
benign lymphangioendothelioma should
not be established on a small biopsy in the
absence of clinical history.1

4.  Spindle Cell Hemangioma.  Still,
there is yet another category of benign vas-
cular lesion which mimics Kaposi’s sar-
coma, which is known as spindle cell
hemangioma.  First discovered in 1986,
Weiss and Enzinger28 described this unique
vascular lesion as a low-grade gliosarcoma
having features of both cavernous heman-
gioma and Kaposi’s sarcoma.  Additional

cases of spindle cell hemangioma were
reported by Scott and Rosai29 in 1988 and
their findings showed that there was insuffi-
cient evidence to view spindle cell heman-
gioma as a low-grade angiosarcoma;
rather, it appears that spindle cell heman-
gioma is a non-neoplastic, reactive vascu-
lar proliferation, associated with malformed
blood vessels and repeated cycles of
recanalization after thrombosis.30,31 Spindle
cell hemangioma is not a capillary heman-
gioma and falls into a distinct category, yet
it too mimics Kaposi’s sarcoma.

B.  Borderline
1.  Kaposiform Hemangioendothelioma.

Also known as hemangioma with Kaposi’s
sarcoma-like features, this lesion is an
exceedingly rare vascular tumor occurring
almost exclusively in childhood and involv-
ing the soft tissue and skin.32 The differen-
tial diagnosis includes Kaposi’s sarcoma,
capillary hemangioma, spindle cell heman-
gioma, and acquired tufted angioma.

C.  Malignant
1.  Angiosarcoma.  Also known as malig-

nant hemangioma or lymphangiosarcoma,
this lesion is a rare, malignant endothelial
tumor that arises in skin, soft tissues,
breast, bones, liver, and other viscera.33-39

Kaposi’s sarcoma displays dissection of
dermal collagen by newly formed vascular
channels similar to that of angiomatous-
appearing and lymphangiomatous-appear-
ing areas of angiosarcoma.1

Angiosarcoma (AS) has a predominant
spindle cell pattern and may mimic plaques
and nodules of Kaposi’s sarcoma.  Fea-
tures of distinction include the identification
of more angiomatous areas in angiosar-
coma and a degree of cytologic atypia
exceeding that observed in even florid nod-
ules of Kaposi’s sarcoma.1 Along with vari-
ous important characteristics, the clinical
context is also helpful in differential diagno-
sis, since AS is often confined to the head
and neck of elderly individuals or unilater-
ally to a lymphedematous upper extremity,
while KS often does not involve such
anatomic sites in older individuals.1

IV.  Conclusion
Due to the proliferation of AIDS and its

related cutaneous manifestations, vascular
lesions have been studied in detail and
more intensively than previously.  Through
such investigation, Kaposi’s sarcoma has
been increasingly characterized; yet, more
time needs to be spent on the differential
diagnosis of a wide array of related der-
matopathologic entities.  

This paper has discussed the most com-
mon vascular lesions that need to be con-
sidered in the differential diagnosis of
Kaposi’s sarcoma, with special emphasis
on the capillary hemangiomas that may

mimic Kaposi’s sarcoma, both histologically
and clinically.  This paper has sought to
provide a new conceptual integration of the
relevant clinical entities.

While a number of investigators have
pointed out singular entities which mimic
Kaposi's sarcoma, that is, while there has
been discussion of each single type of cap-
illary hemangioma, such as targetoid
hemosiderotic hemangioma,8,9 microvenu-
lar hemangioma,10,11 pyogenic granuloma,12-

16 or acquired tufted angioma,17,18 this paper
has sought to integrate all of these entities
into one paper and to integrate them con-
ceptually by looking at the presence or
absence of a lobular architecture in the
structural histopathology of these clinical
entities.  

A novel categorization schemata has
been introduced; this integration should
prove to be helpful in the differential diag-
nosis of Kaposi’s sarcoma.

Further, it is hoped that the conceptual
hypothesis presented herein will engender
additional research into the similarities and
differences of the capillary hemangiomas
and related vascular neoplasms.  
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ABSTRACT

Confluent and Reticulated Papillomatosis (CRP) was first described by Gougerot and Carteaud in 1927.  This entity presents
with hyperpigmented hyperkeratotic papules and plaques with a tendency for central coalescence, and peripheral fading into nor-
mal skin forming a reticulated network.  Its etiology is unknown with theories including a disorder of keratinization and an abnor-
mal host response to Pityrosporum.  Treatment modalities include oral antibiotics and retinoids with variable response.  We
present a patient whom was initially treated for Pityriasis (tinea) versicolor but through lack of response to systemic antifungal
therapy and subsequent biopsy, a diagnosis of CRP was made.  This paper will review the clinical presentation, pathophysiology,
biopsy findings, and treatment of this entity through a review of the literature.
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Confluent and Reticulated Papillomatosis-
A Case Report and Review of the Literature

History
A 20 year old hispanic female presented

with a complaint of a mildly pruritic brown
rash for approximately 1.5 years.  The
patient first noticed the lesions on the mid-
chest, then noted subsequent spread to
the neck, back, abdomen, arms, and legs.
She had received multiple treatments from
her family physician including oral keto-
conazole,  topical ciclopirox cream, and
12% lactic acid lotion without improvement.
There was no family history of similar
lesions.  Past medical history was signifi-
cant only for asthma treated with albuterol.
The patient reported no drug allergies, and
review of systems was unremarkable. 

Physical Exam
Examination revealed 0.5-1.5cm brown

scaly papules and plaques mainly of the
chest, back, and abdomen with involve-
ment of the neck, arms, and legs to a
lesser degree.  The lesions were confluent
in the intermammary region and faded
peripherally on the abdomen, lower back,
and extremities forming a reticulated pat-
tern (Figures 1, 2, 3).  Intertriginous areas
were spared, and no oral lesions were
noted.

Evaluation and Course
After Wood's lamp and KOH examina-

tions did not reveal fluorescence nor evi-
dence of hyphae or spores respectively, a
4mm punch biopsy was obtained.  Differen-
tial diagnosis included CRP, pityriasis versi-
color, Darier's disease, and digitate
dermatosis.  Findings revealed hyperker-
atosis, papillomatosis, and acanthosis with
a sparse superficial perivascular lympho-
cytic infiltrate.  Periodic acid-Schiff stain did
not reveal evidence of fungus.

With a diagnosis of CRP the patient was
placed on minocycline 100mg bid.  Subse-
quently, calcipotriene cream 0.005% then
tretinoin cream 0.025% were added with
mild improvement after 4 months.  Consid-
eration was given to isotretinoin but the

patient did not wish to pursue this treat-
ment modality.

Discussion
Symptoms
First described by Gougerot and

Carteaud in 19271 as one of the primary
papillomatoses, CRP is usually an asymp-
tomatic dermatosis of unknown etiology.2

The majority of cases are sporadic though
familial cases have been reported in the lit-
erature.3,4

Onset typically occurs in adolescence or
early adulthood5 with a mean age of 21
years old.6 It has a gender and racial
predilection occurring 2.5x and 2x more
often in women and blacks respectively.7

The primary lesion as described by
Gougerot and Carteaud is a 1-2mm red
papule that turns gray then brown attaining
a size of 4-5mm.8 Initial sites of involve-
ment include the intermammary,11 inter-
scapular,12 and epigastric regions.8 The
papules then increase in number and
merge, becoming confluent centrally2,8

forming a rhomboid pattern with the long
axis running cephalocaudally.13 There is
also peripheral centrifugal spread9  with
fading of the lesions into normal skin form-
ing a reticulate pattern, hence the name
CRP.10 Areas of this peripheral extension
may include the face and neck,10 axilla,7

abdomen, and extremities though to a
lesser extent.15 Accentuation of skin folds
of the neck and axilla has been observed,
6  and no oral lesions are noted.2 Lesions
are usually asymptomatic with pruritis
occurring occasionally.10 In short, CRP
classically presents with multiple brown,
scaling papules and plaques in mainly a
seborrheic distribution16 with confluence
centrally and reticulation peripherally.

Pathophysiology
The etiology of CRP is unknown though

several theories exist on its pathogenesis.
As CRP is sensitive to retinoids and cal-
cipotriene, a disorder of keratinization has

been suggested.12,13,17,18,19,20,21 This was first
proposed by Meischer when he observed
response to vitamin A.22 Further support
comes from electron microscope studies
which show an increase in transitional cells
between the stratum corneum and granulo-
sum.15,4 This finding suggests premature
keratinization and has been associated
with ichthyotic disorders4 which are also
responsive to retinoids.  There is also alter-
ation of cornified cell structures and an
increased number of Odland bodies, also
supportive of a defect in keratinization.23

Marked expression of keratin 16 (K16),
seen in squamous epithelia undergoing
hyperproliferation or abnormal differentia-
tion,4 has also been observed in lesions of
CRP.  

Pityrosporum yeasts, classified in the
genus Malassezia using newer taxonomy,
are part of the normal skin microflora and
may cause superficial skin infection under
certain conditions.24 Whether CRP is due
to an abnormal host response to P. orbicu-
lare is unclear and controversial.10,15 Rea-
sons supportive of this theory include the
occasional presence of the yeast in lesions
of CRP,2,25,13,1,11,26 and its close clinic resem-
blance to pityriasis versicolor4,27 which is
caused by the fungus.  Further support
comes from the responsiveness of CRP to
topical and systemic antifungal agents,15,13,28

though this can be variable.11

Factors that argue against the role of
Malassezia (older term Pityrosporum) as
the cause of CRP include the fact that the
organism is a common nonpathogenic part
of the normal skin microflora in the yeast
form.29 It's presence in lesions of CRP
does not prove a causal relationship30 as
the majority of lesions are free of the
organism.2 Further, antifungal agents are
not effective in the majority of cases30 and
the efficacy of one such agent, selenium
sulfide,  may be more from its keratolytic
than antifungal properties.11

Other proposed causes and associations
include an endocrine imbalance,31 bacter-
ial infection,22 induction by UV light,35 and a
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clinical variant of amyloid cutis as amyloid
has been noted in skin lesions.33,34 Perhaps
stemming from its clinical and histological
resemblance to acanthosis nigricans, the
endocrine abnormalities that have been
linked to CRP include insulin resistance,
thyroid dysfunction, menstrual irregularities,
and obesity.2 However, no single hormone
abnormality is detected consistently, and
the evaluation is usually negative with the
majority of patients free of disease.11,36

As antibiotics have also been used suc-
cessfully in its treatment, it has been postu-
lated that CRP may be triggered by
bacterial infection.32 Staphylococcus may
be isolated from lesions of keratinizing dis-
orders,32 and staphylotoxin may affect kera-
tinization via induction of inflammatory
cytokines such as TNFa.37 In those with a
genetic predisposition, CRP may be trig-
gered by an abnormal response to staph
toxins or Malassezia colonization.  

Histopathology
The main histologic findings include

hyperkeratosis, papillomatosis,2 thinning of
the granular layer,10 and acanthosis (Fig-
ures 4 and 5).  Acanthosis tends to be mild
and focal, limited to the "valleys" between
elongated papillae.29 Papillomatosis is low
set or may be absent.25 Other findings that
may be present include a sparse superficial
perivascular lymphocytic infiltrate,2 basal
layer hyperpigmentation5 and focal atrophy
of the malphigian layer.14,5 Histologic differ-
ential diagnosis includes some epidermal
nevi along with acanthosis nigricans,
though the latter lacks mild dilation of
superficial dermal blood vessels and bead-
ing of elastic fibers that may be seen in
lesions of CRP.14

Diagnosis
The criteria for diagnosis originally

described by Gougerot and Carteaud is
based on lesion morphology, configuration,
site of initial manifestation, distribution, and
presence of concomitant manifestations.1,8

This is demonstrated by the finding of red-
brown scaly hyperkeratotic papules and
plaques initially in the midline of the chest
and/or upper back that coalesce centrally
and fade peripherally.  Absence of fungus
by means of Wood's lamp, KOH exam,5,11

and PAS stain also coincide with the diag-
nosis.  The biopsy findings of hyperkerato-
sis, papillomatosis, and acanthosis are
supportive not diagnostic as similar find-
ings can be seen in acanthosis nigricans
and epidermal nevi.25

Differential Diagnosis
The main differentials in the diagnosis of

CRP are pityriasis versicolor and acantho-
sis nigricans.  Pityriasis versicolor presents
similarly with brown scaly lesions in a simi-
lar age of onset and distribution as CRP,

though there is no reticulation2 and typically
no acral involvement.21 Diagnosis is con-
firmed with fluorescence on Wood's lamp,
and KOH exam showing the characteristic
hyphae and spores of Malassezia in the
so-called spaghetti and meatballs pattern.24

Biopsy does not reveal papillomatosis.
The site of onset and presence of a retic-

ulated pattern are probably the most impor-
tant clinical criteria in differentiating
acanthosis nigricans from CRP.6 Acantho-
sis nigricans is characterized by hyperpig-
mented velvety plaques that typically begin
in the axilla and posterior neck, and involve
the intertriginous areas.21 There is frequent
association with endocrinopathy,2 and
mucous membranes may be involved.
CRP typically begins in the midline chest or
back, spares the intertriginous areas, and
does not involve the oral mucosa.

Pseudoacanthosis nigricans presents
identically as acanthosis nigricans with vel-
vety hyperpigmented plaques in intertrigi-
nous areas.  It is a direct result of obesity
which leads to papillomatosis via sweating,
maceration, and friction.  By definition,
there are no associated endocrinopathies
and the condition improves with weight
loss.2,8,6

Other differentials in the diagnosis of
CRP include nummular and confluent
papillomatosis,8 Darier's disease, pseudoa-
trophoderma colli,8,11 epidermodysplasia
verruciformis,8 dyskeratosis congenita,7

Dowling-Degos disease and noninflamma-
tory epidermal nevi.5

Treatment
With regards to treatment, it is difficult to

judge efficacy as the disease is relatively
rare and its natural history is not com-
pletely understood.  CRP can be resistant
to therapy with no single agent uniformly
successful in providing long term relief.
Agents reported to be successful include
antibiotics, retinoids, vitamin D3 analogs,
and antifungal agents.

Response of CRP to antibiotics was first
noted in 1965.38 One of the most com-
monly reported antibiotics to be effective is
minocycline, a lipophilic synthetic derivative
of tetracycline.  In a study by Montemarano
et al using 50mg bid for 6 weeks, all 9
patients responded including 4 who
cleared and 3 who were left only with resid-
ual pigmentary changes.  Recurrence rate
was 33% at an average follow-up time of
11 months with all patients responding to
re-treatment.39

Though unknown, possible mechanisms
of action on the pathogenesis of CRP
include minocyclines' antibiotic or
immunomodulatory actions including anti-
inflammatory and anti-proliferative proper-
ties.39,40,41 Minocycline can reduce or inhibit
lymphocyte transformation, collagenase,
lipase, and free-fatty acids in sebum.  In

cultured keratinocytes IL1a and TNF are
inhibited.42 It also suppresses leukocyte
chemotaxis43 and blocks protein/DNA syn-
thesis which results in decreased epider-
mal proliferation.44 According to Poskitt and
Wilkinson, it is these latter properties that
may be responsible for its benefit in CRP.40

Other antibiotics found effective include
azithromycin,32,45 clarithromycin,32 and
erthromycin.32,46 The observation that differ-
ent antibiotics result in clearance when little
inflammation is seen clinically or histologi-
cally raises another possibility that CRP is
triggered by a bacterial infection that is
responsible for epidermal proliferation.32

Retinoids are vitamin A analogs and
effect cell differentiation and proliferation
via intracellular nuclear receptors that regu-
late gene expression.47 They are effective
in many dermatologic conditions including
disorders of cornification.48 Both topical
and systemic retinoids have been used in
CRP and their responsiveness suggests
disordered keratinization.9 Topical
tazarotene, an acetylenic retinoid with b/g
RAR specificity9 that normalizes epidermal
differentiation49 has been successful as
has tretinoin cream50 and gel.13,36 Sys-
temic retinoids are also reported effective
though should be considered second line
after antibiotics due to a greater side effect
profile.  Specific agents used have included
vitamin A,6 etretinate,17 and isotretinoin.20,21

In one study when combined with lactinol
lotion, isotretinoin at a dose of 1mg/kg for
14-18 weeks resulted in complete
response with no recurrence of lesions
after 18 months of follow-up.20

The vitamin D3 analog calcipotriol may
be useful in disorders of epidermal hyper-
proliferation12 as it is a potent regulator of
cell differentiation, and inhibitor of cell pro-
liferation in keratinocytes.51 It reduces
markers of abnormal keratinization52,53 such
as suprabasilar expression of  K16.12 Its
beneficial effect in CRP was first noted by
Kurkenoglu et al18 and supported by other
case reports.12,19

Lastly, antifungal agents have been
effective in some patients.  These include
selenium sulfide,11,13 propylene glycol,28 and
ketoconazole.54 Selenium sulfide is worth
noting in regards to the controversial role of
Pityrosporum in CRP.  It has both antifun-
gal and keratolytic properties and this latter
effect may explain its effectiveness as most
patients with CRP do not have Pityrospo-
rum13,11 as was previously discussed.

Course and Prognosis
The course of CRP is unpredictable and

subject to exacerbations and remissions,11
though spontaneous resolution can occa-
sionally occur.13 Temporary or partial reso-
lution followed by recurrence and
progression of disease after cessation of
treatment is commonly reported.27
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Conclusion
CRP should be considered in the differ-

ential diagnosis of hyperpigmented scaly
lesions involving seborrheic distributions.
Commonly used agents effective in treating
the dermatosis include antibiotics and
retinoids.  The therapeutic response to
multiple agents suggests that this entity is
a reactive pattern to a variety of endoge-
nous and/or exogenous agents that have
yet to be clearly defined.
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established (See PRECAUTIONS–Pediatric Use.) 

Treatment beyond 2 consecutive weeks is not recommended, and the total dosage should not exceed 60 g/week because 
the safety of VANOS™ Cream for longer than 2 weeks has not been established and because of the potential for the drug 
to suppress the-hypothalamic-pituitary-adrenal (HPA) axis. Therapy should be discontinued when control of psoriasis has 
been achieved. If no improvement is seen within 2 weeks, reassessment of the diagnosis may be necessary. 

CONTRAINDICATIONS

VANOS™ Cream is contraindicated in those patients with a history of hypersensitivity to any of the components of 
the preparation.

PRECAUTIONS

General: Systemic absorption of topical corticosteroids can produce reversible hypothalamic-pituitary-adrenal (HPA) 
axis suppression with the potential for glucocorticosteroid insufficiency after withdrawal of treatment. Manifestations of 
Cushing’s syndrome, hyperglycemia, and glucosuria can also be produced in some patients by systemic absorption of 
topical corticosteroids while on treatment. Use of more than one corticosteroid-containing product at the same time may 
increase total systemic glucocorticoid exposure.

Patients applying a topical steroid to a large surface area or to areas under occlusion should be evaluated periodically for 
evidence of HPA-axis suppression. This may be done by using cosyntropin (ACTH1-24) stimulation testing. Patients should 
not be treated with VANOS™ Cream for more than 2 weeks at a time, and only small areas should be treated at any one 
time due to the increased risk of HPA-axis suppression. 

If HPA-axis suppression is noted, an attempt should be made to withdraw the drug, to reduce the frequency of application, 
or to substitute a less potent corticosteroid. Recovery of HPA axis function is generally prompt upon discontinuation of topi-
cal corticosteroids. Infrequently, signs and symptoms of glucocorticosteroid insufficiency may occur requiring supplemental 
systemic corticosteroids. For information on systemic supplementation, see prescribing information for those products.

Application of VANOS™ Cream, 0.1% twice daily for 14 days in 18 adult patients with plaque-type psoriasis (10-50% BSA, 
mean 19.6% BSA) showed demonstrable HPA axis suppression in 2 patients (11%). 

HPA axis suppression has not been evaluated in psoriasis patients who are less than 18 years old. Pediatric patients may 
be more susceptible to systemic toxicity from equivalent doses due to their larger skin surface to body mass ratios. 
(See PRECAUTIONS–Pediatric Use.) 

If irritation develops, VANOS™ Cream should be discontinued and appropriate therapy instituted. Allergic contact dermatitis with 
corticosteroids is usually diagnosed by observing failure to heal rather than noting a clinical exacerbation as with most topical 
products not containing corticosteroids. Such an observation should be corroborated with appropriate diagnostic patch testing.

If concomitant skin infections are present or develop, an appropriate antifungal or antibacterial agent should be used. If a 
favorable response does not occur promptly, use of VANOS™ Cream should be discontinued until the infection has been 
adequately controlled.

VANOS™ Cream should not be used in the treatment of rosacea or perioral dermatitis, and should not be used on the face, 
groin, or axillae.

Information for the Patient: Patients using VANOS™ Cream should receive the following information and instructions. 
This information is intended to aid in the safe and effective use of this medication. It is not a disclosure of all possible 
adverse or unintended effects:

1) VANOS™ Cream is to be used as directed by the physician. It is for external use only. Avoid contact with the eyes.

2) VANOS™ Cream should not be used for any disorder other than that for which it was prescribed.

3) The treated skin area should not be bandaged or otherwise covered or wrapped, so as to be occlusive unless 
directed by the physician.

4) Patients should report to their physician any signs of local adverse reactions. 

5) Other corticosteroid-containing products should not be used with VANOS™ Cream without first talking to the physician.

6) If no improvement is seen in 2 weeks, the patient should be instructed to contact a physician. The safety of the use of  
VANOS™ Cream for longer than 2 weeks has not been established.

Laboratory Tests The cosyntropin (ACTH1-24) stimulation test may be helpful in evaluating patients for HPA axis suppression.

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Long-term animal studies have not been performed to 
evaluate the carcinogenic potential or the effect on fertility of fluocinonide.

Fluocinonide revealed no evidence of mutagenic or clastogenic potential based on the results of two in vitro genotoxicity 
tests (Ames test and an in vitro chromosomal aberration assay in human lymphocytes). However, fluocinonide was positive 
for clastogenic potential when tested in the in vivo mouse micronucleus assay.

Pregnancy Category C: Teratogenic Effects: Corticosteroids have been shown to be teratogenic in laboratory animals 
when administered systemically at relatively low dosage levels. Some corticosteroids have been shown to be teratogenic 
after dermal application in laboratory animals.

There are no adequate and well-controlled studies in pregnant women. Therefore, VANOS™ Cream should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Systemically administered corticosteroids appear in human milk and could suppress growth, interfere 
with endogenous corticosteroid production, or cause other untoward effects. It is not known whether topical 
administration of corticosteroids could result in sufficient systemic absorption to produce detectable quantities in breast 
milk. Nevertheless, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother. 

Pediatric Use: Use in patients under 18 years of age is not recommended. Safety and effectiveness in pediatric patients 
have not been established. Because of a higher ratio of skin surface area to body mass, pediatric patients are at a greater 
risk than adults of HPA-axis suppression and Cushing’s syndrome when they are treated with topical corticosteroids. They 
are therefore also at greater risk of adrenal insufficiency during or after withdrawal of treatment. Adverse effects including 
striae have been reported with inappropriate use of topical corticosteroids in infants and children. 

HPA-axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight gain, and intracranial hypertension 
have been reported in children receiving topical corticosteroids. Manifestations of adrenal suppression in children include 
low plasma cortisol levels and absence of response to cosyntropin (ACTH1-24) stimulation. Manifestations of intracranial 
hypertension include bulging fontanelles, headaches, and bilateral papilledema.

Geriatric Use: Clinical studies of VANOS™ Cream did not include sufficient numbers of subjects aged 65 and over to 
determine whether they respond differently from younger subjects. In general, dose selection for an elderly patient should 
be cautious.

ADVERSE REACTIONS

In clinical trials, a total of 443 patients with atopic dermatitis or plaque-type psoriasis were treated once daily or twice daily 
with VANOS™ Cream for 2 weeks. The most commonly observed adverse events in these clinical trials were as follows:

Adverse Event 
VANOS™ Cream, 

once daily (n=216)
VANOS™ Cream, 

twice daily (n=227)

Vehicle Cream, 
once or twice daily 

(n=211)

Headache 8/216 (3.7%) 9/227 (4.0%) 6/211 (2.8%)

Application Site Burning 5/216 (2.3%) 4/227 (1.8%) 14/211 (6.6%)

Nasopharyngitis 2/216 (0.9%) 3/227 (1.3%) 3/211 (1.4%)

Nasal Congestion 3/216 (1.4%) 1/227 (0.4%) 0

Unspecified Application 

Site Reaction
1/216 (0.4%) 1/227 (0.4%) 3/211 (1.4%)

No other adverse events were reported by more than 1 subject receiving active treatment. The incidence of all adverse 
events was similar between the active treatment groups and the vehicle control groups.

The following additional local adverse reactions have been reported with topical corticosteroids, and they may occur more 
frequently with the use of occlusive dressings and higher potency corticosteroids. These reactions are listed in an 
approximate decreasing order of occurrence: burning, itching, irritation, dryness, folliculitis, hypertrichosis, acneiform 
eruptions, hypopigmentation, perioral dermatitis, allergic contact dermatitis, maceration of the skin, secondary infection, 
skin atrophy, striae, and miliaria.

Systemic absorption of topical corticosteroids has produced hypothalamic-pituitary-adrenal (HPA) axis suppression 
manifestations of Cushing’s syndrome, hyperglycemia, and glucosuria in some patients.

OVERDOSAGE

Topically applied VANOS™ Cream can be absorbed in sufficient amounts to produce systemic effects (see PRECAUTIONS ).

DOSAGE AND ADMINISTRATION

Apply a thin layer of VANOS™ Cream once or twice daily to the affected skin areas as directed by a physician. 
Twice daily application has been shown to be more effective in achieving treatment success after 2 weeks of 
treatment (See CLINICAL STUDIES).

Treatment with VANOS™ Cream should be limited to 2 consecutive weeks, and amounts greater than 
60 g/week should not be used.

Therapy should be discontinued when control has been achieved. If no improvement is seen within 2 weeks, 
reassessment of diagnosis may be necessary.

HOW SUPPLIED

VANOS™ (fluocinonide) Cream, 0.1% is supplied in aluminum tubes as follows:

30 g (NDC 99207-525-30)

60 g (NDC 99207-525-60)

Store at controlled room temperature: 15o to 30oC (59o to 86oF).

Manufactured for: 
MEDICIS, The Dermatology Company®

Scottsdale, AZ 85258

Manufactured by:
Patheon, Inc.
Mississauga, Ontario
Canada L5N 7K9

Made in Canada
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Treatment of Lichen Amyloidosis with 
Narrow-Band Ultraviolet B Phototherapy

CASE 1
A 74-year-old Caucasian male pre-

sented with a history of a pruritic rash on
his lower extremities over the last 7
months.  Examination revealed multiple
erythematous bilateral pretibial and thigh
papules.  Subsequent biopsy demon-
strated eosinophilic deposits in the papil-
lary dermis and stained pale blue with
acid-orcein-Giemsa stain, confirming the
rash to be LA (Fig 1).  Attempts to control
pruritus with topical fluocinolone acetonide
0.01% failed.

NBUVB was then instituted (18 treat-
ments, 15.0 J/cm2 cumulative dose,

4.45mW irradiance), followed by a reduc-
tion in itching and subsequent resolution of
visible lesions.  A repeat biopsy of previ-

ously-involved skin demonstrated no char-
acteristics of LA and the
acid-orcein-Giemsa stain was negative (Fig
2).  The patient continued to be asympto-
matic without further treatment for the fol-
lowing year.

CASE 2
A 41-year-old otherwise healthy Asian

female complained of a 2-year-old itchy

rash on her legs and back.  Examination of
her legs revealed multiple erythematous
papules in a pretibial distribution bilaterally.
An erythematous hyperpigmented patch
was found on the interscapular region of
her back.  Biopsy of a pretibial lesion
showed pale eosinophilic deposits within
the papillary dermis which stained light
blue with acid-orcein-Giemsa, consistent
with amyloid.  The overlying epidermis
showed focal hydropic degeneration of the
basal layer, confirming a diagnosis of LA.
A biopsy of the patch on her back also
revealed eosinophilic deposits which
stained pale blue with acid-orcein-Giemsa,
consistent with a diagnosis of macular
amyloidosis.

Treatment with NBUVB phototherapy
(20 treatments, 28.5 J/cm2 cumulative
dose, 4.45mW irradiance) improved first
her pruritus and then her lesions.
Approximately one month later, however,
the pruritus returned.  Attempts to man-
age her itching with trials of triamcinolone
acetonide cream 0.1%, doxepin
hydrochloride cream 5%, tazarotene
cream 0.1%, and halobetasol ointment
0.05% all failed.  NBUVB phototherapy
was again instituted (26 treatments, 24.8
J/cm2 cumulative dose, 4.45mW irradi-
ance) and again proved to be successful
in controlling both her symptoms and pre-
venting her lesions from returning.  The
patient’s condition is being maintained
with tazarotene cream 0.1% and NB-UVB
as needed.

DISCUSSION
It is difficult to find an effective, lasting
treatment for LA.  We have presented two
cases of resistant LA, which responded
well to NBUVB phototherapy.  In one
patient, there was histologic clearance of
the amyloid deposits after treatment, a
result that has never been reported previ-
ously.  This suggests that NBUVB pho-
totherapy is a reasonable therapeutic
option for patients with LA.  Further trials

Figure 1.  Patient’s legs with multiple
pretibial erythematous papules and
corresponding histology, before treat-
ment.  

Figure 2. Same patient’s legs and
repeat biopsy’s histology, after
NBUVB treatment.

ABSTRACT

This manuscript describes two cases of lichen amyloidosis, a persistent, pruritic disorder typically affecting the anterior legs.
Phototherapy utilizing narrow-band ultraviolet B has been used to treat many diseases of the skin, but reports of its use to treat
lichen amyloidosis are lacking and no report has shown histologic clearance of disease.  We describe two cases of lichen amyloi-
dosis successfully treated with narrow-band ultraviolet B phototherapy and provide evidence of histologic clearance.



of NBUVB phototherapy for this condition
are needed to establish its effectiveness
and develop reproducible protocols.
Given the resistance of this condition to
most treatment options and the success
NB-UVB had in these patients, photother-
apy may also be used to elucidate the
pathophysiology of the condition.
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Case report:
39 year old male presents with complaint

of a 2 month history of 2 asymptomatic
nodules on the penis.  Patient thought that
this may have been due to injury.  Patient
relates that he was getting out of a “per-
sonal protective device” to release him
from a parachute when he experienced an
intense frictional event with the gear rub-
bing on his genital and groin region.
Patient reports that there were no abra-
sions or cuts on the genitalia following this
event.  However, over the next few weeks,
patient noticed the development of the
penile lesions.

Physical examination reveals two mobile,
well-circumscribed, purplish subdermal
papules measuring approximately 2-2.5mm
in diameter on the dorsal penile shaft, pos-
terior to the corona.  These penile lesions
were biopsied.

Histopathology shows two intradermal
nodular collections of large pleomorphic
epitheloid endothelial cells arranged indi-
vidually and in whorled aggregates.  There
were erythrocytes, lymphocytes, and scat-
tered eosinophils.  (Figure 1-3) Immunohis-
tochemical studies reveal strong positivity
for CD31 (Figure 4) and were negative for
CD34, CEA, S100, and EMA.  The histo-
logical features were suggestive of the
diagnosis of an epitheloid angiosarcoma. 

Because of the rarity of this tumor,
extradepartmental consultations were
obtained and yielded conflicting results.
One of the experts confirms and favors the
diagnosis of epitheloid angiosarcoma;
whereas the other favors the diagnosis of
an exuberant epitheloid hemangioma
rather than an epitheloid angiosarcoma.
Despite the conflicting opinions, both
experts recommended that patient receive
a definitive total surgical excision of the
involved area.

Patient was subsequently referred to an

urologist for definitive total surgical excision
of involved area down to corpora.  Final
pathology revealed a micro focus of
angiosarcoma with margins clear.  This
case was reviewed at a tumor board con-
sisting of urologists and oncologists and
the consensus was that radiation therapy
be administered to the area.  It was also
agreed upon that no further extirpative
surgery was necessary.  A panel of blood
work, consisting of complete blood count
with differential, blood urea nitrogen, creati-
nine, electrolytes, glucose, and liver profile,
and imaging studies, consisting of chest x-
ray and CT scan of the abdomen and
pelvis, were also obtained.  All were unre-
markable.  At patient’s 12 months follow up
status post surgical excision and radiation
therapy, patient has not had any recurrence
of the tumor.

Discussion
A Epitheloid angiosarcoma is a rare vari-

ant of high grade cutaneous angiosar-
coma.

Clinically, it is similar to conventional
angiosarcomas.  It often presents as a red
or bluish patch, plaque, or nodule.  These
lesions tend to ulcerate.  It most commonly
occurs on the lower extremities and less
frequently on the face and scalp.  It com-
monly presents in the middle aged and
elderly population, with male:female ratio
being 2:1. (1,2,3)  Underlying pathophysiol-
ogy remains unclear.  Proposed implicated
causes include radiation exposure and for-
eign body reaction. (4,5) 

Histologically, epitheloid angiosarcomas
are composed of sheets of rounded epith-
eloid cells with abundant eosinophilic cyto-
plasm, vesicular nuclei, and prominent
nucleoli.  Irregular vascular channels lined
by atypical endothelial cells may occasion-
ally be seen dissecting through collagen
bundles.  A few intracytoplasmic vacuoles
are seen.  This is often an expression of

primitive luminal differentiation.  Immuno-
histochemical studies that can help demon-
strate vascular differentiation include factor
VIII-related antigen, which exhibit positivity
in neoplastic cells in angiosarcomas;
CD31, which is an antibody against adhe-
sion molecule found in endothelial cells
and is highly sensitive and specific marker
for endothelial differentiation; CD34, which
is the proposed discriminatory antibody to
differentiate benign vs. malignant cuta-
neous vascular proliferation and is positive
only in benign lesions; and Ulex europaeus
I lectin, which is more sensitive but less

ABSTRACT

Epitheloid angiosarcoma is a rare variant of high grade cutaneous angiosarcoma.  It is clinically indistinguishable from the con-
ventional cutaneous angiosarcomas.  Histologically, epitheloid angiosarcomas can have similar features when compared to other
epitheloid tumors and can have variable expression of cellular markers such as cytokeratin.  Because of this, it often poses some
diagnostic difficulties for both the clinician and dermatopathologist.    We report a case of a 39 year old male who presented with
nondescript papules on the penile shaft and subsequent biopsy yielded conflicting opinions.  One expert favored the diagnosis of
an epitheloid angiosarcoma while the other favored the diagnosis of an exuberant or atypical epitheloid hemangioma.   We are
reporting this case because of its unusual clinical presentation and its diagnostic dilemma it poses.  We also reviewed the literature
on epitheloid angiosarcoma and summarized the information in a concise table. 

Theresa Ng, D.O.*, Schield Wikas, D.O.**
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Epitheloid Angiosarcoma vs Atypical Epitheloid Hemangioma:
A Diagnostic Dilemma

Figure 1
Low Magnification: Intradermal nodu-
lar collections of basophilic cells with
extravasated RBCs

Figure 2 
Higher Magnification:  Irregular vascu-
lar channels are noted



Table 1.

Age/Sex Site Treatments Follow-up Data

Perez-Atayde et al (16) 69/M Scalp Radiation therapy

Surgical Excision

-Recurrent tumor and 

metastases to cerival lymph 

node and right humerus at 20 

mos follow-up

-Pt died 6 mos later secondary 

to meningitis due to direct 

extension of tumor to the 

meninges.

Marrogi et al (8) 41/M Shoulder Surgical excision

Radiation therapy

-metastases noted axillary 

lymph nodes at 30 mos and 

cerival lymph nodes at 59 

mos.

-at 67 mos after treatment, pt 

is in good condition without 

further metastases or 

recurrence

53/M Nose Surgical excision

Radiation therapy

-tumor recurrence and 

metastases to lymph nodes and 

right posterior rib.

-at 53 mos after initial 

excision, pt has remained 

healthy without clinical 

evidence of tumor

72/F Flank

Groin

Chemotherapy -10 months after presentation, 

pt is living with disseminated 

tumor

NG, WIKAS26
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Fletcher et al (11) 62/M Thigh - -at 3 weeks, tumor with rapid 

enlargement and metastases to 

inguinal lymph nodes and 

right lung

-Pt died 2 mos after initial 

presentation

63/M Buttock Surgical excision

Radiation therapy

-after few weeks, metastases 

to right maxillary gingival

-1 year later, metastases noted 

in femoral artery and 

abdominal aorta which was 

resected and grafted

-2 ½ year after initial 

presentation, patient is alive 

and disease-free

62/M Deltoid

Lung

Surgical excision

Radiation therapy

Right upper 

lobectomy of the lung 

and rib resection

-at 1 year follow-up after 

treatment, pt is alive and 

disease-free

36/M Perianal 

region

Tumor deemed 

inoperable at 

laparotomy

Radiation therapy

-at 1 year follow-up, pt is 

terminally ill with extensive 

pelvic disease



Continue Table 1 Age/Sex Site Treatments Follow-up Data

68/F Thigh Palliative amputation -at presentation, pt found to 

have multiple pulmonary and 

pleural metastases

-pt died 4 mos after initial 

presentation

32/M Ankle Surgical excision -at 4 mos follow-up, there was 

local recurrence

-pt lost ot follow-up

62/M Arm Data unavailable Data unavailable

78/M Thigh Palliative radiation 

therapy

-at 2 mos follow-up, no 

evidence of mets noted

Prescott et al (12) 64/M Scalp Data unavailable Data unavailable

83/F Forehead Radiation therapy -pt died 6 months later

45/F Breast Radical surgical 

excision

Radiation therapy

-pt died 5 years later after first 

recurrence secondary to lung 

metastases

74/M Forehead Multiple surgical 

excisions

Radiation therapy

-pt died 4 years later after 

metastases to lungs, adrenals, 

and kidneys as noted on 

autopsy

McCluggage et al (6) 61/M Buttock Surgical excision -at 3 mos after initial excision, 

metastases noted on the right 

fibula which was removed.

-no further follow-up data

available

Hallel-Halevy et al (15) 64/F Shin Above knee 

amputation

-rare complication of 

elephantiasis

-follow-up data unavailable

NG, WIKAS28
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specific than factor VIII-related antigen in
identifying angiosarcomas. (1)   There have
been a few reports of epitheloid angiosar-

comas expressing cytokeratin positivity. (6)
Because of its variable expression of cytok-
eratin, it poses diagnostic difficulties in dif-
ferentiating angiosarcoma vs. epitheloid
melanoma and other carcinomas. (7)
Ultrastructural studies often demonstrate
abundant cytoplasmic intermediate fila-
ments, numerous pinocytotic vesicles,
intracytoplasmic vacuoles and scarce or no
Weibel-Palade bodies in the neoplastic
endothelial cells. (1,6,8)

Differential diagnoses of epitheloid
angiosarcomas include epitheloid heman-
gioma, epitheloid hemangioendothelioma,
epitheloid sarcoma, and epitheloid malig-
nant melanoma.  Epitheloid hemangioma is
an uncommon benign vascular tumor.
There have been typical and atypical or
exuberant examples of epitheloid heman-
giomas reported.  The exuberant epitheloid
hemangiomas can often be confused with
epitheloid angiosarcomas.  Histologically,
they may be similar; however, epitheloid

angiosarcomas exhibit a more pronounced
destructive growth pattern, high mitotic rate
with atypical mitoses, and significant
nuclear variability. (9) 

Epitheloid hemangioendothelioma is a
low grade angiosarcoma that was first
described by Weiss and Enzinger in 1982.
Histologically, this tumor is characterized by
a proliferation of cords and nests of plump,
epitheloid eosinophilic cells embedded in a
fibromyxoid or sclerotic stroma.  Cytoplas-
mic vacuoles and slight pleomorphism and
occasional mitotic figures are present.
Large vascular channels are rarely seen
except at the periphery. These features
impart a histopathologic appearance inter-
mediate between epitheloid hemangioma
and epitheloid angiosarcoma.  The latter
differs from epitheloid hemangioendothe-
lioma in that there is increase cellularity
characterized by more solid sheets of neo-
plastic cells with marked atypia and pleo-
morphism and abundant mitotic figures.
Furthermore, necrosis en masse is present
where there is necrosis occurring in both
individual cells and large areas of the neo-
plasm. (10)

Moreover, epitheloid angiosarcomas
have been misinterpreted as carcinoma
and epitheloid melanoma due to the fact
that these tumors express cytokeratin. (6,
11, 12)  Immunohistochemical studies,
including S100, CD31, CD34, factor VIII-
related antigen, Ulex europaeus I lectin,
and EMA, are invaluable in delineating
these differential diagnoses. (7, 13)

Epitheloid angiosarcomas often follow an
aggressive behavior with high local recur-
rence and chance for metastatic disease in
about one third of the cases. (14)  How-
ever, there have been a few reported cases
of epitheloid angiosarcomas with a slow,
protracted course depicting a lower degree
of malignancy. (8)  Whether this tumor car-
ries a better prognosis compared to the
other variants of angiosarcomas remains
unclear.  Treatments for epitheloid
angiosarcoma include surgical excision
with wide margins with or without
chemotherapy and radiation therapy.

Review of Literature
o Angiosarcoma was first systematically

described by Caro and Stubenrauch in
1945.  Its association with postmastectomy
lymphedema was later described in 1948
by Stewart & Treves in 1948.  Angiosarco-
mas occurring on the face and scalp of the
elderly were described by Wilson-Jones in
1964.  (14)  Cutaneous epitheloid
angiosarcomas have only been recently
described.  To the best of our knowledge,
there have been a total 18 cases of cuta-
neous epitheloid angiosarcomas reported
up to date in the English language.   These
cases are summarized and presented in

Table 1.  Of the 18 cases, 13 were men
and 5 were females.  The age of the
patients ranged from 32 to 83.  Sites of
involvement in the order of decreasing fre-
quency were: lower extremities (26%),
upper extremities (16%), face (16%), But-
tock (16%), scalp (11%), trunk (11%), and
groin (1 case).   Treatment regimens that
these patients received ranged from vary-
ing degrees of surgical excisions,
chemotherapy, and radiation therapy.  One
of the 18 patients succumbed to the dis-
ease 2 months after initial presentation
before any treatment could be initiated.
Treatment data was unavailable in 2 of the
18 cases; and follow-up data was unavail-
able in 3 of the 18 cases.  Local recurrence
was noted in 4 of the 15 cases (27%).
Metastases were noted in 11 of the 15
cases (73%).

Conclusion:
In summary, cutaneous epitheloid

angiosarcoma is a rare histiologic variant of
cutaneous angiosarcoma which has a
predilection for the lower extremities.  How-
ever, there are some reports of this occur-
ring on the scalp, face, upper extremities,
and buttock regions.  We report a case of
cutaneous epitheloid angiosarcoma occur-
ring on the dorsal penile shaft.  Based on
histological and morphological grounds,
this tumor often poses diagnostic difficul-
ties for both clinicians and pathologists.
With regards to prognosis, there have been
conflicting reports.  Despite aggressive
therapy, local recurrence and metastasis
often occur because of its multifocality and
its unapparent subclinical spread. (15) 
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ABSTRACT

Erythromelalgia is a rare condition characterized by intense pain, erythema, and increased temperature of the skin, primarily
affecting the hands and feet.  Although the pathophysiology is not completely understood, it is hypothesized that erythromelalgia is
the result of a combination of neuropathy and a disruption in vascular dynamics.  Treatment of erythromelalgia is empirical with
mixed outcomes.  Recent clinical studies have suggested promising results with the use of calcium channel blockers and magne-
sium therapy.  A case report and review of the literature is presented below.
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Erythromelalgia: Case Report and Review of Literature

Report of Case
A sixty-six year old Caucasian female

was referred for dermatological evaluation
after a year of an intensely painful, erythe-
matous eruption that extended from the
dorsal surfaces of the feet to the mid tibia
region bilaterally in a circumferential pat-
tern (Figure 1 and 2).  There was thicken-
ing as well as a yellow discoloration of the
nail plate in all ten toenails.  The patient
first noticed parasthesias in her left foot
one year prior to presentation.  Gradually,
the left foot erythema and pain progressed
in a cephalad fashion.   A similar pattern
followed in the right extremity a week later.
Her past medical history was significant for
ankle surgery on her left foot four years
prior to presentation.  Initially, she was
diagnosed with cellulitis by her primary
care physician and treated with cephalexin
for 14 days.  When her symptoms did not
resolve, the patient was placed on van-
comycin for a course of ten days.   The
vancomycin was discontinued when the
patient’s symptoms did not improve.   In
addition, toenail scrapings performed in the
primary care office for fungal culture were
negative.  

On presentation to the dermatology
clinic, gross examination of the lower
extremities revealed extensive edema,
scaling and erythema (Figure 3).  The plan-
tar surface of the feet were spared bilater-
ally.  The skin of the foot and tibia was
warm and blanched easily when light pres-
sure was applied.  All ten toenails demon-
strated thickening as well as a yellow
discoloration of the nail plate (Figure 3).
Pedal pusles were present and normal
bilaterally.  KOH preparations of the toe-
nails were repeated and found to be nega-
tive for fungal elements. 

Laboratory evaluation was positive for
antinuclear antibody (ANA) and an ESR
level was positive at 95.  Lupus panel,
excluding ANA, was negative.  CBC
results, EKG, and chest x-ray were within
normal limits.  Repeated punch biopsies
were normal and did not show any histo-
logical findings consistent with cellulitis,

systemic lupus erythematosus, discoid
lupus, sarcoidosis or scleroderma.  Due to
the patient’s previous traumatic event of
ankle surgery and her symptoms of abnor-
mal heat, erythema and burning pain,
reflex sympathetic dystrophy (RSD) was
considered.  However, it was excluded
based on the patient’s history.  The patien-
t’s symptoms appeared spontaneously and
were unrelenting.  With RSD the symptoms
can typically reverse and the involved limb
can become cold and contracted, a feature
not observed in this patient.  Moreover, the
progression of the patient’s disease was
bilateral.  While RSD can present bilater-
ally, it typically follows a unilateral distribu-
tion.  Based on the patient’s history,
description of symptoms, and laboratory
findings, a diagnosis of erythromelalgia
was made.  Treatment was initiated with
aspirin but was unsuccessful in relieving
pain or other symptoms.  Trials of calcium
channel blockers, gabapentin, and the fen-
tanyl patch were also tried but failed to offer
the patient any relief.  The patient still suf-
fers from erythromelagia without significant
pain relief and is currently experimenting
with magnesium therapy.  

Review of Literature
Erythromelalgia (EM) is a rare disorder

consisting of erythema (erythros), burning
pain (algia), and increased skin tempera-
ture typically affecting the lower extremity
(melos).   Erythromelalgia has also been
referred to as erythermalgia, in order to
recognize the increased skin temperature
(thermos) so characteristic of the condi-
tion1-3.  Currently, no definitive diagnostic
studies exist to confirm the presence of the
disease2-5.  However, general criteria are
utilized to make a diagnosis.  In a study
performed by Davis et al, three inclusion
criteria were used: red, hot, and burning
extremities4.  Thompson et al set forth five
criteria to establish a diagnosis of EM: 1)
burning extremity pain, 2) pain aggravated
by warming, 3) pain relieved by cooling, 4)
erythema of the affected skin, and 5)
increased temperature of the affected skin2-

Figure 1
Anterior aspect patient’s lower extrem-
ities. Note erythema and symmetrical
involvement

Figure 2
Posterior aspect of patient’s lower
extremities. Note cirumferential distri-
bution



3.  While these inclusion criteria are helpful
to establish a diagnosis of EM, the inci-
dence and prevalence of erythromelalgia in
the United States is not known5. 

Researchers have classified erythrome-
lalgia as primary or secondary5,6.  Primary
erythromelalgia arises spontaneously,
affecting patients at any age, while sec-
ondary erythromelalgia is associated with a
variety of disorders ranging from blood
dyscrasias to autoimmune diseases.  Fur-
ther classification of EM by Mork divides
erythromelalgia into two broad categories,
“syndrome” and “phenomenon.”2 EM is a
“syndrome” if there is a strong family his-
tory and symptoms are limited to the feet
and legs and are diagnosed in childhood
and adolescence, while “phenomenon” is
reserved for all other cases.  In this classifi-
cation, “phenomenon” breaks down further
into primary and secondary EM as
described above. 2

The exact pathophysiology of EM is
unknown.  The underlying pathophysiology
appears to be an ambiguous interplay
between a disruption in vascular dynamics
and small fiber neuropathy1,7.  The vascular
component of EM’s pathophysiology lies in
a basic imbalance in blood perfusion2,5,6.
Precapillary sphincters, responsible for
delivering oxygen, become constricted.  In
response to this, the body increases blood
flow to the affected area.  Concurrently,
arteriovenous anastomoses, responsible
for heat and temperature regulation, are left
open.  The combination of these two
events results in an increase in total blood
perfusion with deficient nutritive perfusion.
Consequently, there is “the coexistence of
hypoxia and hyperemia in affected skin”8

(page 191).  Furthermore, Davis et al
observed that most patients with EM have
a small-fiber neuropathy7.  Interestingly
enough, there is speculation that the neu-
ropathy affects vascular tone resulting in
the pathological environment described
previously.  However, there is no conclusive
evidence of how the two findings interact or
which is the primary abnormality7.  There is
some speculation about the role of genet-
ics in erythromelalgia.  A study published in
the American Journal of Human Genetics

suggests that there is a primary erythrome-
lalgia susceptibility gene located on chro-
mosome 2q31-329.

The natural history of erythromelalgia
varies from patient to patient and has been
compiled based on a study by Davis et al
of 168 patients with EM4.  The onset can
be gradual, over a period of years, or sud-
den, spreading within a matter of weeks.
Some cases remain mild and manifest only
during acute exacerbations.  Patients with
mild erythromelalgia experience “flares”
which typically strike late in the day.  In
between flares, patients are typically
asymptomatic.  Other sufferers of EM fol-
low a constant course, of a mild or severe
quality that may progressively worsen over
time.  Typically, erythromelalgia occurs in
the feet and hands with a bilateral distribu-
tion.  However, erythromelalgia may be uni-
lateral and occur in areas where
arteriovenous anastamoses are prevalent
such as the nose and ears 3-5.

Patients with erythromelalgia are incredi-
bly intolerant to heat, a reality which greatly
affects their lifestyle.  Heat serves as a trig-
ger for flares and aggravates current
episodes, increasing their severity and the
patient’s need for relief.  Some patients are
more sensitive to heat changes than oth-
ers.  To combat increases in environmental
temperature, patients engage in water
immersion, a practice that is frowned upon
due to its increased risk of causing skin
breakdown, irritant contact dermatitis,
ulcers, and possible amputation3,5.  Some
victims of erythromelalgia find relief by ele-
vating affected areas, avoiding constricting
clothes or shoes, or carrying portable fan-
ning devices wherever they may go.  Other
triggers for the disease include exercise,
certain foods or drinks, such as alcohol,
and psychological elements, such as
stress or depression5.

Not only can erythromelalgia be physi-
cally straining, it also has psychological
and social costs to patients.  The marked
erythema, swelling, and nail changes are
cosmetic concerns for many.  The pain
accompanying erythromelalgia impacts
daily function, including activities of daily
living and work performance.  In addition,
many patients avoid triggers such as heat,
exercise or excessive movement, which
includes walking to the store or traveling
outside the home.  Heat in particular has
forced many EM patients to avoid warm
weather, relocate their residence or avoid
warm showers.  As a result, many patients
are confined to their homes, a risk factor for
developing loneliness and depression1.
Furthermore, suicide remains an often
overlooked concern for both physicians and
their patients.  Patients, especially those
with severe EM, become frustrated with
their disease, its disabling nature, and the
lack of consistently efficacious treatment
options.

The treatment of erythromelalgia contin-
ues to be an unwieldy process of trial and
error5.  Lifestyle modification has proved
quite helpful to many patients, ranging from
simple adjustments like wearing open-toed
shoes year round to more drastic mea-
sures such as relocating one’s residence to
cooler environments1,5.  Initially, research
demonstrated relief with capsaicin cream
but later studies disputed this4.  A vast
array of medications have been used with
mixed success.  One of the most common
options is aspirin, which has proved thera-
peutic for patients with secondary EM due
to blood dyscrasias5.  According to Cohen,
calcium antagonists, especially diltiazem
and amlodipine besylate (Norvasc™) are
first line treatment for EM11.  Similarly, mag-
nesium, which also acts as a calcium
antagonist, provides relief for EM
patients1,10,11.  Chelated or liquid magnesium
typically yield the most beneficial results.
Selective serotonin reuptake inhibitors,
such as venlafaxine12 (Effexor™), tricyclic
antidepressants, and anticonvulsants such
as gabapentin, have reduced pain associ-
ated with the disease.  It is common to use
gabapentin in combination with an SSRI or
tricyclic antidepressant5,11.

Other treatment options include par-
enteral approaches such as nitroprusside,
which has been helpful in some children
and adolescents and is considered to be
the drug of choice for those age groups5,11.
Lidocaine and prostaglandin infusions are
also used with varying results.  Invasive
procedures available to EM patients
include sympathetic blocks and epidurals,
sympathectomies and the use of a dorsal
column stimulator5.  In addition, there has
also been a documented case of a hyper-
baric oxygen treatment11.  For this patient,
hyperbaric therapy did not improve symp-
toms but actually made them worse.  Over-
all, treatment is a complicated process and
should be approached in a stepwise fash-
ion.

Erythromelalgia remains to be a rare
condition that challenges both patients and
clinicians.  EM possesses a complicated
profile, from its pathophysiology to its nat-
ural history and continues to have a pro-
found effect on the physical, social, and
psychological lives of patients. 

References
1.    Davis, M.D.P. Rooke, T. Erythromelalgia. Current Treat-

ment Options in Cardiovascular Medicine 
2002; 4(3):207-222.

2.    Mork, C. Erythromelalgia: A Mysterious Condition?
Archives of Dermatology 2000 Mar;136: 406-409.

3.    Thompson G.H. Hahn, G. Rang M. Erythromelalgia. Clini-
cal Orthopedics 1979;114:249-254.

4.    Davis, M.D.P. O’Fallon W.M. R. Rogers, R.S. III, Rooke
T.W. Natural History of Erythromelalgia: 

Presentation and Outcome in 168 Patients. Archives of
Dermatology 2000;136:330-336.

5.    Cohen J.S. Erythromelalgia: New Theories and New Ther-
apies. Journal of the American Academy of   

Figure 3 
Patient’s left foot. Note involvement of
toenails, and edema and scaling of
skin

CAMPBELL, KREPTOWSKI,  HALCIN32



33ERYTHROMELALGIA: CASE REPORT AND REVIEW OF LITERATURE

Dermatology 2000; 43(5 Pt 1):841-7.

6.    Mork, C. Kvernebo, K. Asker, C.L. and Salerud, E.G.
Reduced Skin Capillary Density During Attacks 

of Erythromelalgia Implies Arteriovenous Shunting as
Pathogenic Mechanism. Journal of 
Investigative Dermatology 2002;119:949-953.

7.    Davis, M.D.P. Sandroni, P. Rooke, T.W. Low, P.A. Ery-
thromelalgia: Vasculopathy, Neuropathy, or 
Both? Archives of Dermatology 2003; 139:1337-1343.

8.    Kalgaard O.M., Seem E., Kvernebo K. Erythromelalgia: A
Clinical Study of 87 Cases. Journal of 
Internal Medicine 1997;242:191-197.

9.    Drenth, J.P. Finely, W.H. Breedveld, G.J. Testers, L.
Michiels, J.J. Guillet G. Taib, A. Kirby R.L. 

Heutink, P. The Primary Erythermalgia-Susceptiblity Gene
is located on Chromosome 2q31-32. 

American Journal of Human Genetics 2001; May 68(5):
1277-82.

10.  Cohen, J.S. High Dose Oral Magnesium Treatment of
Chronic, Intractable Erythromelalgia. The  
Annals of Pharmacotherapy 2002; 36: 255-259.

11.  Cohen, J.S. Current Information on Treating Erythromelal-
gia (handout).  The Erythromelalgia       
Association.  June 2002.

12.   DiCaudo, D.J. Alleviation of Erythromelalgia with Ven-
lafaxine. Archives of Dermatology 
2004;140:621-623.



Dimitry Palceski, DO*, Schield Wikas, DO, F.A.O.C.D**
*3rd year dermatology resident 
**Program Director Cuyahoga Falls General Hospital Dermatology Residency, Ohio University College of Osteopathic Medicine

Gianotti-Crosti Syndrome: A case presentation

A one-year-old Caucasian female,
accompanied by her parents, presented
with red papules on the arms, legs, and
feet that had been evident for at least 5
days (figs. 1 & 2).  This eruption was mini-
mally pruritic and was non-progressive. Her
parents noted that she had been irritable
and somewhat lethargic for a few days prior
to presentation, but did not have any fever,
nausea, vomiting, or diarrhea.  The child
had been in good health with no history of
recent illnesses.  One week prior to pre-
senting to the clinic, she had received a
Haemophilus Influenzae type b and Hepati-
tis B vaccine.  No other family members
were affected and there was no significant
travel history.  The child was not taking any
medications and did not have any known
drug allergies.  The past medical history
was essentially unremarkable with an
uncomplicated birth history.  There was a
positive family history of asthma.  

At the time of examination, the child
appeared well.  Her development appeared
appropriate for her age.  There were dis-
crete erythematous flat-topped papules
and papulovesicles noted bilaterally on the
arms, legs, and dorsal feet.  The face,
torso, palms, soles, and mucous mem-
branes were spared.  There was no lym-
phadenopathy or hepatosplenomegaly
noted.

Blood cell counts demonstrated
increased white blood cells (12.78 [3.5-
10.0]), platelets (408 [133-364]), and lym-
phocytes (71 [16-41]).  The hepatic
function panel showed an elevated alkaline
phosphatase of 1208 [50-136].  Serology
was negative for HCV antibody (AB), HAV
AB (IgM), HB surface antigen, and HB core
AB (IgM).

The deratopathology evaluation of a skin
biopsy demonstrated a dense superficial
and mid dermal lymphohistiocytic infiltrate
with reactive lymphoid atypia and focal lym-
phocytic exocytosis (figs. 3 & 4).  

Based on the history, the physical find-
ings and the dermatopathology a diagnosis
of Gianotti-Crosti Syndrome (Papular Acro-

dermatitis of childhood) was established.

Papular acrodermatitis  of childhood
(PAC) was first described by Gianotti in
1955, and later by Crosti in 1956.1,2 PAC is
characterized by an acute onset (generally
following infection) of generalized lym-
phadenopathy and monomorphic, noncon-
fluent, well circumscribed, symmetric,
flat-topped, rose to red-brown, papules (2-
5mm in diameter) localized to the face,
extensor surface of limbs, and buttocks.
These papules typically last 3-5 weeks, are
nonpruritic, nonrelapsing, and may köbner-
ize. Mucous membranes are not affected.

Gianotti originally described three char-
acteristics of the syndrome:  nonrelapsing
erythematopapular dermatitis localized to
the face and limbs (lasting about 3 weeks);
paracortical hyperplasia of lymph nodes;
and acute anicteric hepatitis lasting at least
2 months (with the possibility of progress-

ing to chronic liver disease).3

When not associated with
hepatitis, he named it
papulovesicular acrolocated
syndrome. 2

Since that early descrip-
tion, studies have shown that
GCS in Western countries is
in fact more often associated
with Epstein-Barr virus than
HBV infection.4 Other viral
infections associated with

GCS include cytomegalovirus,
coxsackievirus, enteroviruses,

human immunodeficiency virus, parain-
fluenza virus, human parvovirus B19,
varicella virus, human herpesvirus 6,
and poxvirus.5-9 GCS has also been
reported following immunization with
diphtheria-tetanus-acellular pertussis,
oral polio, measles-mumps and rubella,
hepatitis B and Japanese B Encephali-
tis vaccines.10-16 An interesting case of
GCS following milkers’ nodules has
also been reported by de la Torre.17

Since GCS is an enigmatic reaction
to many different agents and that an eti-
ologic diagnosis is reached in less than
half of patients18, Ricci et al, investigated

the tendency of atopy in patients with this
syndrome.19 In this study of 29 patients,
atopic dermatitis was observed in 24.1% of
the children with GCS; a statistically signifi-
cant percentage.  Considering that atopic
disease is not fully manifested at the age of
the subjects studied in this investigation
(mean 31 months), and that family history
is a strong risk factor for the future develop-
ment of atopy (73%), 20 it is suggested that
the association between atopic individuals
and GCS may be even higher.19 This sug-
gests an interesting correlation, that atopy
may have an imparting a conditioning role
for the development of GCS in children
exposed to different microbiological agents.

There is history of disparity in the earlier
descriptions regarding the entity of GCS.
Diagnostic criteria have been set forth by
Chuh (table 1). 21 All of the positive criteria
have been shown to be 100% sensitive for
diagnosis.  The most specific and predic-

Figure 2

Figure 1

Gianotti-Crosti (GSC) syndrome is a self-limited disorder with an acute onset and characterized by lymphadenopathy,
monomorphic erythematous papules symmetrically distributed on the face, extremities and buttocks.  We present a case and
review of the literature.
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tive criteria is a rash that has a duration of
at least 10 days (61.3% and 47.8% respec-
tively).  Interestingly, symmetry was found
to be least specific and predictive (19.4%
and 30.6% respectively),  Absence of
extensive truncal lesions was reported
35.5% specific for GCS.  It is important to
note that the presence of truncal lesions
does not exclude the diagnosis of GCS;
truncal lesions may be present, but are
usually considerably less pronounced and
of less duration than acrally distributed
lesions.22

The differential diagnosis requires that
lichenoid eruptions be contrasted by onset,
distribution, color, pruritus, and köbneriza-
tion.  Eruptions to consider would include
lichen planus, lichen nitidus, lichen striatus,
pigmented purpura, and lichenoid drug
eruption.23 Other pathological conditions to
entertain in the differential diagnosis would
include acrodermatitis enteropathica, ery-

thema infectiosum, hand-foot-and-mouth
disease, Henoch-Schonlein purpura,
Kawasaki disease, scabies, papular
urticaria, viral exanthems, erythema multi-
forme, molluscum contagiosum, and asym-
metric periflexural exanthem of childhood.
Presence of another concomitant dermato-
logic condition does not rule out a diagno-
sis of GCS and conversely, failure to
identify a pathogen (usually viral) does not
exclude a case of GCS.6

The histology of GCS is non specific.
Dermatopathologic features typically
include a perivascular and interstitial lym-
phohistiocytic infiltrate in the upper dermis,
papillary dermal edema, a diffuse lichenoid
infiltrate, mild basal vacuolar change, focal
parakeratosis, psoriasiform epidermal
hyperplasia, and occasionally red cell
extravasation. Stefanato et. al. speculated
that the various histopathologic patterns of
GCS mirror the various etiologic agents
that cause it.24

This syndrome generally resolves in 3-4
weeks with a good prognosis.  Treatment
should be symptomatically determined.
Oral antihistamines are sometimes helpful
while corticosteroids are usually ineffective.
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Diagnostic Criteria for

Gianotti-Crosti Syndrome

Proposed Diagnostic Criteria
Patient exhibits all positive clinical

features on at least one occasion or

clinical encounter, and Patient does

not exhibit any negative clinical

feature on any occasion or clinical

encounter related to rash, and

No differential diagnosis is considered

more likely than diagnosis of GCS

based on clinical judgment, and

If lesional biopsy is performed, findings

are consistent with GCS

Positive Clinical Features
Monomorphous, flat-topped, pink-brown

papules or papulovesicles 1-10 mm in

diameter

Any 3 or all 4 sites involved: cheeks,

buttocks, extensor surfaces of forearms,

extensor surfaces of legs

Symmetry

Duration of 10 days or more

Negative Clinical Features
Extensive truncal lesions

Scaly lesions

Table 1. Diagnostic Criteria for

Gianotti-Crosti Syndrome

Figure 5

Figure 4
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Unilateral Grover’s Disease

Case Report:
Our patient is a 65 year-old white male

who presented with a pruritic eruption on
the abdomen and flank confined mostly to
the right side.  The eruption seemed to
worsen during the winter months.  Physical
examination revealed erythematous, kera-
totic papules in a linear arrangement on the
right abdomen extending onto the right
flank.  The eruption appeared to follow the
lines of Blaschko (Figures 1A, B, C).

Histopathology of two punch biopsy
specimens revealed acantholysis (Figure
2A) and focal dyskeratotic cells known as
corps ronds and grains (Figures 2B, 2C).

Discussion
Transient acantholytic dermatosis was

first described in 1970 by Ralph Grover,
M.D.4 It affects mostly men over the age of
forty years.1 Clinically, one sees numerous,
discrete, small erythematous papules or
papulovesicles.  Lesions are distributed
mostly on the trunk and commonly found
around the clavicles, anterior chest, lower
thoracic region, upper back and lumbar
area.2 The eruption may become dissemi-
nated, also affecting the deltoids, lateral
neck and thighs.5 There have been reports
of localized cases, affecting only the face,
lateral neck or lower extremities.  The erup-
tion typically spares the palms and soles.6

The scalp is usually not involved and
mucous membrane lesions are seen rarely
in the larynx and nares.5 When the oral
cavity is affected, the lesions resemble
aphthae. The presence of pruritus is vari-
able.  The condition is self-limited, but may
persist for months to years.2

Histopathology
The most important histopathologic fea-

ture of Grover’s disease is acantholysis.
This typically follows four patterns:5,7

a. Darier-White disease pattern: there
are sharply circumscribed areas of focal
acantholysis with suprabasilar cleft forma-
tion.  The presence of dyskeratotic cells in
the form of corps ronds and corps grains

are also characteristic.
b. Hailey-Hailey disease pattern: the

classic dilapidated brick wall appearance of

the epidermis is present with numerous
acantholytic cells and scattered dyskera-
totic cells.  The epidermis is less hyper-
plastic and acantholysis is more localized
than in classic Hailey-Hailey disease.

c. Pemphigus vulgaris variant: there are
narrow, slit-like suprabasilar clefts with a
few acantholytic cells.  Typically dyskerato-
sis is not seen.

d. Spongiotic variant: tense well-circum-
scribed intraepidermal spongiotic vesicles
with a few acantholytic cells are present.
The presence of spongiosis and acantholy-
sis disguishes this from spongiotic dermati-
tis.

A variable number of eosinophils may be
present.  The intensity of the eosinophilic
infiltrate may correlate with the intensity of
the pruritus.2 Eosinophils may indicate a
hypersensitivity reaction of some sort.6

Generally, immunofluorescence testing has
been negative.3 When positive results
were obtained, the findings were inconsis-
tent.2,8

Etiology
The etiology of Grover’s disease is

largely unknown; however, several causes
have been speculated.  Grover’s disease
may be a reaction to excessive heat, as it
frequently occurs on the backs of bedrid-
den, febrile patients.2,10,11 The eruption has
also been reported in patients who are fre-
quent users of steam baths, hot tubs or
heating pads.   Initial outbreaks coincident
with recent extensive exposure to sunlight
have also been seen.2,6 There have been
several reports of transient acantholytic
dermatosis developing in cancer patients
after radiation therapy.2,11

Only two medications have been associ-
ated with the development of Grover’s dis-
ease.  Sulfadoxine-pyrimethamine is an
antimalarial thought to have caused
Grover’s disease by means of reducing the
patient’s erythema threshold for UVB radia-
tion.2,12 Recombinant IL-4 is thought to
induce Grover’s disease by activating the
plasminogen/plasmin system.  Plasmino-
gen has been detected in the basal buds
and acantholytic cells in Grover’s disease.

ABSTRACT

Grover’s disease is a transient acantholytic dermatosis that typically affects men over the age of forty.1  Lesions are found
mostly on the trunk in a generalized pattern.2  Unilateral eruptions are rare.3  A case of Grover’s disease that occurred in a unilat-
eral fashion is reported.  The clinical and histopathological features of Grover’s disease in general are described.  The etiology, asso-
ciated medical conditions and treatment options are discussed.

Figure 1A

Figure 1B

Figure 1C
Figures 1A, B, C: Erythematous
papules distributed mostly unilaterally
on the right abdomen, extending onto
the right flank and right back distrib-
uted along the lines of Blaschko
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Plasminogen is known to break down
desmosomes. 13

Infection has been speculated to cause
Grover’s disease; however, there is no evi-
dence to date to support a bacterial or viral

cause.2 Grover’s disease may have been
induced by the organism responsible for
tinea versicolor, Malassezia furfur.14 It has
been speculated that perhaps the
demodex mite may produce an enzyme-
like substance that induces acantholytic
changes in the epidermis.15

Nonspecific irritation or inflammation has
been suggested to lead to the development
of Grover’s disease.2,6 One large retrospec-
tive study did show a statistically significant
association between transient acantholytic
dermatosis and asteatotic eczema, atopic
dermatitis and allergic contact dermatitis.
Other dermatological conditions found
loosely in association with Grover’s disease
include bullous pemphigoid, lichen planus
and seborrheic dermatitis.2,16

Grover’s disease has been associated
with internal malignancies, particularly
those of the genitourinary tract as well as
some hematological malignancies such as
acute myelogenous leukemia.10,11 Many
other malignancies have also been found
in patients with Grover’s disease.  Some
believe this to be a coincidence as Grover’s
disease typically affects the same age
group when most malignancies occur.  Still
others believe there may be an association. 

Other medical conditions found in asso-
ciation with Grover’s disease include thy-
moma, benign monoclonal gammopathy,
chronic gastritis, glomerulonephritis,
rheumatoid arthritis, pregnancy, HIV and
poliomyelitis viral infection.  The signifi-
cance of these associations has yet to be
determined.2

Treatment
Treatment of Grover’s disease is variably

successful.  Treatment is primarily aimed at
reducing aggravating factors.  Patients are
advised to avoid strenuous exercise and
excessive exposure to the sun in order to
decrease heat-induced sweating.1,9

Patients are also well advised to avoid dry-
ing soaps and detergents.  Some effective
topical remedies include oatmeal baths16,
mentholated and lactic acid lotions, urea-
based topical products, high potency corti-
costeroids, topical retinoids, topical vitamin
D analogues and zinc oxide ointment.1,2

Systemic therapies have included Vita-
min A, isotretinoin, etretinate, systemic cor-
ticosteroids, methotrexate and
antihistamines.1,2,17 Ironically, PUVA has
been shown to be effective in treating
Grover’s disease; however, one should
expect a brief exacerbation of their condi-
tion.2,18 The mechanism for PUVA’s benefi-
cial effects on Grover’s disease is largely
unknown.18 Lastly, two or three treatments
of grenz irradiation were shown to be effec-
tive in chronic cases of Grover’s disease
recalcitrant to other treatment modalities.2

Conclusion
Recognizing the various clinical presen-

tations of Grover’s disease and under-
standing the histopathology is essential in
making the proper diagnosis in a timely
fashion.  Grover’s disease was first
described over thirty years ago, yet its etiol-
ogy remains unknown.  Although typical
Grover’s disease is well characterized,
unusual presentations of Grover’s disease
may be overlooked.  The cause of Grover’s
disease and the significance of its associa-
tion with other diseases remain specula-
tive.  Therapy is generally empiric and
results are variable.  Further elucidation of
the cause of this perplexing condition may
lead to more effective targeted therapy.
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Figure 2A
[Right abdomen, specimen 1] There is
suprabasilar clefting as well as early
acantholysis.
Hematoxylin and Eosin stain, 10X

Figure2B
[Right abdomen, specimen 2] There is

a parakeratotic stratum corneum,
hypergranulosis and focal dyskerato-
sis in the granular layer as well as
irregular acanthosis of the epidermis.
A scant lymphocytic infiltrate is pre-
sent in the upper dermis.
Hematoxylin and Eosin stain, 10X

Figure 2C 
On higher power, one can appreciate
the focal collection of dyskeratotic
cells in the stratum corneum.  These
dyskeratotic cells are more commonly
known as corps ronds and corps
grains. 
Hematoxylin and Eosin stain, 40X
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Introduction
The halo nevus, a lesion characterized

by a central melanocytic nevus surrounded
by a hypo or depigmented macular halo, is
generally considered a benign nevus.  It
most commonly occurs on the upper back
of individuals under twenty years of age
with no difference in incidence between
males and females.  

The halo of hypopigmentation develops
over weeks to months with likely involution
of the central nevus over the following
months to years.1  The regression of the
nevus is thought to be an example of
immunosurveillance in humans since it is
due to a combination of immunological fac-
tors, but is not known with exact cer-
tainty.2,3  It is thought to be due to either
an immune response to antigenically
altered dysplastic nevus cells or to a cell-
mediated and or humoral reaction against
non-specifically altered nevomelanocytes.1
For the first principle to be correct all halo
nevi must be atypical.  If the second princi-
ple is to be true there must be an insult,
either physical or chemical, to alter the
nevomelanocytes in a nonspecific way to
cause an immunologic response.  It is
known that CLA+, CD4+, and CD8+ T cells
infiltrate the halo nevus4, with an abun-
dance of activated CD8+ T cells in the halo
nevi.5,6  In addition, it has been shown that
T cells from a patient with a halo nevus are
able to lyse the melanocytes of a normal
nevus7, with cytotoxic T-cells playing the
predominant role in regression.8

Case Report:
A 13 year-old male was seen in our clinic

because his parents were concerned about
a changing mole on his right upper back.  A
total body exam was performed and multi-
ple normal nevi were seen along with the
lesion of concern on the upper back.  Upon
questioning the parents they informed us
that this nevus had been present for an

unknown amount of years, but was not pre-
sent at birth.  It had been changing in color
and in the prior week it started to develop a
rim of hypopigmentation and erythema.
The lesion was asymptomatic to the patient
and he had never received treatment for
this lesion before.  He denied any recent
trauma or manipulation to the nevus.
When his parents were questioned further
they stated their was a family history of
melanoma in a first degree relative.  The
lesion in question was a 7 mm macule con-
sisting of a symmetric rim of hypopigmen-
tation and slight erythema surrounding a
nevus.  The central nevus was symmetric,
had regular borders, was uniformly brown
in color, and measured 4 mm in diameter.
It resembled a typical benign halo nevus
and we felt the best course of action was to
watch the lesion.  However, at the parent’s
insistence the lesion was biopsied and sent
to a dermatopathologist.  

Histologically the lesion showed a com-
pound dysplastic nevus with severe atypia.
MART-1 stain showed no significant page-
toid growth, but did highlight several areas
of early confluence along the dermal/epi-
dermal junction.  There was severe cyto-
logic atypia of the melanocytes with
extensive bridging of rete ridges worrisome
for evolving melanoma (Fig. 1 & 2).  The
specimen was then sent for a second opin-
ion with a similar diagnosis of compound
dysplastic nevus with moderate to severe
atypia and lymphohistiocytic infiltrate (con-
sistent with halo phenomenon).  Some
cells had severe atypia and Spitzian fea-
tures, thus it may be considered an overlap
melanocytic nevus with features of a
severely dysplastic nevus and a Spitz
tumor.  The lesion was then reexcised con-
servatively to ensure complete removal

Discussion
The typical halo nevus seen in children

has long been thought of as a benign
lesion that does not require treatment.

One article from the Journal of Pediatrics in
2001 stated “we have never seen a case of
a “malignant halo nevus.”9  In this study
seventy-eight pediatric dermatologists
responded to questionnaires and stated
that they had never seen a typical halo
nevus come back as a malignant lesion.
Even though these same dermatologists
had never seen a malignant halo nevus
68% of them answered that they still biopsy
halo nevi “if the central lesion looked
unusual” with 4% answering that they biop-
sied all halo nevi “often.”9  This information
seemed to support the theory that the typi-
cal halo nevus does not undergo malignant
transformation in children.9  This would
then lead one to the conclusion that halo
nevi would not be of great clinical concern
with no need for biopsy. 

More recently though there has been
one case report of a possible malignant
melanoma when the clinician believed the
lesion was a typical halo nevus.10  In this
report the practitioners were reluctant to
biopsy the lesion, but did so at the patient’s
insistence.  When the pathology report
came back they were extremely surprised
to see the result.  This report is very similar
to our case where we felt the lesion was a
typical benign halo nevus but biopsied the
lesion because of the family’s heightened
concern.

Upon talking with the dermatopathologist
in our case she felt as if the lesion we biop-
sied was an early evolving melanoma and
could have progressed to this entity given a
few more years.  The question then arises
as to whether these lesions we call ‘typical
halo nevi’ actually represent severely dys-
plastic nevi or early melanomas, which our
immune system is able recognize, attack,
and destroy.  There has long been a theo-
retical link between circulating antibodies
with halo nevi11 because of the ability of
patients with halo nevi to produce antibod-
ies against the cytoplasm of melanoma
cells.12  However, these antibodies have
never shown to correlate with the regres-
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ABSTRACT

The halo nevus is characterized by a central melanocytic nevus surrounded by a hypopigmented macular halo and has been
thought of as a benign nevus.  We report a case of a fifteen-year old boy who presented to our clinic with a typical halo nevus that
was biopsied at the parent’s insistence.  The pathology report showed it to have severe cytologic atypia with features consistent of
an early evolving melanoma.  We report this case to revisit the topic of halo nevi and to remind clinicians that although most halo
nevi are benign we must still remember the conditions when they should be regarded as suspicious lesions and the need for a
biopsy.
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sion of the central nevus.  Instead, the cir-
culating antibodies seem to be a result of
the destruction of the nevus cells with sub-
sequent release of nevocellular antigen
that is then processed and present by anti-
gen presenting cells.  This then leads to
production of antibodies, but not until after
the nevus cells have been lysed.12  Fur-
ther evidence against this antibody model
is provided through immunohistochemical
studies, which have shown the infiltrating
lymphocytes in the halo to be comprised of
CD4+ T helper cells (25%)13 with the rest
being CD8+ T cells.13,14  There is a lack
of significant number of B-cells within the
infiltrate suggesting that they do not play a
major role in the regression process.13
Also, it is still not completely clear whether
or not this lymphocytic infiltrate is directly
responsible for the regression of the nevi or
if there are other factors, which are still not
yet understood.  

It is clear that much work has been done
to understand halo nevi at the cellular level.
However, it is also clear that there are
many parts of the process that we still do
not understand.  If we are able to elucidate
the cellular interactions causing these
lesions it may help us to answer some of
the questions surrounding them clinically
as well.  Are we to rethink our stance on
halo nevi as completely benign lesions or
are these few reports of severely dysplastic
halo nevi the exceptions?
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Hyperimmunoglobulin E Syndrome

Introduction
The hyperIgE syndrome, also named

Job syndrome is a rare multisystem disor-
der that often presents in the first few
months of life. It was first described as a
primary immunodeficiency disorder charac-
terized by staphylococcal skin abscesses,
recurrent pneumonias with pneumatocele
formation, eczema, peripheral eosinophilia,
and elevated serum IgE levels.1 Since the
initial description by Davis et al  in 1966,
additional studies and case reports
expanded on this initial description to
include recurrent cutaneous infections of
staphylococcal and streptococcal species,
recurrent systemic infections particularly of
the joints and lungs, chronic eczematous
dermatitis often involving the flexural
regions and the face, and elevated serum
IgE levels.2 Recurrent pneumonias with
staphylococcus and streptococcus may
lead to persistent pneumatocele formation,
bronchopleural fistulas, cyst formation, and
restrictive lung disease. Mucocutaneous
candidiasis, characteristic facies and
involvement of teeth, bone, and the
immune system have all been reported. 3-4

We report a case of a 6-year old boy
who presented to our clinic with clinical
manifestations, and a prior history sugges-
tive of the hyperIgE syndrome.  We have
reviewed the literature in order to expand
our knowledge of this rare disorder.  As
patients with the hyperIgE syndrome live
longer, more phenotypic expressions of this
syndrome will become apparent which will
help clarify the etiology, pathogenesis and
treatment options. 

Case Report:
This 6 year old white male presented to

our clinic with a history of recurrent skin
infections, recurrent otitis media as an
infant, chronic eczema, poor dentition with
multiple dental caries, elevated serum IgE
level, and peripheral eosinophilia.  He was
born at 29 weeks gestation with a birth
weight of 720 grams.  He was born to a 28
year old white gravida 3, para 1, stillborn 1,
A negative female.  The pregnancy was
complicated by pregnancy induced hyper-
tension, oligohydramnios, first trimester
bleeding, and decreased fetal movement.
After a 9 week stay at the Neonatal Inten-
sive Care Unit, he was discharged in good

health.  Past medical history was unre-
markable.  Past surgical history included
bilateral inguinal hernia repair shortly after
birth. There is no family history of atopy or
immunodeficiency disorders. Developmen-
tal milestones were achieved appropriately
on time. 

Physical examination revealed a single
erythematous papule overlying his fourth
metacarpal joint of his left hand on his ini-
tial visit.  However, follow up visits revealed
a few more erythematous excoriated
papules located on his back, and lower
extremities. See figure 1 and figure 2.            

There was no evidence of secondary
infections. Facial features revealed deep
set eyes, prominent forehead, and wide
spaced nasal ala. Oral examination
revealed poor dentition. A history of bone
fractures was denied, and on examination
there was no evidence of hyperextensible
joints or scoliosis.  Although eczematous
rashes had been described in his medical
records, there was no evidence of any
eczematous process on our initial examina-
tion except for mild xerosis.  There were no
hair, mucocutaneous, or nail changes
noted on examination.  Serum IgE levels
fluctuated between 5,233 and 9,000 U/ml.
Serum IgG and IgA were slightly
decreased from normal.  Serum IgM levels
were within normal reference range.
Serum complement levels were within nor-
mal range. Bone density scan was nega-
tive.    

Histopathologic examination of the lesion
on his left hand revealed nonspecific spon-
giotic dermatitis.  In review of his medical
records and past hospitalizations, the most
commonly isolated pathogen in the previ-
ous skin abscesses and furuncles was
Staphylococcus aureus.  This patient has
been on multiple courses of oral as well as
intravenous antistaphylococcal antibiotics
since the age of 2.  His current prophylactic
regimen consists of a first generation
cephalosporin two times daily for the past 2
months.  The application of mupirocin
(Bactroban) cream to any new lesions
twice daily was also recommended.   He
has not had any recurrent furuncles or
abscess since being placed on prophylaxis.

Discussion

Background

The hyperIgE syndrome, also known as
Job syndrome was first described by Davis
et al in 1966. The term Job is derived from
the Biblical character that was believed to
be plagued with sore boils from the sole of
his foot unto his crown. (Job2:7) This term
refers to a subset of patients with the
hyperIgE syndrome that are usually
women of Italian descent, have red hair,
hyperextensible joints, blue eyes, freckles,
atrophic or dystrophic nails, and a ten-
dency to develop huge chronic and recur-
rent cold staphylococcal abscesses that
deform and distort the body contour. 2 As of
the year 2001, approximately 200 cases
have been reported since it was first
described in 1966. 5 The hyperIgE syn-
drome affects men and women equally. A
familial tendency has been observed.  It
can be seen in people of diverse ethnic
backgrounds.  

Clinical Manifestations 
The clinical manifestations of the hyper-

IgE syndrome usually present within the
first years of life.  There may be any amal-
gamation of immunologic, cutaneous, den-
tal, skeletal, and head and neck
abnormalities seen in the hyperIgE syn-
drome.  These patients suffer from recur-
rent infections of the skin including
impetigo, cellulitis, furunculosis, parony-
chia, and cold abscess of the scalp, neck,
axillae, and intertriginous region infected
with S. aureus, C. albicans, or Group A
Streptococcus. 6-7

Dahl et al feel that patients with recurrent
furunculosis in the absence of severe infec-
tions of the skin and other organs do not
have this syndrome, even though patients
with the syndrome often have furuncles. He
also feels that patients invariably have
severe and recurrent infections of other
organs, especially of the lungs and upper
respiratory tract. 8 Sinopulmonary infections
come in the form of otitis media, otitis
externa, sinusitis, recurrent bronchitis or
pneumonia secondary to S. aureus, and H.
influenza, lung abscesses, pneumatoceles
with bacterial or fungal superinfections, and
empyemas. 7 Grimbacher et al studied 30
patients with the hyperIgE syndrome and
found that 77% of patients with pneumonia
developed pneumatoceles.  Acute pneu-
monias were caused most frequently by S.
aureus or H. influenza; in contrast, superin-
fections of pneumatoceles were associated
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with Pseudomonas aeruginosa and
Aspergillus fumigatus.  Fifteen patients
required thoracotomy to drain the infected
pneumatoceles. Other infections seen in
their cohort were recurrent bacterial arthri-
tis, staphylococcal osteomyelitis, chronic
mucocutaneous candidiasis and candidal
onychomycosis, median rhomboid glossitis,
and Pneumocystic carinii pneumonia. 4

The cutaneous manifestations in the
hyperIgE syndrome are often described as
eczematous or atopic-like. The eczema-
tous eruption can be seen in a flexural dis-
tribution, along the hair line, and posterior
auricular region. It may even mimic the
lichenification seen in atopic dermatitis.7

However, Chamlin et al did a retrospective
review of 8 patients diagnosed with the
hyperIgE syndrome. They describe a dis-
tinctive papulopustular eruption as the ini-
tial manifestation of the disease, with an
eczematous dermatitis developing later in
the course of the disease. All 8 patients
developed a papulopustular eruption in the
first year of life, with the eruption develop-
ing in 6 patients within the first month of
life.  Crusting of these lesions was a promi-
nent feature. 9 In contrast, Dahl feels the
eruption can be categorized into three
types. He describes the first type as mild
inflammatory papules suggesting folliculitis
but usually without many pustules. The
second type is clinically indistinguishable
from severe chronic eczema.  The third
type is similar to the eruption seen in incon-
tinentia pigmenti.8

The dentition of patients with the hyper-
IgE syndrome can be affected.  Grim-
bacher et al described the previously
unrecognized feature of retained primary
teeth. In their cohort 72% of patients who
were older than eight years old reported
retention of primary teeth. This observation
was attributed to the lack of root resorption
rather than faulty eruption in these
patients.4 Although our patient’s history is
consistent with multiple dental caries in his
primary teeth, it remains to be seen if
retained primary teeth will be observed in
this patient.  The dental caries occurred
despite the patient’s mother, whose occu-
pation is a dental hygienist, meticulous
dental care. 

Skeletal abnormalities in the hyperIgE
syndrome had been previously reported.
Osteoporosis and the propensity to bone
fractures was a recognized feature.  This
was known as osteogenesis imperfecta
tarda. 10 However, the incidence of bone
fractures was not known until Grimbacher
et al reported that 57% of their patients had
had at least 3 fractures.  The fractures
were often due to unrecognized or minor
trauma.  These fractures occurred on long
bones, ribs, and pelvic bones.  Other com-
mon skeletal findings among their patients
were hyperextensible joints in 68%, and
scoliosis in 76% of those 16 years or older.
4 Distinctive facial characteristics of patients
with the hyperIgE syndrome have been
described by Davis et al as well as Buckley
et al. 11 In 1998 Borges et al evaluated the
facial features of 9 patients from 7 kindreds
with Job Syndrome.   The most prominent
findings in their patients were a prominent
brow and supraorbital ridge with the
impression of deep set eyes, increased
width of the nose, a full lower lip, and thick-
ening of the nose and ears.  They feel a
characteristic face can be seen in these
patients.  They report that these patients
tend to look more like each other than
other members of their family. 11 These find-
ings were later supported by Grimbacher et
al who found similar facial features to be
universal by the age of 16 years. They had
facial asymmetry with a suggestion of
hemihypertrophy; a prominent forehead;
deep seated eyes; a broad nasal bridge; a
wide, fleshy nasal tip; and mild prog-
nathism. Facial skin was rough, with promi-
nent pores.  The interalar distance was
increased. Head circumference tended to
be larger than normal.  Craniosynostosis
which had previously been reported was
not found in their cohort. Anomalies in mid-
line facial development were also
observed. These anomalies consisted of
high-arched palate in 71% of patients, a
cleft lip and palate in one patient, and mid-
line sagittal clefts in the middle third of the
tongue in two sisters. 4 We feel our patient’s
facial features are characteristic of those
described above, and will continue to look

out for the development of any additional
features as he ages.  See figure 3. 

Associated Disorders
In addition to the immunologic and non-

immunologic findings already described,
several diseases such as systemic masto-
cytosis, systemic lupus erythematosus,
and 4 reports of malignancies have been
reported.  The malignancies reported were
Hodgkin’s lymphoma, histiocystic lym-
phoma of the brain, and 2 cases of Burkitt’s
lymphoma. 5 The finding of noninfectious
vascular events of the central retinal artery,
leaking berry aneurysm, bilateral
aneurysms at the internal carotid artery
bifurcation, cerebral embolus, and throm-
botic strokes have also been described. 4

Etiology and Pathogenesis
Although the primary cause remains

unknown, most authors feel that the hyper-
IgE is an autosomal dominant disorder with
variable expression.  It has been located to
a region on chromosome 4 in several fami-
lies.  1,9 Most cases seem to be sporadic.
Like the etiology, the pathogenesis is also
unknown.  Most authors feel the primary
defect is caused by an intermittent chemo-
tactic defect in neutrophils. 2 Others sug-
gest an abnormality in T lymphocyte
function, in particular an imbalance of the
Th1 and Th2 cells, which secondarily
affects neutrophil mobility. 12-13

Despite all patients not showing a com-
mon immunologic defect, Grimbacher et al
feel that the presence of peripheral
eosinophilia, the presence of eosinophils in
sputum and abscesses, defective granulo-
cyte chemotaxis, T-cell abnormalities,
defective antibody production, and the
decreased production and or responsive-
ness of cytokines such as interleukin 4 and
interferon gamma play a role.4

Histopatholgy
The histopathologic findings in the hyper-

IgE syndrome are non specific.  In one
study the most consistent finding on skin
biopsy revealed eosinophilic spongiotic
dermatitis.  Other histopathologic findings
were eosinophilic folliculitis, superficial and
deep perivascular dermatitis with abundant
eosinophils, and abundant eosinophils

Figure 1

Figure 2

Figure 3
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extending into the subcutaneous fat.
Demodex folliculitis was reported in one
patient. 9

Laboratory Findings
The laboratory findings in the hyperIgE

syndrome consist of elevated serum IgE
levels which can be anywhere from 10-100
times the normal value, elevated sputum
and peripheral serum eosinophilia, ele-
vated serum anti-S.aureus IgE, low or no
serum and salivary anti-S.aureus IgA. 2-3

Although the name “hyper” IgE implies a
chronically elevated serum IgE level, in
approximately 20% of affected adults, the
serum IgE levels may decline with time to
reach normal levels. 3

However, these patients have normal
concentrations of IgG, IgA, IgM, and ele-
vated levels of IgD.  

Differential Diagnosis
The main disorder to differentiate from

the hyperIg-E syndrome is atopic dermati-
tis. Unlike hyperIg-E syndrome, atopic der-
matitis is a relatively common skin disorder.
However their clinical similarity at times can
not be denied.  Other cutaneous disorders
that mimic hyperIg-E syndrome are sebor-
rheic dermatitis, Wiscott-Aldrich syndrome,
DiGeorge syndrome, and Omenn’s syn-
drome.  In one study, the most common
diagnosis prior to the diagnosis of hyperIg-
E syndrome were infantile acne, acne
rosacea, demodex folliculitis, bacterial folli-
culitis, candidal folliculitis, eosinophilic pus-
tular folliculitis, scabies, impetigo,
seborrheic dermatitis, and atopic dermati-
tis. 9

Treatment
Treatment with long term anti-staphylo-

coccal antibiotics, incision and drainage of
appropriate abscesses, appropriate antibi-
otics and antifungals for specific infections,
thoracotomy for superinfected pneumato-
celes or those persisting for greater than
six months, treatment of the eczematous
component with topical steroids, and oral
antihistamines for pruritus are the main-
stays of therapy for the hyperIgE syn-
drome.13 In cases refractory to the
aforementioned treatment modalities, sev-
eral studies suggest treatment with sys-
temic therapy such as cimetidine, ascorbic
acid, isotretinoin, cyclosporine A, IVIG, and
methotrexate.  According to Fitzpatrick et
al, ascorbic acid and cimetidine have
decreased the number of infections and the
chemotactic defect in some patients.
Isotretinoin has been reported to eliminate
the recurrent staphylococcal abscess in an
isolated patient without altering the
immunologic status.6 Etzioni et al reported
the beneficial effects of Cyclosporin A in a
3 year old male with the hyperIgE syn-
drome in whom various therapeutic modali-
ties were ineffective. This 3 year old boy

was treated with Cyclosporin A at 3mg/kg/d
for a total of 6 months.  He did not experi-
ence any side effects. They believe the
beneficial response seen in this patient
was due to Cyclosporin A ability to shift the
immune response from a predominance of
Th2 to Th1. 14

The results of various studies looking at
the effectiveness of IVIG in the treatment of
the hyperIgE syndrome are inconsistent.
An open labeled study evaluating one
patient with the hyperIgE syndrome and
nine with atopic dermatitis failed to demon-
strate clinical benefit in these patients.
These patients received 10% solution of
IVIG at a dose of 2 g/kg every 30 days for a
total of seven infusions. It was well toler-
ated and minimal side effects occurred.
The most common side effects were
headache, fatigue, and myalgias as shown
in other studies.   The primary endpoints in
this study were improvement in skin
lesions, decreased in steroid medication,
improvement in pulmonary function test or
decrease in IgE production.  Despite show-
ing improvement in the primary endpoints,
they failed to reach statistical significance.
15 However, Rutter and Luger cited improve-
ment in the eczematous component in 2
patients with hyperIg-E syndrome and
Kawasaki disease treated with IVIG
monotherapy with one course of 0.4g/kg
daily for 5 days.  In addition a decrease in
the serum IgE level was observed. 16

Finally, in a study from the Indian literature,
2 patients with the hyperIg-E syndrome
were treated with methotrexate with a
reported effectiveness in controlling the
cutaneous symptoms.  The long term
effects were not reported since one patient
died from complications of Burkitt’s lym-
phoma and the other died of complications
related to lobectomy for lung abscess. 5

Fortunately, our patient remains free of any
lesions since being placed on prophylactic
antibiotics.  
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LASERS : BACK TO THE BASICS

ABSTRACT

The continuous wave ruby laser was the first laser developed about 40 years ago and  marks the birth of laser medicine.  Con-
siderable technological advances have been made in this field throughout the many disciplines of medicine.  These advances have
enabled the development of lasers with more efficacy and less adverse, unwanted effects.  We will review the physics, mechanics,
types and clinical indications of laser systems available today. 

LASER BASICS
The term laser is an eponym for Light

Amplification by Stimulated Emission of
Radiation.  Physics and the atom will help
to better understand lasers.  An electron
circling an atom can be excited to a higher
orbit by absorbing energy (stimulated
absorptions) and conversely fall to a lower
orbit by emitting energy (spontaneous
emission).  This energy is represented as a
photon of light.  Lasers deal with the con-
cept of stimulated emission.  Stimulated
emission occurs when a photon is directed
towards an atom containing a meta-stable
electron in its orbit.  This interaction results
in the orbiting electron falling to a lower
orbit and in turn emitting a new photon of
light.  Thus one original photon directed at
this atom has brought about two resultant
photons.  The term light amplification refers
to a chain reaction which occurs as these
two emitted photons are directed towards
other atoms creating even more photons.
This light amplification process occurs in a
device called an optical resonator.  The
optical resonator not only amplifies but also
orients light.  A cylindrical chamber filled
with laser medium, an absorptive lining and
mirrors on each end is responsible for cre-
ating collimated laser light.  Photons are
reflected between the mirrors.  Any light not
traveling in a parallel direction will get
absorbed by the lining.  At one end of this
optical cavity with a partially reflecting mir-
ror (which allows for 5% of energy to
escape) is an instrument to release light
periodically from the chamber.

How is laser light different from other
sources of light?  Laser light is monochro-
matic, coherent and collimated.  Monochro-
matic light has a single wavelength or
“color”.  Coherent light has wavelengths of
light all in the same phase with the “same
peaks and valleys”.  Collimated light is par-
allel and travels long distances without
divergence allowing for precise destruction
of the target.  In contrast a flashlight pro-
duces white light that is incoherent and

divergent1.
Every laser system is unique based on

its medium and the wavelength it emits.
Laser mediums are composed of solids,
gases or liquids.  Examples of solid medi-
ums include ruby crystals, alexandrite crys-
tals, Nd:YAG crystals
(Neodymium:Ytrium-Aluminm-Garnet) or
Er:YAG crystals (Erbium:Ytrium-Aluinum
Garnet).  Examples of a gas medium
include carbon dioxide, argon, krypton or
copper vapor.  Rhodamine is a fluorescent
liquid dye used in some laser systems.  

Laser-Skin Interactions
About 5-7% of laser light directed at the

skin is reflected due to the large refractile
index between the atmosphere and the
skin.  There is also some degree to reflec-
tion at the dermoepidermal junction.  The
rest of the light energy is either absorbed
by the epidermis or scattered throughout
the dermis.  The final target of the photon
is a specific chromophore.  Chromophores
are molecules in the skin that absorb the
photon’s energy if provided at an appropri-
ate range of wavelengths.  Optimally all the
energy in the photon is extinguished and
transferred to the chromophore.  Examples
of chromophores are water, oxy-hemoglo-
bin, melanin and tattoo pigment.  It is
important to become familiar with the range
of maximum wavelengths of light at which
a given chromophore absorbs energy.  This
is demonstrated in the chromophore
absorption curve.  Water’s absorption
spectrum begins to increase at the mid to
high infra-red wavelengths.  Lasers that tar-
get the superficial layers of the skin where
there is a high water content take advan-
tage of this property.  Examples are CO2
(10,600nm) or Er:YAG (2940nm) for abla-
tive resurfacing procedures.  Oxy-hemoglo-
bin has a peak absorption spectrum at
around 400-600nm where Pulse Dye
Lasers (585nm/595nm) are most effica-
cious.  Oxy-hemoglobin also has a second
broad but smaller peak in absorption at

about 1000nm where lasers such as
Nd:YAG (1064nm) are utilized to treat
deeper vascular lesions although with less
efficacy than the previously mentioned
PDL.  Melanin has a wide absorption spec-
trum ranging from the infra-red region pro-
gressively increasing and peaking in the
ultraviolet range.  Due to this broad absorp-
tion spectrum and the presence of melanin
in the basal layer of the epidermis, the
potential for unintended absorption and
unwanted dermal damage exists with
almost any laser system2.  This can lead to
dyspigmentation and has increased risk in
patients with darker skin.  The competitive
absorption of light energy by epidermal
melanin can also lessen the energy trans-
ferred to the target chromophore and in
turn decrease the desired clinical effect.
Using a longer wavelength laser, for exam-
ple Nd:YAG (1064nm), allows deeper pen-
etration beyond the basal layer with less
melanin absorption.

Parameters
Important parameters of light and lasers

are wavelength, energy, power, fluence,
pulse width and spot size.  The electro-
magnetic spectrum is represented in wave-
lengths measured in nanometers.  From
the lowest wavelengths of gamma rays to
the highest wavelengths of microwaves.  In
between these extremes are ultraviolet
(200-400nm), visible (400-760nm) and
infrared (760-10,000nm) lights.  As a gen-
eral rule, longer wavelengths of light are
able to penetrate the skin to a deeper level
due to the fact that these are scattered less
by dermal collagen.  Mid-high infra-red
wavelengths are an exception because
water becomes the principal chromophore.
As a result light will only penetrate the skin
superficially because of its high water con-
tent.  Ablative resurfacing lasers take
advantage of this phenomenon. 

Energy which is inversely proportional to
wavelength, is measured in Joules.  Power
is the rate of energy delivered is measured



in Joules/second.  Fluence is the amount
of energy delivered per area and is mea-
sured in Joules/cm2.  This amount of
energy must be enough to heat the target
above its damage threshold.  Fluence is
increased to deliver more energy to deeper
lesions and should be used at more con-
servative levels in darker skin photo-types
to lower the risk of dyspigmentation.  Wave
mode is as important as fluence.  Lasers
can either be continuous or pulsed.
Because continuous laser light has no
interruptions in energy delivered, non-
selective tissue injury and greater risk of
damage and scarring can occur.  On the
other hand in pulsed lasers, the energy is
generated in surges allowing the target
chromophore enough time to dissipate
energy prior to receiving a subsequent
pulse and to limit any unwanted energy
transfer to surrounding tissue.  This ability
to provide enough energy to only affect the
target tissue and spare surrounding tissue
is defined by the term “Selective Photother-
molysis”.  Lasers can have longed pulse
widths measured in milliseconds or short
pulse widths measured in microseconds.
Pulses must be sufficiently short in duration
to deliver enough energy to the target
before it cools.  This results in appropriate
and localized heating.  Exposure duration
or pulse duration/width must be shorter
than the specific chromophore’s Thermal
Relaxation Time (TRT)3.   TRT is the time
required for 50% of peak heat to diffuse out
of a chromophore.  If the TRT is exceeded,
heat will diffuse into the surrounding tissue
and yield collateral damage and unwanted
results.  Chromophores such as melanin
and tattoo pigment have TRT in the micro
and nanosecond ranges respectively.  To
stay within the limits of this very short pulse
width, lasers can be Q-Switched.  In such
systems, electro-optical shutters are used
to release stored energy and obtain ultra-
short powerful pulses.  The TRT for hair fol-
licles and vessel are 100ms and 1-10ms
respectively.

Cooling
Most laser systems must be used with

adjunctive cooling.  Benefits of cooling are
less epidermal damage, allowing higher flu-
ences and anesthetic effect for the patient.
Cooling can be accomplished by contact,
dynamic spray or air blowers.  Contact and
dynamic spray cooling are usually con-
tained and as part of the laser device.
Contact cooling uses a chilled probe tip in
direct contact with the epidermis.  Dynamic
cooling produces a cryogen spray prior
each laser pulse.  Chilled air blowers can
also be used.  In addition cold gels or ice
cubes can be applied on skin prior to ther-
apy.

TYPE OF LASERS
The following section will discuss abla-

tive resurfacing lasers (CO2 and Er:YAG),
vascular lasers (pulsed-dye) and systems
used in removal of hair and pigmented
lesions (Nd:YAG and alexandrite).

Resurfacing
The CO2 (10,600nm) and the Er:YAG

(2940nm) with their longer wavelengths
take advantage of targeting water mole-
cules in the superficial layers of the skin to
cause tissue vaporization and collagen
contraction4.  This will result in re-epithelial-
ization and new skin formation.  Because
of its longer wavelength the CO2 laser is
more destructive than its Er:YAG counter-
part.  CO2 laser light can be focused or
defocused.  Focused laser light is utilized in
precise surgical cutting otherwise referred
to as  “the light scalpel” and is currently
being used by Gynecologists (Colposcopy),
General Surgeons (Laparoscopy) and Neu-
rosurgeons5.  Defocused CO2 lasers are
used in ablative resurfacing and treatment
of certain lesions such as verruca vulgaris,
trichoepithelioma, xanthelasma and rhino-
phyma.  Depending on the number of
passes, the depth of penetration can be
controlled.  More passes can not only
cause epidermal ablation but also result in
dermal remodeling via collagen shrinkage.
Disadvantages and adverse effects of abla-
tive resurfacing are post-treatment ery-
thema and the risk of dyspigmentation,
scarring and infection6.  Post-treatment ery-
thema which can last about 2-4 weeks with
Erbium:YAG and 1-3 months with CO2
Laser is due to skin re-epithelialization and
is bothersome to patients.  Longer post-
treatment erythema and pruritis may be
caused by overgrowth of yeast or fungus7.
This post operative period is sometime
referred to as “down time”.  The Er:YAG
laser has less ability to penetrate the der-
mis and cause collagen contraction and
eventual remodeling.  However it can be
used more readily in darker skin types who
are at risk for dyspigmentation and scar-
ring, and also results in a shorter “down
time”.  The Er:YAG can be used with longer
pulse widths to increase tissue damage
and reach the same levels as CO2 lasers.
These two are the best systems available
today for ablative resurfacing on the sur-
face of the skin, and can regenerate colla-
gen and elastin from within.  It is
recommended for patients to be off of
Accutane fro 6-12 months prior to these
interventions.  Other lasers such as PDL,
Nd:YAG, KTP, and alexandrite in addition to
non laser sources such as Pulsed Light
and Light Emitting Diode (LED) can be
used as non-ablative rejuvenation for
photo-aged skin by causing
collagen/elastin growth and remodeling

with preservation of epidermal integrity.
These systems also target and improve
pigmentation and vascular changes.  For
non-ablative therapy, these lasers use a
low energy.  Other long wavelength non-
ablative systems used to treat photo-aging,
acne and scarring include Nd:YAG
(1320nm), diode (1450nm), Erbium:Glass
(1540nm) and various pulsed lights. 

Pulse Dye Lasers
Oxy-hemoglobin has a multi-peak

absorption spectrum at wavelengths of
410nm-429nm, 541nm and 577nm.  Argon
(410nm-420nm/540nm/580nm) laser was
the first system to target this chromophore.
Due to its higher incidence of dyspigmenta-
tion and scarring in children, argon lasers
have fallen out of favor.  Pulse-Dye Lasers
(585nm/595nm) are now being imple-
mented to target vascular lesion such as
rosacea, port-wine stains and angiomas.
They are also used to destroy vessels that
feed lesions such as verruca vulgaris, ery-
thematous striae and hypertrophic scars.
The PDL uses a flash-lamp for energy and
contains a fluorescent dye (Rhodamine) as
its medium.  One major disadvantage in
using PDL is 7-10 days of post operative
purpura due to superficial vessel rupture8.
This can be minimized by lowering flu-
ences or increasing the pulse width.  This
maneuver will however decrease efficacy.
Lower fluences should also be used on
more delicate skin such as in children.
PDLs are best for the treatment of more
superficial vascular lesions.  By increasing
the spot size on the laser probe the light is
better able to penetrate the skin and target
deeper vessels at the expense of losing out
on the total energy delivered.  Nd:YAG
laser (1064nm), because of its higher
wavelength, is also a good option for treat-
ment of deeper vessels. It takes advantage
of a second yet smaller oxy-hemoglobin
peak at the near infra-red region.  Nd:YAG
for vascular lesions is less effective than
PDL but does not cause post operative
purpura and as much pigmentary alteration
in patients of darker skin types.  The dou-
ble frequency Nd:YAG (532nm) and
KTP(532nm) can also be used to treat very
superficial telangectasias without post-op
purpura.  A second type of PDL (510nm) is
also worth mentioning because it can tar-
get superficial pigmented lesions and
orange/red tattoos but has fallen out of
favor due to pigmentary and scarring side
effects9.

Alexandrite Lasers
The alexandrite (755nm) is the most

widely used hair removal laser.  It also
treats pigmented lesions and vascular
lesions like leg veins.  This laser can also
be Q-switched to treat lesions with melanin
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as well as tattoo pigment.  It is the most
effective laser used for photoepilation
because its wavelength is able to target
deeper melanin pigment contained by the
hair shaft and matrix.  Its major draw back
is dyspigmentation if used on darker skin
photo-types10.  As stated earlier, this is due
to unwanted absorption by melanin in the
basal layer of the epidermis.

Nd:YAG Lasers
The Nd:YAG (1064nm) laser is probably

the most versatile laser system available.  It
can be applied for hair removal, vascular
lesions, and non-ablative remodeling.  This
laser can also be Q-Switched to treat
melanin containing pigmented lesions and
tattoos.  It is less effective than PDL for
vascular lesions and less effective than the
alexandrite for hair removal but should be
used in a subgroup of patients with darker
skin types who are more prone to post
treatment pigmentary alterations.  Its
longer wavelength enables it to penetrate
more deeply with less disruption of basal
cell layer pigment.  Nd:YAG (1320nm) with
its even longer wavelength best targets
water in the superficial layers of skin and is
now being used for treating acne, scarring

and non-ablative remodeling.  Using a
potassium titanyl phosphate crystal (KTP),
the frequency of the Nd:YAG 1064nm can
be doubled to 532nm (halving of wave-
length) enabling it to better target superfi-
cial vessels, melanin and tattoo pigment at
a lower wavelength.

INDICATIONS

Vascular Lesions
The best option for laser treatment of

vascular lesions is the PDL.  Because of its
lower wavelength, this laser is most effica-
cious in treating more superficial vessels.
The goal is to cause vessel coagulation
and collapse.  PDL is used to treat port-
wine stains, hemangiomas, telangectasias,
psoriasis, poikiloderma and superficial leg
veins.  KTP (532nm) is also very effective
for treating superficial vessels.  Because of
their deeper penetration, the Nd:YAG
(1064nm) and the diode (810nm) laser can
be used to treat deeper and thicker veins of
the leg11.  As mentioned above, the Nd:YAG
laser spares the patient of post operative
purpura and dyspigmentation.  It is best for
darker skin types.

Hair Removal
Laser Hair Removal is probably the most

widely utilized application of lasers today.
Also known as Photoepilation, it is used for
cosmetic indications as well as conditions
like Hirsutism12 and Pseudofolliculitis bar-
bae13.  The patient must avoid waxing,
plucking or electrolysis for about one month
prior for best results.  Photoepilation is best
performed using a laser with a longer
wavelength because the target chro-
mophore is deeper.  The target for pho-
toepilation is follicular melanin in the
anagen hair bulb14.  The alexandrite
(755nm) is the best modality for this indica-
tion followed by the Nd:YAG which has
lower efficacy in hair follicle destruction.
The advantage of Nd:YAG is less epider-
mal melanin interaction and unwanted post
operative pigmentary changes seen in
darker skin types.  Lasers used in hair
removal are also long pulsed.  This is done
because follicular melanin has a greater
TRT  than epidermal melanin.  This differ-
ence in TRT is because follicular melanin
has a larger volume to surface ratio and is
less capable of radiating the absorbed
energy through its relatively small surface.
The longer pulse duration also allows us to
exceed the TRT for the melanin pigment
allowing energy to dissipate and destroy
surrounding non-pigmented hair follicles
and hair bulge where stem cells are
located.  Other options for hair removal
include Diode (810nm) and Ruby (694nm)
lasers.  Expected post therapy response
include erythema and perifollicular edema
in the first few days and expelled follicles in
about two weeks15.  Gray hair with no pig-
ment and red/blond hair with pheomelanin
are more resistant to these treatments and
may require shorter pulse widths.  This is
due to the lack of eumelanin which is the
best target for photoepilation.  Currently
several other modalities are being studied
for removal of lighter hair.  These include
using synergy with electrical radiofre-
quency, photodynamic therapy and prior
hair coating  with squid melanin or carbon
solution.  Photoepilation can also be
enhanced with adjunctive topical medica-
tion Eflornithine (Vaniqa) which inhibits
orthinine decarboxylase.

Pigmented Lesions
Because of its wide absorption spec-

trum, melanin can be targeted with many
laser systems.  As mentioned above some
of this targeting is unwanted.  Ruby
(694nm) lasers, one of  the first lasers
developed for pigment with a high affinity
for melanin, currently have limited use due
to the amount of epidermal damage.  After
the ruby, the next best laser for melanin is
the alexandrite (755nm), followed by the
diode (810nm) and the Nd:YAG (1064nm).

Laser Types and Application

Laser Wavelength (nm) Common Applications

Argon 488, 514 Vascular
Ruby 694 Pigment / Hair Removal

Nd:YAG 1064 Hair Removal / Pigment 
Deep Vascular

KTP 532 Superficial Vascular & 
Pigment

Alexandrite 755 Hair Removal / Pigment  
Deep Vascular

Diode 810 Hair Removal / Pigment
Deep Vascular

Pulsed Dye 585, 595 Vascular
Q-Switched Tattoo

COs / Erbium:YAG 10,600 / 2940 Ablative Resurfacing

Thermal Relaxation Time (TRT) & Pulsewidths for Specific 

Chromophores

Chromophore Diameter TRT Laser Pulsewidth

Tattoo Ink Particle 0.1 microns 10 ns 10 ns
Melanosome 0.5 microns 250 ns 10 ns
PWS Vessel 30-100 microns 1-10 ms 0.4-20 ms
Hair Follicle 300 microns 100 ms 3-100 ms

Leg Vein 1 mm 1 sec 0.1 sec



Due to the very short TRT of melanin pig-
ment, most of these lasers must be Q-
Switched for optimal results.  The lower
wavelength lasers are better able to target
melanin because the absorption spectrum
of melanin will increase towards the ultravi-
olet range.  Shorter wavelength lasers will
not be able to penetrate the skin as well as
higher wavelength systems and are only
best for superficial pigmented lesions16.
Superficial pigmented lesions such as
lentigines, ephelids, café au-lait spots are
best targeted with Q-Nd:YAG (532nm).  Q-
Nd:YAG (1064nm) and Q-alexandrite
(755nm) are also very effective for these
superficial lesions but can be used to treat
deeper lesions like Blue nevi, Nevi of Ito or
Ota, Becker’s nevi and post inflammatory
pigmentary changes.  Many pigmented
lesions are difficult to treat with unpre-
dictable results.  Post inflammatory pig-
mentary alterations and melasma have the
most variable response to therapy.  In addi-
tion, lesions that are clinically suspicious
must be biopsied to rule out malignancy
prior to laser therapy.  IPL devices,
although not lasers, are also effective in
treating superficial pigmentation.

Tattoos
Lasers used to treat tattoo pigment also

need to be Q-Switched17.   As light energy
is delivered to this exogenous chro-
mophore, the pigment is dispersed into
small clusters and subsequently removed
by macrophages.  This process is least
effective on lower extremities due to
decreased lymphatic flow.  Fracturing of
pigment is not only due to particle expan-
sion from heat, but also do to a mechanical
“shock wave” effect termed photoacoustic
effect.  There are five types of tattoos :
amateur, medicinal, traumatic,   cosmetic
and professional.   Professional and cos-
metic tattoos are more resistant due to
their deeper location and  heavy concentra-
tion of pigment.  Traumatic tattoos, for
example from gun powder or asphalt can
be treated with more ease and less treat-
ments.  Lower fluences should be used for
darker or retouched tattoos to avoid hyper-
pigmentation and scarring.  Options for tat-
too removal are Q- ruby (694nm),
Q-Nd:YAG (1064nm), the double frequency
Nd:YAG (532nm) and the Q-alexandrite
(755nm) lasers18.  All are most effective at
targeting black pigment and not as effective
in targeting yellow or white pigment.  In
fact, treatment of white pigment (titanium
dioxide) can result in an immediate para-
doxical blackening response through an
oxidation reaction.  If this occurs a re-treat-
ment is necessary to target the newly
formed black pigment.  Some tattoo artists
may also use white pigment to create a
pink, gray or light green/blue color.  

Q-alexandrite and Q-ruby (694nm) have

greater affinity for blue and green pigments
while the Q-Nd:YAG (532nm) is better for
removal of red and orange pigments.
Since many wavelengths are needed to
treat multicolored tattoos, more than one
system must be utilized for optimal results.

Conclusion
Laser technology is a useful tool and has

greatly contributed to improvement in both
medical care and cosmetic outcome for
many years.  As this technology is refined,
newer lasers and applications can be antic-
ipated with even more impressive results
and reduced side effect profiles.  Lasers
will continue to be an integral part of Der-
matology as well as other areas of medi-
cine. 
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Hypertriglyceridemia in Eruptive Xanthoma, 
A Case Report and Review of the Literature

ABSTRACT

Lipid disorders have become increasingly common in the United States.  Often dyslipidemias may present with easily recog-
nized dermatologic manifestations.  It behooves all clinicians to become familiar with these presentations in order to institute
appropriate treatment for patients.  While the majority of Xanthomas represent benign conditions, certain lesions can be associated
with significant clinical disorders.

We present a case of Eruptive Xanthoma associated with massive hypertriglyceridemia and hypercholesterolemia with serum
lipid levels elevated above those found in a search of the relevant literature.  

Lipid disorders have become increasingly common in the United States.  Often dyslipidemias may present with easily recog-
nized dermatologic manifestations.  It behooves all clinicians to become familiar with these presentations in order to institute
appropriate treatment for patients.  While the majority of Xanthomas represent benign conditions, certain lesions can be associated
with significant clinical disorders.

We present a case of Eruptive Xanthoma associated with massive hypertriglyceridemia and hypercholesterolemia with serum
lipid levels elevated above those found in a search of the relevant literature.

Report of a Case
TA 33-year-old white male presented to

the Department of Dermatology with a
chief complaint of a “rash”. He described a
history of a pruritic eruption that began on
his extensor surface of the arms and pro-
gressed to his back, chest, abdomen, and
lower extremities during the month prior to
presenting at our clinic.  He denied any his-
tory of similar lesions.  He denied any sys-
temic complaints.  Past medical history
included hypertension, depression and
sleep apnea. Medications include Atenolol
and Zyprexa (Olanzapine).   The pruritic
eruption however began before the institu-
tion of Olanzapine therapy.  Past surgical
history included splenectomy. He was a
non-smoker with no known allergies.  He
admits to drinking two cans of beer per day,
and eating fast food hamburgers and fried
chicken on a regular basis.

Physical exam revealed a moderately
obese male in no acute distress. He exhib-
ited multiple 2-3mm yellow papules with
mild surrounding erythema across his
chest, back, upper and lower extremities.
There were a few scattered lesions on the
face; the palms and soles were spared.
Punch biopsy of a lesion was performed.
Histology was consistent with Eruptive
Xanthoma.  This showed nodular aggre-
gates of foam cells in the upper and mid
dermis.  Nuclei were centrally placed in a
foamy cytoplasm.  There was no atypia.
There was a background of lymphocytic
infiltration of the perivascular zones.

Screening laboratories were remarkable
for a Triglyceride level of 15,125 mg/dl with
a lab normal being less than 150 mg/dl.
Total serum cholesterol was 1,331 mg/dl
with a lab normal of less than 200 mg/dl.    

Nodular aggregates of foam cells are
seen in low power to involve the upper and

Multiple 2-3mm yellow papules. Papules with inflammatory halo.

Nodular aggregates of foam cells are seen 

in low power to involve the upper and mid 

dermis.  There is background perivascular 

inflammation.

Medium power shows foam cells with a centrally 

placed nucleus and characteristic foamy 

cytoplasm.



mid dermis.  There is background perivas-
cular inflammation.

Medium power shows foam cells with a
centrally placed nucleus and characteristic
foamy cytoplasm.

The patient was informed of the diagno-
sis of Eruptive Xanthoma with underlying
hypercholesterolemia and hypertriglyc-
eridemia.  The Olanzapine was discontin-
ued and dietary changes were discussed.
The patient was begun on Simvastatin
(Zocor) and Fenofibrate (Tricor).  After
approximately two months of therapy the
patients’ lesions had completely resolved.

His lipid levels remain normal seven
months later with only Simvastatin therapy.

Discussion
Xanthomas are due to lipid infiltration in

the dermis and tendons. The major types
include eruptive xanthomas, tuberous xan-
thomas, tendinous xanthoma, and plane
xanthomas.   In the U.S. it is estimated that
over 100 million people have a serum cho-
lesterol greater than 200mg/dl.11 Eruptive
Xanthomas are usually associated with
elevated triglyceride levels.1 They most
often present as small 1-4 mm yellow to
orange papules in clusters.2 The buttocks,
extremities and torso are most common
locations.  A generalized form can be seen
in severe cases.  The lesions are tender
and may be pruritic with a surrounding
inflammatory halo.     

In eruptive xanthoma the hypertriglyc-

eridemia may be the result of a primary
genetic defect in lipid metabolism (primary
hyperlipoproteinemia), or due to a sec-
ondary cause.3 Abnormal transport of
lipoproteins may be due to increased
endogenous production, defective removal,
or a decrease in catabolism. Secondary
causes of hyperlipoproteinemias include;
diabetes mellitus, obesity, pancreatitis,
chronic renal insufficiency, hypothyroidism,
cholestatic liver disease, paraproteinemias,
and drugs.

Drugs known to induce or exacerbate
hyperlipoproteinemias include estrogens,
corticosteroids and retinoids.4,5 Retinoid
therapy can induce hypertriglyceridemia
via induction of hepatic VLDL secretion.11

Recently eruptive xanthomas have been
reported in association with Olanzapine
(Zyprexa) use.6 These cases all showed
evidence of hypertriglyceridemia, however
even the most severe cases had levels sig-
nificantly lower than our patient.5 In our
patient the Olanzapine therapy had been
instituted two weeks prior to his initial Der-
matology Clinic visit by his primary care
physician due to perceived “depression”
due to his “rash”.  It is quite possible that
the Olanzapine contributed to the already
existing hypertriglyceridemia of the patient
to cause these heretofore unseen rises in
serum lipids.  Review of the literature
reveals no cases of eruptive xanthoma with
higher elevation of cholesterol or triglyc-
eride levels than our patient.3,7, 6, 8, 9, 10, 11

Summary
In this article we present a case of erup-

tive xanthoma with serum triglyceride and
cholesterol levels at previously unreported
levels.  This patient illustrates a possible
additive effect of drug-induced lipoproteine-
mia in combination with underlying hyper-
lipidemias to cause massive dyslipidemia.
Dermatologists must be vigilant in search-
ing for drug associations when patients
present with eruptive xanthoma.  Left
untreated this patient most certainly would
be at a higher risk for atheromatous dis-
ease including myocardial infarction and
stroke.11
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Leukemia Cutis- Case Reports and Discussion

Leukemia cutis

Case #1
61 year old white male presented to the

office with a rash on his face and body for a
duration of 4 weeks.  The patient states he
had been on Esomeprazole for acid reflux
for 4 weeks.  The rash started at that time,
so he was switched to Lansoprazole by his
family doctor.  The patient was started the
previous day to presentation on Pred-
nisone by his doctor.  He also stated that
he had felt weak and had muscle aches
since on started on the medications.

On further questioning, the patient stated
that the rash had started on the abdomen
and spread to the face and extremities.  His
review of systems was positive for a 6
pound weight loss in the prior month and
fatigue.  He denied fever, chills, and night
sweats.  He had no shortness of breath or
chest pain.  A prior work-up for chest pain
was negative.

His past medical history was significant
for GERD, and his past surgical history was
positive for a hemorrhoidectomy.  He had
no known allergies.  His recent medications
were Rabeprazole, Aprazolam, Loratidine,
and Acetaminophen..  His father had dia-
betes and two siblings have diabetes and
coronary artery disease.  His social history
was negative for tobacco, alcohol, and
drugs.  He was a school teacher. On physical exam, multiple indurated,

erythematous to violaceous nodules of the
face, chest and back were noted.  The rest
of the physical was essentially negative.
Especially important to note no lym-
phadenopathy was present. (see figures 1-
4)

His laboratory results of the CBC were
3.1,  10.9/ 31.8 ,  241

RDW-16.9%.
The skin biopsy revealed mononuclear

cells infiltrating between collagen bundlesFigure 1

Figure 2

ABSTRACT

Leukemia cutis is an uncommon disease process by which neoplastic leukocytes  infiltrate the skin locally or diffusely.  It is gen-
erally a sign of disseminated systemic disease or a relapse of an existing leukemia.  Generally, patients are older than 50,  however,
it can be seen in younger patients depending on the type of leukemia. 25- 30% of infants with congenital leukemia, especially of
the myelogenous type, will have leukemia cutis.  Leukemia cutis is most commonly seen in patients with acute monocytic leukemia
M5 and acute myelomonocytic leukemia M4.  Very often, Leukemia cutis is the presenting disease prior to bone marrow infiltration
and systemic symptoms.  Besides skin biopsy, these patients need hematologic studies with complete analysis of bone marrow
aspirate and peripheral blood smear.  Cutaneous histopathology- and immunophenotyping are essential.  Treatment and prognosis
of Leukemia cutis is directly related to the underlying disease.  Cojoint management of these patients with the hematologist, oncol-
ogist and radiation oncologist is key. 

Figure 4
h and e, low magnification

Figure 3

Figure 5
higher power

Figure 6
lysozyme stain



in the superficial and mid dermis.  The
mononuclear cells have high nuclear to
cytoplasmic ratios, irregular nuclear bor-
ders, prominent nucleoli and scant
basophilic cytoplasm.  The epidermis
appears unremarkable .  Cells are positive
on Leder stain and are highlighted on
immunohistochemical stains for lipozyme
and CD45.  Myeloperoxidase, CD-3, CD-
20, and CD34 immunohistochemical stains
are negative. (see figures 5-8)

Final Diagnoses-  Leukemia Cutis

Case 2
79 year old white male complained of a

rash for the past one and one-half months 
on both arms, scalp, and face.  The

patient stated that he had no symptoms or
pain.  6 months earlier, the patient had mul-
tiple skin nodules that resolved on their
own. He sought no prior medical treatment.
Review of symptoms was positive for bilat-
eral testicular masses not related to the
present condition.  He denied nausea,
vomitting, diarrhea, constipation, fever,
chills, bleeding, or weight loss.  He had no
prior medical or surgical history.  He also
denied any allergies.

On physical exam, multiple 1-3 cm ery-
thematous nodules and papules of the
face, arms, back, chest, and legs were
noted.  Besides the right testicular mass of
10 cm, and the left one of 7 cm, the

remainder of the physical was negative,
except for +1 edema of the lower extremi-
ties.  No lymphadenopathy was present.
(see figures 9-11)

Skin Biopsy revealed Leukemia cutis
with  dense and diffuse infiltrate of atypical
mononuclear cells characterized by vesicu-
lar and irregularly shaped nuclei and rela-
tively abundant pale-staining cytoplasm.

Numerous mitotic figures are present.
CD68, CD43, and lysozyme are positive,
Myeloperoxidase, CD3, CD20, CD30,
CD79A  are all negative. (see figures 12-
15)

His laboratory results were CBC- 5.1/
9.5/ 27.6/ 165 RDW- 19.6 RBC-  3.22
Peripheral Blood Smear showed a  normo-
cytic anemia,  mild neutropenia. Bone Mar-
row Biopsy and Aspirate revealed a
hypercellular marrow,  trilineage
hematopoiesis with myeloid and megakary-
ocytic hyperplasia,  patchy, mild to moder-

Figure 7
CD45 Ro

Figure 8
leder stain

Figure 9

Figure 10

Figure 11

Figure 12
h and e, low power

Figure 13
higher magnification

Figure 14
CD68

Figure 15
CD43, Lysozyme
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ate reticular fibrosis, and increased storage
iron.

Assessment and Plan-  Leukemia Cutis-
diagnosis based on biopsy,  Patient was
sent for hematological and oncological
evaluation and to begin treatment for acute
leukemia.  Unfortunately, this patient
expired within  the year from the time of
diagnosis.

Leukemia Cutis
Leukemia cutis is a disease process

seen in the skin either as a sign of dissemi-
nation of systemic disease or relapse of an
existing leukemia.  The skin is infiltrated
with leukemic cells locally or in a diffuse
manner.  The leukemic cells are neoplastic
leukocytes.  Leukemia cutis is most com-
monly seen in patients with acute mono-
cytic leukemia M5 and acute
myelomonocytic leukemia M4.  These
patients tend to be older than 50 years but
can be at any age, depending on the type
of leukemia.  The incidence of Leukemia
cutis is high, 25- 30% in infants with con-
genital leukemia.  Most of these cases are
of the myelogenous type. (1,5,7)

Leukemia cutis is seen with or without a
diagnoses of hematologic malignancy.  It
can be seen before the systemic leukemia
presents itself..  It is generally uncommon
and varies in incidence from <5 to 50%.  In
as many as 7% of patients with leukemia
cutis, local disease occurs prior to bone
marrow infiltration and systemic symptoms.
Leukemia  cutis is seen in both men and
women, with a slightly higher prevalence in
men.(6,1)

The primary skin lesions seen in
Leukemia cutis are small papules, 2-5 mm,
nodules, or plaques.  The color tends to be
pink, violaceous or darker than normal
skin.  The lesions are palpable, indurated,
and firm.  Patients may present with single
or multiple nodules.  They appear as gut-
tate psoriasiform or lymphomatoid papulo-
sis-like.  Leukemia cutis tends to be
nontender, localized or disseminated.
Lesions can be found on the trunk, extremi-
ties, and face.  There is considerable over-
lap with other inflammatory eruptions.
Secondary lesions may be seen in
Leukemia cutis.  When thrombocytopenia
is present, hemorrhage is possible.  Ulcera-
tion may be present, as well as generalized
erythroderma.  With acute monocytic
leukemia, leukemic gingival infiltration may
occur. (1)

Inflammatory disorders in leukemic
patients occur with unusual presentations
due to the participation of leukemic cells in
the infiltrates.  Associated reaction patterns
that can be seen are Sweets Syndrome,
bullous pyoderma gangrenosum lesions,
urticaria and palpable purpura.(1,6)

All types of leukemias result from the

abnormal development of leukocytes in the
bone marrow.  Maturational arrest occurs
and a proliferative clonal population of cells
result.  Leukemia cutis results possibly
from the local proliferation of leukemic cells
within the skin.  But how does this occur?
Why do leukemic cells migrate to the skin?
The answer is unclear.  Several theories
are ongoing.  One theory is that in HTLV-1
induced leukemia, there is an  abundant
expression of the cc chemokine receptor 4
(CCR4) on the cell surface of the leukemic
cells.  In adult T-cell leukemia involving the
skin, the ligands thymus and activation reg-
ulated chemokine (TARC/CCL17) and
macrophage-derived chemokine (
MDC/CCL22) are seen in the skin.
Another theory is that the presence of T-
cell related antigens on the cell surface of
leukemic cells in acute monocytic leukemia
(AML-M5) in patients with leukemia cutis
may promote selective homing to the
skin.(1)

Leukemia cutis is relatively rare.  The
highest incidence is seen in adult T-cell
leukemia/lymphoma (ATLL) with acute
myelogenous leukemia(AML)  following
behind subtypes M4 and M5.  Leukemia
cutis is also seen in children, especially
those infants with congenital leukemia.(7,1)

In evaluating the patient with Leukemia
cutis, history is very important.  Signs and
symptoms to consider are extramedullary
involvement, meningeal signs, anemia ,
secondary neutropenia, and other constitu-
tional signs and symptoms.  Bacterial, viral,
or fungal infections can be present.  CNS
involvement can be seen as well as bone
and joint pain due to leukemic infiltra-
tion.(1,9)

On physical, pallor, organomegaly, pur-
pura, petechia, drug reactions, LCV, infec-
tions, thrush, and disseminated zoster may
be present.  Inflammatory cutaneous reac-
tions may occur due to medications, infec-
tions, and the leukemia itself.  Examples of
this are graft vs. host disease, acute febrile
neutrophilic dermatosis, and persistent
arthropod bite-like reaction.  More unusual
lesions vary depending on the underlying
leukemia.

AML-M4 and AML-M5 have characteris-
tic gingival hypertrophy due to leukemic
infiltration.  One might see erythema
nodosum, erythema annulare centrifugum,
pyoderma gangrenosum, urticaria, urticaria
pigmentosum, guttate psoriasis, leonine
facies, and macular erythema.  Leukemia
cutis may occur within established scars
and within recent areas of trauma.(1)

The differential diagnoses of Leukemia
cutis is wide and varied.  Disseminated
infections occurring in the immunocompro-
mised neutropenic host must be thought of.
The inflammatory differential includes as
previously mentioned;  Sweets Syndrome,
adverse drug reactions, transfusion reac-
tions, GVHD, vasculitis and erythema multi-

forme.  Metastatic carcinoma of the skin,
CD30+ large cell anaplastic lymphoma,
and non-Hodgkins lymphomas are malig-
nant disease to consider in the differen-
tial.(3,1,10)

Laboratory studies should be done when
a patient presents with leukemia cutis.  A
complete blood count helps to assess ane-
mia, thrombocytopenia, neutropenia, or
leukocytosis.  Peripheral blood smear will
tell of circulating leukemic cells.  Chemistry
profiles will assess BUN and Creatinine
levels, especially important for chemother-
apy.  LDH and uric acid tends to be ele-
vated in leukemic patients.  If a patient has
fever or signs of infection, cultures should
be done.  Imaging studies should be done
appropriate to the cancer/ leukemia sus-
pected and to assess extent of the dis-
ease.(1,8)

Skin biopsy  is essential.  An adequate
punch or excisional biopsy should be done.
Immunohistochemical staining is key to the
diagnoses.  The help to determine the cell
lineage.  CD45(LCA) and CD45RO are
positive for T-cell lineage.  CD20 is usually
positive for B cells and CD43 is negative.
Lysozyme and chloroacetate esterase is
positive in granulocytes, while CD68 is
negative.  Lysozyme and CD68 are positive
for monocytes, while chloroacetate
esterase is negative.(4,1)

Bone marrow aspiration and biopsy are
definitive for diagnosis of systemic
leukemia.  Special stains should be done to
determine cell lineage and degree of matu-
ration.

Histologic findings vary with the subtype
of leukemia.  In the dermis, a leukemic infil-
trate is present.  It is perivascular and peri-
adnexal.  Collagen bundles are sepatated
by leukemic cells.  Leukemic cells may infil-
trate the lumina of blood vessels, their walls
and down the fibrous septae of subcuta-
neous fat.  The epidermis remains rela-
tively normal and a Grenz zone is
present.(1)

In AML, cells are large with an oval,
vesicular nucleus and basophilic cyto-
plasm.  In CML, all different degrees of
maturation are seen as well as eosinophils.
ALL has medium to large blasts, with a
high nuclear-cytoplasmic ratio.  CLL is
more uniform, mature lymphocytes.  Mono-
cytic leukemia resembles large cell lym-
phoma but involves the entire dermis and
superficial panniculus.  ATLL cells have
indented to lobulated nuclei.  Epidermotro-
pism is present.  Hairy cell leukemia has
monomorphous mononuclear cell. (1)

Prognosis of patients with leukemia cutis
is directly related to the underlying disease.
Most patients die within months of the diag-
noses.  Patients should be treated systemi-
cally form the time of diagnosis since the
prognosis is so poor.  Treatment is aimed
at the type of leukemia found.  Combina-
tion therapy is best;  systemic chemother-



apy and local radiation.  PUVA can also be
considered.  Treatment should be in con-
junction with the hematologist and oncolo-
gist.(1,8)
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In Office Clinical Study
Sub Antimicrobial Dose Doxycycline in the Treatment of Acne Vulgaris

ABSTRACT

In the treatment of acne, sub antimicrobial dose doxycycline offers the proven benefit of decreasing inflammation without the
side effects associated with traditional dosing.  Patients receiving 25mg twice daily achieved a modest reduction of lesion counts
without any side effects.  Sub antimicrobial dose doxycycline should be considered as an adjunctive or maintenance therapy in the
treatment of acne.

Introduction
Acne vulgaris is a common disease

which carries significant psychosocial mor-
bidity in its potential to scar.  In the United
States, acne affects most people between
the ages of 11 and 30. (1)  The goals of
therapy include inhibition of microcome-
done formation and reduction of inflamma-
tion.  For the latter, tetracyclines have
traditionally been used in antimicrobial
(standard) doses.  Excellent clinical results
appear to correlate with reduced Propioni-
bacteria acnes (P. acne) counts. (2)

Additionally, the tetracyclines have bene-
fit independent of their antimicrobial prop-
erties.  Using adult periodontitis as a
model, investigators have demonstrated
cytokine inhibition, decreased matrix metal-
loproteinase (MMP) activity and subse-
quent collagenolysis. (3, 4)  Acne, like
chronic periodontitis involves an exagger-
ated host response to overgrowth of resi-
dent bacteria. 

Doxycycline is a member of the tetracy-
cline class of antibiotics which binds and
inhibits the 30S ribosome thereby inhibiting
protein production.   Doxycycline has a
more favorable side effect profile than
minocycline or tetracycline and appears to
be a more potent MMP inhibitor. (5) Side
effects of antimicrobial dose doxycycline
include photosensitivity, gastrointestinal irri-
tation, vaginitis and gram negative folliculi-
tis.(6) Because of the common and long
term use of the tetracyclines, increasing P.
acnes resistance has been reported and
must be considered when using doxycy-
cline. (7)

Recently, sub antimicrobial dose doxycy-
cline (Periostat, 20 mg) has proven to be
effective and well tolerated in the treatment
of acne without inducing bacterial resis-
tance.(8)  Our objective was to investigate
the effectiveness and tolerability of sub
antimicrobial dose doxycycline in a rural
dermatology practice.  

Methods:
Six patients with moderate acne vulgaris

were treated with doxycycline hyclate
100mg,  _ tablet by mouth twice a day.

This formulation was chosen due to the
lower cost compared to doxycycline hyclate
20mg. tablets.  No other systemic or topical
medications were allowed, including oral
contraceptives were allowed.  None of the
patients had ever used isotretinoin.  Lesion
counts included open comedones, closed
comedones, and cysts.  Patients were
asked if they experienced any side effects,
including gastrointestinal irritation, photo-
sensitivity or vaginitis.  Initial lesion counts
were compared to six week and three
month lesion counts.

Results:
All patients tolerated the therapy well.

No side effects were reported.  All patients
reported excellent compliance.  All lesion
counts were reduced.  Open comedone
counts were reduced 3% to 44%.  Closed
comedone counts were reduced 25% to
78%.  Cysts were reduced 100%.

Discussion
The multi factorial effect of doxycycline

makes it an excellent choice in the therapy
of acne vulgaris.  At traditional doses it
works favorably but has the potential for
causing GI irritation, vaginitis, photosensi-
tivity, gram negative folliculitis and P. acnes
resistance.  The anti inflammatory effects
of doxycycline include decreased polymor-
phonuclear leukocyte (PMN) chemotaxis
and MMP activity, inhibition of cytokines,
and decreased collagenolysis.  These
effects are independent of the anti micro-
bial effect of doxycycline.  

In our small series of patients we
observed a modest reduction in the num-
ber of total and inflammatory lesions with-
out any unwanted side effects.  We believe

sub antimicrobial dose doxycycline is an
excellent choice for adjunctive therapy in
combination with topical retinoids.  This
regimen may also be useful as a mainte-
nance therapy once clinical improvement
has been made with standard dose doxy-
cycline alone or in combination with other
therapy.
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Dermatological Applications of Negative Pressure Wound Therapy
(NPWT):  Review of Technique and Mechanisms

ABSTRACT

Over the past several years the use of negative pressure wound therapy has continued to increase.  Its efficacy continues to be
demonstrated in the hospital setting.  Most dermatologists have yet to incorporate this modality into the treatment of wounds
encountered in the ambulatory setting.  The technique is described and the mechanisms are discussed.  Benefits and costs of nega-
tive pressure wound therapy are explained.

Introduction
The negative pressure dressing is a rela-

tively new concept in the management of
both acute and chronic wounds.  Wounds
that were once treated in an open environ-
ment can now be treated in a closed, nega-
tive pressure environment that sets up
conditions ideal for healing.  The use of the
negative pressure dressing has become
more common since Morykwas et al
demonstrated its effectiveness on swine
models in 1997.1 In the original study four
parameters were measured: the amount of
granulation tissue, bacterial clearance,
Doppler measured flows in the surrounding
tissue, and the amount of nutrient flow
measured by random pattern flap survival.
Each of these parameters showed
improvement with the use of a negative
pressure dressing.1

Over the last several years the use of
negative pressure wound therapy has
become more widespread, especially in
hospitals and extended care facilities, but it
has yet to make a large foothold in the
ambulatory care setting.  

Names by which the negative pressure
dressing has been known are topical nega-
tive pressure therapy or TNP, vacuum ceil-
ing technique or VST, sub-atmospheric
pressure device or SPD, sealed surface
with suction SSS, and the commonly used
and proprietary term vacuum-assisted clo-
sure or VAC.

NPWT Technique
TThe Vacuum Assisted Closure (VAC)

device is supplied by Kinetic Concepts
Incorporated (KCI, San Antonio, Texas)
who has been the exclusive manufacturer
in the United States.  This device uses
medical grade, open cell polyurethane
foam approved by the FDA as a wound
dressing to fill the cavity of the wound.  The
foam is cut to fit the wound, filling the base,
walls and undermined portions of the
wound.  The evacuation tube with side
ports is then embedded into the foam and
an adhesive plastic drape is applied over

the area with a 3 to 5 cm border of intact
skin.  The opposite end of the tube is then
attached to the vacuum with a canister for
collection of wound effluent.  The vacuum
can be set for continuous negative pres-
sure or intermittent cycles.  There is a
range of negative pressures to which the
machine can be set depending on the
wound and physician preferences.

The original study performed by Moryk-
was et al demonstrated that peak blood
flows, measured by Doppler ultrasonogra-
phy, were recorded with the vacuum setting
of 125 mmHg.  At more negative pressures
blood flows began to decrease.  It was also
discovered that blood flows declined after
five to seven minutes of negative pressure,
eventually returning to baseline.  After
removing the negative pressure for a short
period of time, increased flows and again
be established.1 Using this information,
many clinicians have adopted a five min-
utes on, two minutes off regimen.

Many of the recommendations are
based on anecdotal experience rather than
scientifically proven protocols for every type
of situation.  It is felt that lower pressures
are better suited for chronic ulcers, skin
grafts, and certain painful wounds.  Higher
pressures are recommended for larger cav-
ities and for acute traumatic wounds.2 Ban-
well et al3 recommends that the negative
pressure dressing be changed every four
to five days.  However, if the wound is
infected the suggested time interval for
negative pressure dressing changes is
every 48 hours.  Still, these recommenda-
tions are based on anecdotal evidence.

Mechanisms of Action
For a wound to heal, keratinocytes must

migrate from one side to the other and re-
epithelialise the defect in the skin.  Before
this happens debris must be removed,
infection controlled, inflammatory
processes toned down, and granulation tis-
sue must form.  Proliferation, angiogenesis,
chemotaxis, cell migration, gene expres-
sion, and protein production are all vital
steps in wound healing.  Any disruption in

these processes can lead to the formation
of a chronic wound.

Research is still being done to determine
the exact mechanisms through which the
negative pressure dressing speeds wound
healing.  Since the first publication by
Morykwas et al in 1997, the number of
studies on the effects of negative pressure
wound therapy has greatly increased.  The
studies are based around the proposed
mechanisms of reducing edema, increas-
ing blood flow, increasing granulation for-
mation, direct mechanical stress, and
decreasing bacterial colonization.  

Edema Reduction: It is postulated that
by applying negative pressure to the
wound excess edema can be removed.
This edema can compress blood vessels
and lymphatics, limiting their flow.  The fluid
removed by TNP has been analyzed and
has been found to contain high amounts of
proteolytic enzymes.3 When left in the
wound these enzymes slow collagen
matrix formation.  Removal of wound efflu-
ent encourages the diffusion of nutrients
through the tissues.

Increased Blood Flow: The negative
pressure encourages blood flow to the
area. Using needle probe laser Doppler
flowometry, Morykwas et al1 demonstrated
a fourfold increase in blood flow at a sub-
atmospheric pressure of -125 mmHg on
pigs models.  Chen et al4 recently used a
rabbit model to show that the increase in
blood flow is related to the increase in cap-
illary caliber, density, and with angiogene-
sis.  NPWT placed on human burns has
also shown a similar increase in blood
flow.3 These direct effects on the vascula-
ture are thought to increase vasomotor
tone and cause the release of vasoactive
mediators. 

Mechanical Stress:  It has been demon-
strated that mechanical stress on the intra-
cellular cytoskeleton, which is normally
balanced by the extra cellular matrix,
causes increased transcription for protein
that leads to matrix molecule synthesis5,
angiogenesis6, and re-epithelialization7.
This process is then progressively up regu-
lated by using the intermittent vacuum set-
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ting, accounting for the faster healing times
seen by Morykwas.1

Granulation tissue:  Morykwas et al1

demonstrated increased granulation tissue
formation in swine models by making daily
alginate molds of wounds treated with
NPWT.  These casts showed an increase
in granulation tissue formation over the
control of 63% on continuous suction and
103.4% with intermittent suction.  The
observation of increased granulation tissue
production has been repeated by Fabian et
al and Joseph et al using rabbit ear mod-
els.8,9

Bacterial Colonization: The use of nega-
tive pressure wound therapy correlates with
a decrease in wound infection rates.1,10,11

This improvement is thought to be due to
the closed nature of the dressing, removal
of edema, and fewer dressing changes.

Edema slows wound healing by imped-
ing capillary blood flow to the wound bed
and serving as a reservoir for infection. The
negative pressure removes excess edema
allowing an increase in blood flow to the
area, which in turn and brings neutrophils
and macrophages along with an increased
supply of oxygen for the oxidative burst
killing of bacteria.

In addition, polyurethane foam placed in
the wound bed has been found to be an
attractant for immune cells, possibly due to
a foreign body type reaction.12

Indications/Contraindications
The use of negative pressure wound

therapy is indicated for chronic open
wounds, diabetic ulcers, dehisced wounds,
partial thickness burns, pressure ulcers,
flaps and grafts, acute and traumatic
wounds.  Contraindications include malig-
nancy in the wound, untreated
osteomyelitis, presence of necrotic tissue,
and frank pus.  The physician must also
use good judgment when treating a wound
with active bleeding and when treating a
patient on anticoagulants.

Dermatological Applications
To date, the majority of clinical negative

pressure wound therapy studies have been
performed by surgeons and those in surgi-
cal subspecialties with patients who reside
in either a hospital or a nursing home.  This
has largely been due to the static nature of
the Vacuum Assisted Closure (V.A.C.TM)
device supplied by Kinetic Concepts Incor-
porated (KCI, San Antonio, Texas) who has
been the exclusive manufacturer in the
United States.  However, KCI has recently
introduced a more compact, portable
model that is better suited for the ambula-
tory patient more frequently encountered
by dermatologists.  

Chronic ulcers: Dermatologists fre-
quently encountered patients with chronic

leg ulcers that require meticulous care and
repeated wound dressings as the healing
process slowly takes place.  The negative
pressure wound dressing increases the
rate of granulation tissue formation by
increasing blood flow, removing metallopro-
teinase laden edema and decreasing bac-
terial colonization allowing the chronic ulcer
to heal.

A group in France has studied the nega-
tive pressure wound therapy technique for
chronic leg ulcers.  Fifteen patients who
had been unsuccessfully treated by other
methods used negative pressure therapy.
After six days four patients had greater
than 50% reduction in wound size and six
patients had greater than 25% reduction.13

Flaps and grafts: Negative pressure
wound therapy is indicated for use on flaps
and grafts.  It aids in preparing a suitable
wound bed of granulation tissue for place-
ment of the graft.  Once the graft or flap is
in place, the dressing acts as a bolster,
providing a firm fixation and preventing
shearing forces.14 The vacuum dressing is
useful because it adapts easily to both con-
vex and concave surfaces.  The negative
pressure aids in the evacuation of seromas
and hematomas that could threaten the
viability of the tissue transplant.15 As previ-
ously mentioned, there is also an increase
in oxygen tension and angiogenesis and a
decrease of infection rates when using
negative pressure dressings.

Cost
One of the earliest objections to the use

of negative pressure wound therapy was
unnecessary expense.  There are costs
associated with the purchase or hire of a
VAC unit and the specialized dressing
materials: foam, adhesive covering, and
tubing.  Reported analysis show that these
high costs are offset by the shorter length
of treatment when compared to a more tra-
ditional bandaging regimen.16

Once medical necessity is determined,
the equipment is obtained from KCI who is
currently the only supplier of negative pres-
sure wound therapy equipment in the
United States. Medicare or other third party
reimbursement is sent directly to KCI.
Reimbursement criteria for the use of
NPWT vary state to state and should be
reviewed before prescribing its use.

Conclusion
Negative pressure wound therapy is a

relatively new concept in wound manage-
ment.  It has been shown to be a useful
and effective modality for wound treatment.
So far, the focus of its use has been on the
non-ambulatory patient.  Because wounds
are as varied as are patients, negative
pressure wound therapy is not indicated in

all situations.  As knowledge of its effective-
ness grows more suppliers of the equip-
ment will enter the marketplace, bringing its
cost down.  It may soon find its way into the
dermatologist’s armamentarium to treat
chronic, non-healing ulcers and as an
adjunct therapy in the treatment of surgical
wounds.
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ABSTRACT

The diagnosis and treatment of Extramammary Paget’s Disease can be challenging for even the most accomplished dermatolo-
gist.  Surgery remains the “gold standard’ of treatment, however the morbidity associated with excision in elderly patients is high.
In this paper we present a novel approach to treatment of Extramammary Paget’s disease with immiquimod applied topically.   The
history of Extramammary Paget’s disease and other treatment options will also be discussed.
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Imiquimod in the Treatment of Extramammary Paget’s Disease

Introduction
Extramammary Paget’s (EMPD) disease

is relatively rare intraepithelial neoplasm
that often proves difficult to treat.  Multiple
treatment modalities have been attempted
in the past with mixed results.  These
include wide local surgical excision, radia-
tion therapy, chemotherapy, photodynamic
therapy, and MOHS micrographic
surgery.4,5,6,7  Despite these efforts high
local reoccurrence rates continue to frus-
trate patients and their physicians.  The
introduction of biologic response modifiers
offers many theoretical benefits when
applied to the treatment of cutaneous viral
and neoplastic disease.  In this paper a
case of Primary Cutaneous Extramam-
mary Paget’s disease of the scrotum is
treated with imiquimod as monotherapy.
We will also review the current literature in
order to provide a rational framework for
clinicians when treating this perplexing
entity.

Case Report
A 93 year old white male was referred

to the Department of Dermatology due to
a left inguinal area “rash”.  The patient
stated that he first noticed itching and
redness at the left inguinal area and scro-
tum approximately six months prior to his
visit.  He self-treated this area with topical
antibiotics without improvement.  His pri-
mary care physician prescribed topical
antifungal medications, and there was no
improvement.  He denied any pain or dis-
comfor t in the area.  He denied any
change in urinary or bowel habits.  On
exam there was diffuse erythema with
some excoriation at the left inguinal and
scrotal areas.  The penis, rectum, and
right scrotal and right inguinal areas
showed no abnormalities.  KOH prep and
fungal cultures of the site were negative. 

Punch biopsy of the left inguinal area
revealed large polygonal cells with focally
vacuolated pale cytoplasm, large nuclei,
and prominent nucleoli (Fig.1).  Similar
tumor cells extended along the apocrine

duct epithelium.  These cells are muci-
carmine (Fig.2) and alcian blue/PAS (+),
pancytokeratin (AE1/3) (+), EMA (+),
HMB45 (-), and S100 protein (-).

The patient underwent CT scanning of
the abdomen which revealed no masses
or adenopathy.  Urology and Gastroen-
terology evaluations including cystoscopy
and colonoscopy were unremarkable.

The patient and his family were
apprised of the diagnosis of Primary
Extramammary Paget’s Disease, and
treatment options were discussed in

detail.  The extent of skin involved at the
left scrotum and inguinal area (11cm x
9.5cm) meant that surgical treatment
would require significant flaps or grafts to
close the defect (Fig 3).  The patient and
his family were concerned about the
patient’s ability to tolerate such an exten-

Figure 1
H & E Stain

Figure 2
Mucicarmine stain

Figure 4
Pretreatment

Figure 5
Post Imiquimod treatment
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sive procedure at his advanced age.  At
the time of the patients’ diagnosis a litera-
ture search uncovered a few initial case
reports showing promising results in the
treatment of EMPD with imiquimod.13,12
It was explained to the patient that a trial
of the therapy with imiquimod could be
attempted, with surgical salvage reserved
for treatment failure.

Treatment was begun with imiquimod
applied to all areas of erythema once a
day for five days a week, for a total of six
weeks. The patient was instructed to
apply the cream to the entire area
involved, and to include a 2cm area of
normal appearing surrounding skin. Ini-
tially the patient developed mild burning
at the application site, this resolved after
a five day pause in the treatment.  After
three weeks of treatment there was mild
weeping at the center of the treatment
area.  Upon completion of the six week
course of imiquimod there was noted to
be central clearing of the erythema and
the patient denied pruritis or discomfort.
After one month another six week course
of imiquimod was instituted.  After four
weeks a third six week course was com-
pleted.  The second and third courses of
treatment were well tolerated.  Clinically
the lesion had markedly improved (Fig 4).
Repeat biopsy, however, showed a small
(2.4cm) area of residual disease.  Again
surgery versus further imiquimod was dis-
cussed, and the patient is currently
undergoing his fourth course of topical
imiquimod therapy.

Discussion
Sir James Paget first described a lesion

involving the nipple in 18741.  This case
was associated with underlying breast
carcinoma.  In the same paper he also
described a similar lesion with a “raw-
ness” of the glans penis. The “raw” ero-
sive lesions which he described became
known as “Paget’s Disease”.  In 1889
Crocker reported the first case of scrotal
EMPD2.  As of 2001 less than 100 cases
of scrotal EMPD had been described in
the literature3. The exact etiology of
Extramammary Paget’s Disease (EMPD)
remains controversial.  Most authors
believe that it originates from malignant
degeneration and aberrant proliferation of
epithelial stem cells, often of apocrine ori-
gin, presenting as a solitary primary
epithelial neoplasm referred to as Primary
Cutaneous Extramammary Paget ’s dis-
ease.   There has long been known to be
a subtype of EMPD associated with
adenexal and visceral malignancies.
Study estimates vary widely as to the inci-
dence of this association with underlying
malignancy.  A recent study suggests a
range of 10% to 40% of patients with
EMPD have a concurrent and related

cancer.8  The most frequent sites of
associated cancers are rectal, genitouri-
nary, uterine, breast, hepatic, pancreatic,
and adenexal (porocarcinoma).  

The apocrine derivation of EMPD is
supported by its histologic picture and
immunohistochemical studies.  Paget’s
cells are large round cells with abundant
pale staining cytoplasm, and a large cen-
tral reticulated nucleus.  Paget’s cell may
be seen singly, or in clusters, scattered
throughout the epidermis.  There is epi-
dermal acanthosis or hyperkeratosis.
Definitive diagnosis of EMPD requires
immunohistochemical staining.10  Due to
its’ epithelial origin cytokeratin is found in
Pagetoid cells.  Therefore staining with
Cytokeratin 7 (CK7) and Cytokeratin 8
(CK8) will be positive.  The apocrine
association of the tumors is reflected by
the presence of mucin in the Paget’s
cells.  Subsequently, staining for mucin
with musicarmen,  alcian blue,  aldehyde
fuschsin, and colloidal iron will be posi-
tive.6  Slides are PAS-positive, and dias-
tase-resistant. Other
immunohistochemical studies with anti-
bodies directed against low-molecular
weight keratins will yield positive results
(GCDF-15, EMA, Cam 5.2,).  CEA levels
may also be elevated in cases associated
with underlying malignancy.

EMPD is more prevalent in women than
men, with an incidence ratio of 1.4/1.0
and an average age of onset greater than
50 years.  In most cases EMPD eludes
diagnosis for a period of years.   Lesions
present on the vulva in  60%, perianal
area in 33%,  with the remainder occur-
ring at other sites; axillae, eyelids, umbili-
cus, external auditory canals,
mucocutaneous junctions, and most
recently the face.14  The presenting
symptom is often pruritis at the site.  The
skin examination reveals a non-descript
area of erythema.  There may be weeping
and oozing with excoriations.  Chronic
findings include a localized area of
eczematous skin with plaque formation
averaging 6 to 12 cm in diameter.  Crusts,
scales and ulcerations may eventually
signal the malignant nature of the dis-
ease. The non-specific clinical presenta-
tion often leads to misdiagnosis.  Usually
patients are treated for such entities as
tina cruris,  pruritis vulva, lichen sclerosis
et atrophicus, or candidiasis for an aver-
age of two years before a biopsy confirms
the true diagnosis of EMPD.

Recent treatment protocols for EMPD
have emphasized the need for a vigorous
search for underlying malignancy once
the cutaneous disease has been identi-
fied.  If an underlying malignancy is
found, up to 50% of patients will already
have metastatic disease and a poor prog-
nosis with average survival of less than
three years.   Treatment options include:

wide local excision with 2 cm margins,
Mohs surgery, radiation therapy,
chemotherapy, photodynamic therapy and
most recently topical therapy with
imiquimod.7,11  Surgical therapy
presently is the “gold standard” for treat-
ment of EMPD.  Mohs surgery in particu-
lar has shown improvement in the high
rate of reoccurrences.  The multicentric
nature of EMPD is a leading cause of
treatment failure.  Mohs surgery with
intraoperative immunostaining with cytok-
eratin 7 can help to map out the periph-
eral margins of the tumor.9

Conclusion
Due to the location, a surgical

approach to primary EMPD of the scro-
tum is fraught with difficulty.  Often these
patients are elderly, and wide excision
with flaps and/or grafts for closure of the
defect can expose these patients to sig-
nificant perioperative morbidity and mor-
tality rates.  Thus the promise of
imiquimod as topical monotherapy is quite
attractive.  Imiquimod is a biologic
response modifier that stimulates both
innate and acquired immunity.  Stimula-
tion of cytokine production by
macrophages and dendritic cells activates
the innate immune response via
increased natural killer cell activity.  The
acquired arm of immunity is indirectly
stimulated by increased cytokine produc-
tion.  Interleukin 2 production is increased
and causes interferon gamma production
from T lymphocytes.  Bcell activation has
also been shown to stimulate higher
immunoglobulin production.  Imiquimod
also increases Langerhan cell migration
from skin to lymph nodes, therefore
increasing antigen presentation.

Phase 1 clinical trial of oral imiquimod
reveals possible systemic effects similar
to injectable interferon.  In-vitro studies
have shown imiquimod to inhibit tumor-
associated angiogenesis.  In patients with
melanoma, renal cell carcinoma, and
hairy cell leukemia this promises to pro-
vide the benefits of interferon therapy
without the associated immunogenicity
and tolerance seen with injectable inter-
feron treatments today.  Topical
imiquimod has little (less than 1%) sys-
temic absorption.  However side effects
include local irritation, fever, malaise,
fatigue, nausea, arthralgias and diar-
rhea.12  Local irritation occurs more often
when treating skin cancers and may be
exacerbated by increased absorption
through the actinically damaged skin.
Case reports of imiquimod in the treat-
ment of verruca, basal cells, squamous
cells, melanoma, colon cancer, sarcoma
bladder cancer, and EMPD will lead to
further investigation in both topical and
oral therapy in the future.
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In summary, Extramammary Paget’s
Disease of the scrotum is a somewhat
rare and difficult to treat entity.  Often
EMPD presents in elderly patients in
whom traditional surgical or radiation
treatment is precluded due to patient
comorbidity factors.  With further studies
treatment protocols with topical
imiquimod may have a significant role in
the dermatologist’s armamentarium.
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ABSTRACT

Palisaded neutrophilic granulomatous dermatitis (PNGD) is an entity that has not been clearly defined either clinically or
histopathologically. It typically presents in patients with rheumatoid arthritis and other connective tissue diseases. The various clini-
cal and histologic presentations of PNGD have given rise to several different names. A case of a 61 year-old female with rheuma-
toid arthritis developing PNGD is presented. In addition, clinical and histologic features of PNGD are reviewed. It is proposed that
PNGD should be viewed as a disease spectrum with many clinical and histologic presentations, which coincide with the disease
progression.
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Palisaded Neutrophilic Granulomatous Dermatitis 
A Disease Spectrum:

A Case Report And Review Of The Literature

Case Report
A 61 year-old Hispanic female presented

to Dermatology clinic for evaluation of sev-
eral lesions. The lesions began on the
elbows several years prior and subse-
quently developed on the hips and distal
fingers. Topical antibiotics and oral steroids
were used twice daily without relief. 

The patient had a known history of dia-
betes mellitus, hypertension, congestive
heart failure, peripheral vascular disease,
and rheumatoid arthritis. Past surgical his-
tory was significant for bilateral below the
knee amputations, which left her wheel
chair bound. She denied any allergies to
medications. She was taking Azathioprine,
Etanercept, Furosemide, Nitroglycerin,
Colchicine, calcium, and oral steroids.

A comprehensive cutaneous examina-
tion revealed well defined annular erythe-
matous to violaceous plaques on bilateral
elbows (Figure 1). Multiple grouped tense
vesicles on the left hip and crusted ero-

sions on the right hip were noted a few
weeks prior to presentation (Figure 2). Vio-

laceous nonblanchable macules on the
right first and fourth and left fourth and fifth
digits were noted a few days earlier (Figure
3). Mucous membranes were spared. Posi-
tive laboratory studies included a rheuma-
toid factor of one to sixteen and antinuclear
antibody of one to forty in a speckled pat-
tern. 

The clinical differential diagnosis of the

elbow lesions included psoriasis, erythema
elevatum diutinum, urticarial vasculitis,
Sweet’s syndrome, rheumatoid neutrophilic
dermatitis, palisaded neutrophilic granulo-
matous dermatitis, bowel-associated der-
matosis-arthritis syndrome, pyoderma
gangrenosum, and Behcet’s disease. The
hip and digit lesions were believed to be a
separate disease process at this time. The
differential diagnosis of the hip included
Herpes simplex virus, pressure or friction
blisters secondary to the wheel chair, and
autoimmune bullous disease. Vasculitis,
trauma and infection were considered for
the digit lesions.

Two 3 mm punch biopsies were taken
from the right elbow and left hip. The
patient refused a digit biopsy. Histologically,
the elbow biopsy revealed palisaded granu-
lomas with suppuration and neutrophilic
dust. A dense perivascular and interstitial
neutrophilic infiltrate, collars of fibrin in
blood vessel walls and diffuse fibrosis was
noted (Figures 4 and 5). These findings
were consistent with a diagnosis of PNGD.
Subepidermal bullae with neutrophils and
focal necrosis were found on the hip
biopsy. These findings are representative
of the spectrum of histologic findings asso-
ciated with PNGD. 

Therapy with Fluocinonide ointment
0.5% and mupirocin cream was initiated
twice daily. The patient was also continued
on the biologics and immunosuppressives
by the rheumatologist. Lesions improved
over the course of several weeks. The
patient has since been lost to follow up. 

Comment
Palisaded neutrophilic granulomatous

dermatitis (PNGD) is still considered an
unusual entity that has not been com-
pletely defined, either clinically or histo-
logically.1 This process has been given a
variety of names throughout its evolution.

Figure 1
Erythematous and violaceous plaque on
right elbow

Figure 2
Crusted erosions on left hip

Figure 3
Erythematous macules on right digits



These include Churg-Strauss granuloma,
cutaneous extravascular necrotizing gran-
uloma, rheumatoid papules, superficial
ulcerating rheumatoid necrobiosis, linear
subcutaneous bands, and interstitial gran-
ulomatous dermatitis with cutaneous
cords and arthritis.2,3,4,5 This process has
been associated with rheumatoid arthritis,
systemic lupus erythematosis, other con-
nective tissue diseases, inflammatory
bowel disease, and systemic vasculitis.1

The numerous terms are a reflection of
the spectrum of clinical presentations
associated with PNGD. In 1965, Dykman
et al were the first to report on patients
with PNGD and severe rheumatoid arthri-
tis.4 These patients presented with linear
subcutaneous bands on the lateral trunk
which histologically resembled rheuma-
toid nodules. In 1995, Gottlieb and Acker-
man reported ten patients with similar
linear band lesions with rheumatoid nod-

ule features.1 In 1989, Smith et al
described papular lesions in patients with
rheumatoid ar thritis with features of
leukocytoclastic vasculitis and palisading
granulomas.6 In 1990, Sanchez and Cruz
described three patients with rheumatoid
arthritis with nodules and papules over
the extremities. Histologic exam revealed
a dense neutrophilic infiltrate resembling
Sweet’s syndrome.7

Of note is a review of PNGD and
rheumatoid arthritis by Sangueza et al in
2002.1 Clinically patients presented with
erythematous to violaceous plaques,
papules, and nodules, and subcutaneous
linear bands. Lesions varied from painful
to asymptomatic and occurred on differ-
ent body areas including fingers, but-
tocks, shoulders, wrists, thighs, chest,
and sacrum. The majority of these
patients had rheumatoid ar thritis or
another associated connective tissue dis-
ease. 

The above references demonstrate the
spectrum of clinical presentations of
PNGD.  There are several differential
diagnoses to be enter tained when a
patient presents with cutaneous lesions
and a history of rheumatoid arthritis or
another connective tissue disease. These
diagnostic possibilities should be grouped
as neutrophilic dermatoses associated
with connective tissue diseases. The
most notable are PNGD, rheumatoid neu-
trophilic dermatitis, erythema elevatum
diutinum, and Sweet’s syndrome. 

Ackerman originally described rheuma-
toid neutrophilic dermatitis in 1978.1

These lesions typically present on the
trunk, shoulders, neck and extremities
and occur most in association with high
rheumatoid factors in middle-aged
women. Erythema elevatum diutinum pre-
sents most often as symmetric papules or
plaques on the extensors that wax and
wane for several years. Sweet’s presents
as erythematous plaques with a “moun-
tain range” appearance on various body
sites. Lesions may be painful at times. All
of these diseases have similar clinical
presentations and may occur with con-
nective tissue diseases. Histologically,
they all have a prominent neutrophilic
infiltration. 

In addition to the clinical spectrum of
PNGD, a histologic spectrum has been
described which corresponds to the pro-
gression of the disease. In 1994, Chu et
al evaluated several patients with diag-
nosed PNGD and reviewed the
histopathologic trend.8 Multiple biopsies
showed early lesions typically demon-
strate a small vessel vasculitis. Leukocy-
toclastic vasculitis was evident throughout
the entire dermis. A pandermal neu-
trophilic infiltrate and collagen degenera-
tion were noted. Vasculitic foci had a
palisaded appearance where broad col-

lars of fibrin separated vessels. In fully
developed lesions, neutrophils were
diminished in number. Palisaded granulo-
mas surrounded fibrin and thick collagen
bundles. In old lesions, palisaded granu-
lomas contained degenerated collagen
and only scattered neutrophils. No fibrin
was found in vessel walls, but the dermis
was fibrotic.8

The exact cause of this disease pro-
gression is only speculative at best.
These lesions appear to begin as a vas-
culitis most likely from immune complex
deposition secondary to the associated
connective tissue diseases. The vasculitic
injury causes ischemia, altering collagen
and inducing a granulomatous reaction.
These immune complexes may also trig-
ger a granulomatous reaction. 

A histologic differential diagnosis must
also be examined for completeness.
Since early lesions of PNGD are a dis-
tinctive small vessel vasculitis, it has to be
differentiated from conventional leukocy-
toclastic vasculitis. LCV has abundant
extravasation of red blood cells and
PNGD has collagen degeneration occur-
ring with the vasculitis. Rheumatoid neu-
trophilic dermatitis (RND) should be
considered in early lesions as well. RND
has a dense neutrophilic infiltrate without
LCV. RND does not develop a granuloma-
tous reaction. Features of PNGD may
overlap with rheumatoid nodules, but
PNGD is mostly dermal and rheumatoid
nodules extend into the subcutis. Fully
developed lesions may resemble granu-
loma annulare, but only PNGD has thick
altered collagen bundles. Erythema ele-
vatum diutinum is a form of localized vas-
culitis that resolves with fibrosis, but no
development of palisaded granulomas.8

PNGD should be regarded as a clinical
and histologic spectrum of a disease
process. PNGD has various clinical and
histologic presentations that coincide with
the disease evolution.  Early lesions
appear both clinically and histologically as
a vasculitis. With progression, lesions
appear both clinically and histologically as
a granulomatous, dermal process and
may vesiculate. It should be stressed that
PNGD is a neutrophilic dermatosis and
occurs in the setting of a connective tis-
sue disease, most notably rheumatoid
arthritis. The pathophysiologic role of
immune complexes requires further inves-
tigation.

This patient appeared to show lesions
in various stages of PNGD. The digits
appeared as early vasculitis clinically. The
hip lesions resembled the progression to
granuloma formation and the elbows are
the old lesions with fibrosis and collagen
degeneration. In addition, she had severe
rheumatoid ar thritis with a positive
rheumatoid factor. In conclusion, PNGD
and other neutrophilic dermatoses should

Figure 4
H & E stain of 3 mm punch biopsy of
right elbow at 100X showing palisaded
neutrophilic and granulomatous der-
matitis with suppuration and neu-
trophilic dust. There is a dense
perivascular and interstitial neu-
trophilic infiltrate, collars of fibrin in
blood vessel walls and diffuse fibro-
sis.

Figure 5
H & E stain of elbow biopsy at 400X with
diffuse and dense neutrophilic dust.
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be considered in any patient with rheuma-
toid arthritis or another connective tissue
disease and cutaneous findings. Treat-
ment is symptomatic and if no resolution,
immunosuppressives and/or Dapsone
may be implemented. Let us not forget
that cutaneous manifestations of internal
disease are often the first presentation. It
is imperative that as Dermatologists we
work in conjunction with the primary care
providers and/or rheumatologists in treat-
ing these patients.
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ABSTRACT

A male patient initially presented with biopsy proven pemphigus foliaceus.  After  six months, he developed the clinical and
histopathologic findings of pemphigus vulgaris. Methotrexate therapy, which had originally controlled the patient’s symptoms,
became ineffective and ultimately high dose oral prednisone and mycophenolate mofetil were required.  A literature review dis-
cussing similar cases and the immunologic basis for the change is presented.
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A Case of Pemphigus Foliaceus Transforming into Pemphigus Vulgaris

Initial Presentation
A 31-year-old Hispanic male initially pre-

sented with a one-month history of a non-
healing, erythematous, weeping erosive
papules distributed bilaterally on the malar
facial area, central chest, back, scalp and
on the thighs.  Lesions exhibited a col-
larette of scale as well as a peri-lesional
Nikolsky’s sign (Figures 1 and 2). No oral
lesions or nails changes were noted.

Two punch biopsies from the upper arm
were obtained at the time of presentation
for H&E and immunofluorescence studies.
The H & E biopsy revealed superficial
acantholysis with suppuration between the
stratum corneum and the superficial granu-
lar layer as well as a mixed inflammatory
cell infiltrate in the dermis consistent with a
superficial blistering disorder (Figure 3).
Direct immunofluorescence  (DIF) studies
of peri-lesional skin revealed IgG and com-
plement deposition in the epidermis. Indi-
rect immunofluorescence  (IIF) was
positive with a 1:80 titer for intracellular
substance antibodies (Ab) and negative for
the basement membrane zone antibodies. 

Based on the clinical presentation and
laboratory findings, a diagnosis of  pemphi-
gus foliaceus (PF) was entertained.  Topi-
cal and oral steroids were used initially.
Methotrexate (MTX), 15 mg/week was then
instituted over several months.    The
patient’s symptoms remained well con-
trolled for six months, with the development
of some new lesions, which were localized
to the skin.  There were no oral lesions.

New Presentation
Six months after his initial presentation,

the patient developed new painful oral ero-
sions.  Examination revealed aphthous like
ulcers scattered primarily over the gingival
mucosa (Figure 4).  The cutaneous lesions
had flared significantly, with an increase in
both size and number.  The distribution of
the new lesions was similar to his initial
presentation.  The patient developed ery-
thematous to violaceous subungual hemor-

rhages and discoloration along the proxi-
mal nail folds and lunulas of all fingernails
and most toenails (Figure 4).  Because of
his oral discomfort, the patient found it diffi-
cult to eat and was losing weight.

Several etiologies for the  patient’s new
presentation were considered. The oral
lesions and nail changes suggested a diag-
nosis of  pemphigus vulgaris.  Paraneo-
plastic pemphigus, idiopathic aphthous
ulcer formation, MTX adverse drug reac-
tion, infection  were also in the differential
diagnosis.  Repeat biopsy with H&E and
immunofluorescence studies were per-
formed.

The H& E stain revealed a poorly inflam-
matory, suprabasilar acantholytic blister
characteristic of PV (Figure 5) .  Direct
immunofluorescence studies revealed IgG
deposition on the keratinocyte cell surfaces
homogeneously distributed throughout the

Figure 1

Figure 2

Figure 3

Figure 4
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epidermis (Figure 6).  No IgG was seen
along the basement membrane.  Indirect
immunofluorescence studies showed circu-
lating IgG antiepithelial cell surface anti-
bodies with a titer of 1:1280. No evidence
of IgA antibodies or antiepithelial antibod-
ies directed to mouse bladder was
detected.  This negated paraneoplastic
pemphigus.  

The patient was diagnosed with pemphi-
gus vulgaris.  Prednisone 100 mg/day was
instituted.  MTX was discontinued and
mycophenolate mofetil (MMF) was initiated
at 3,000 mg/day and the prednisone was
tapered slowly.  The patient responded well
and the  oral and cutaneous lesions began
resolving.  He tolerated this therapy without
difficulty.  The patient has been referred to
an outside institutution and continues to do
well on MMF.

Discussion
The etiology for the epidermal blisters in

PF and PV, is explained by the desmoglein
compensation theory.  This suggests that
the deposition of IgG antibodies directed at
desmoglein-1 (DSG-1) and desmoglein-3
(DSG-3) results in these blistering der-
matoses.  Desmogleins are critical for
proper cell to cell adhesion through desmo-
somal structures. In the epidermis, DSG-1
is expressed more prominently in the
superficial regions near the granular layer
and its dissolution explains the superficial
blister formation of PF.  This is in contrast
to PV, where the IgG antibodies may be
directed at only DSG-3 or to both DSG-1
and DSG-3.  Antibodies directed at only

DSG-3 disrupts oral mucosa primarily, as
this is the predominant adhesion molecule
present in this mucosa.  This results in the
well-known oral erosions that herald PV.
Antibodies directed against both
desmoglein types 1 and 3 results in full
thickness epidermal dissolution as well as
the mucosal lesions seen in PV. 1, 2

The evolution of PF into PV is rare event.
Although the acquisition of DSG –1 anti-
bodies is frequently seen in PV, the devel-
opment of DSG-3 antibodies has seldom
been reported in PF.  Komai et al reported
on several cases of PF to PV transforma-
tions. Through the use of enzyme-linked
immunosorbent assay (ELISA), Komai was
able to show that initially only anti DSG-1
antibodies were present in the PF patients
and that anti DSG-3 antibodies developed
in these patients over time.  The increase
in anti-DSG-3 antibodies correlated with
the clinical onset of PV. 3

Another possible explanation for our
patient’s transformation, was that this
patient had a rare ‘cutaneous only’ type of
PV.   Yoshida et al described four cases
where patients were first diagnosed with
entities such as PF or dermatitis herpeti-
formis, and only later proved to have PV.  In
these cases, it was found that DSG-1 anti-
bodies were co-expressed with DSG-3
antibodies, however, the DSG-3 antibodies
were expressed in lower numbers than
those of DSG-1 antibodies.  In addition, the
DSG-3 antibodies were theorized to pos-
sess less pathogenic potential than those
normally found in PV.  The authors specu-
lated that the DSG-1 antibodies in combi-
nation with the less potent DSG-3
antibodies could induce cutaneous blisters
typical of PV but could not induce oral ero-
sions.4

None of the ‘cutaneous only’  PV
patients in Yoshida’s article transitioned
with oral lesions over time.  In addition,
these patients showed evidence of PV-like
histopathology.  Since our patient’s initial
presentation demonstrated a clear PF pic-
ture, this discounted a ‘cutaneous only’
form of PV as  possible etiology.

The transformation from PF to PV has
several implications.  PV is generally a
more severe entity than PF, especially the
mucocutaneous form. The lesions are usu-
ally more painful and prevent proper
dietary intake.  The morbidity and the mor-
tality in these patients is also higher.5, 6

PV requires significantly more aggres-
sive therapy than PF.    Interruption of anti-
bodies binding to the epidermis is
necessary to stop the chain of events lead-
ing to loss of cell to cell adhesion in PV and
presumably in PF.  Immunosuppressive
therapy is the cornerstone of treatment.  A
greater level of suppression may be
required for PV as compared with PF.7

In our case presentation MTX became
ineffective when the PV symptoms devel-

oped.  MTX is a competitive inhibitor of
dihydrofolate reductase (DHFR), inhibiting
cell division and acting as a broad immuno-
suppressant.  In addition it has strong anti-
inflammatory properties in the epidermis.
Unfortunately, high doses of MTX may be
required for the level of B-cell suppression
required to impact severe blistering disor-
ders such as PV, which could result in
other dangerous side effects such as pan-
cytopenia.6, 8 For this reason MMF was
started. 

MMF inhibits the enzyme inosine
monophosphate dehydrogenase (IMPDH)
blocking de novo synthesis of guanine
nucleotides and there subsequent incorpo-
ration in DNA. MMF preferentially inhibits
synthesis of DNA in B and T lymphocytes
because these cells lack the purine sal-
vage pathway and are dependent on de
novo purine synthesis. Therefore, MMF is a
potent inhibitor of B cell activity limiting
pathogenic antibody production.   The
major side effects of MMF include nausea,
vomiting and abdominal cramping. Other
less rare but potentially serious side effects
including pancytopenia and hepatic toxicity
have been reported.   Ultimately a limiting
factor for MMF may be expense. 6,8,9

Conclusion
This case represents an interesting

study of immunobullous disorders and their
manifestations. Our experience demon-
strates that autoimmune bullous disease is
not always a static condition and that evolu-
tion to different autoimmune conditions can
have great impact on patient care and
prognosis.
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Pustular Vasculitis:  A Case Presentation and Review of the Literature

ABSTRACT

Pustular vasculitis is a rare reported condition that occurs on the dorsal hands and clinically resembles atypical Sweet’s syn-
drome and pyoderma gangrenosum.    These three conditions all represent different spectrums in the classification of neutrophilic
dermatosis.  We report one case of pustular vasculitis in a woman that occurred shortly after receiving a glycolic peel to her dorsal
hands for lentigines.  After appropriate work up to rule out any underlying malignancy or inflammatory disorder, we feel that these
lesions developed as a result of the glycolic peel either due to pathergy or a hypersensitivity reaction.  The patient had clearing
with a tapering dose of prednisone over the course of 3 months.  

Case Presentation
The patient is a 50 year old white female

with a 2 week history of painful slowly
enlarging sores on hands after receiving a
glycolic peel on her dorsal hands at a local
salon. There was no change in her symp-
toms after her family physician placed her
on Keflex and Tequin

She denies trauma to the area and com-
plains of minimal pain.  Her past medical
history is significant for arthritis and
fibromyalgia.  Family history is negative for
any connective tissue disease or malig-
nancy.  Her medications include paxil,
xanax, darvocet.  Review of systems
reveals generalized aches which are
unchanged for several years. She denies
hematochezia, SOB, or weight loss.

On physical exam she appears well
nourished and slightly anxious. There is a 4
cm necrotic ulcer with an erythematous
and edematous border. Yellow adherent

exudate is appreciated in the center of the
lesion on the right hand, and two ulcerating
nodules on the left hand measuring 1.3
and 0.9 cm in size (figures 1 and 2).  There
is also minimal erythematous lymphatic
spread on the right arm.   No lym-
phadenopathy is appreciated in the
trochlear and axillary lymph nodes.

Labs and Histopathology
CBC, sedimentation rate, and peripheral

smear were normal.  Hepatitis panel and
HIV were negative. Bacterial wound cul-
ture, PAS and AFB were negative for
microorganisms.

Dermatopathology examination of a rep-
resentative biopsy of the ulcer reveals a
heavy neutrophilic infiltrate with leukocyto-
clastic vasculitis and edema (figures 3 and
4).  These findings are suggestive of pustu-
lar vasculitis.

Discussion
Pustular vasculitis is an uncommon pre-

sentation of a neutrophilic dermatosis that
is clinically indistinguishable from hand
involvment in atypical Sweet’s syndrome
and bullous pyoderma gangrenosum.  It
has also been shown that there is consid-
erable overlap in the histological picture
and response to treatment between these
three dermatological conditions (1).Galaria
el al. described three patients as having
clinical lesions similar to pustular vasculitis
and histological changes of Sweet’s syn-
drome.  For this reason he referred to this
group as neutrophilic dermatosis of the
hands (2).  For purposes of this paper,
these diseases will be discussed sepa-
rately.

Sweet’s Syndrome is described as an
acute febrile neutrophilic dermatosis occur-
ring mostly in females in a 4:1 ratio. These
lesions usually involve the head, upper
trunk, and proximal extremities. The atypi-
cal designation refers to lesions that occur
in uncommon locations.  The patients often
times initially present with URI symptoms

and subsequently develop sharply mar-
ginated tender erythematous painful ele-
vated plaques. One-third of patients have
associated systemic symptoms such as
fever, arthralgia, & myalgia (3).  Five sub-
types of Sweet’s syndrome have been
described. These include classic, associ-
ated with malignancy (10-20%), associated
with inflammatory and autoimmune
processes, associated with pregnancy, and
drug induced (such as granulocyte colony-
stimulating factor and oral contraceptives).
Biopsy of these lesions reveals a heavy
dermal infiltrate consisting of many neu-
trophils and papillary dermal edema. Fibrin
deposition and leukocytoclastic vasculitis is
not a feature of Sweet’s syndrome (4).

There have been reports of an associa-
tion of preleukemia and leukemia with atyp-
ical Sweet’s syndrome and bullous
pyoderma gangrenosum, a superficial vari-
ant of pyoderma gangrenosum (5-10).

Figure 1 Right Hand

Figure 2 Left Hand

Figure 3:  Heavy neutrophilic infiltrate

Figure 4:  Leukocytoclastic vasculitis
and fibrinoid change
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Chan et al reported that in his review of
patients with sweet’s syndrome, 40% were
associated with a hematological malig-
nancy and 7% associated with solid
tumors. Other reports show varying per-
centages of association between Sweet’s
syndrome and malignancy, however these
differences may be due to bias from the
associated medical center referral base (1,
11, 12).  Reports by DiCaudo involving
seven female patients showed no associa-
tion with malignancy, arthritis, or inflamma-
tory bowel disease (13).

The condition of pustular vasculitis as
reported in the literature is consistent with
lesions that clinically resemble Sweet’s
syndrome, however display leukocyclastic
vasculitis on the biopsy.  Frequently, these
patients are initially misdiagnosed as hav-
ing bacterial, mycobacterial infection,
Sweet’s syndrome, pustular drug reaction,
erythema elevatum diutinum, and pyo-
derma gangrenosum (14). These lesions,
as in Sweet’s and pyoderma gangrenosum,

are not responsive to oral antibiotics and
rapidly respond to oral prednisone.  In a
previous report, a patient that was exposed
to a chemical fertilizer containing ammo-
nium nitrate and calcium salts developed
lesions described as pustular vasculitis.
They concluded in this case report that the
exposure to this chemical compound might
have caused the lesions described as pus-
tular vasculitis (14).  

In our patient, the exposure to glycolic
acid on her hands might have been the eti-
ological factor either through pathergy or a
hypersensitivity reaction.  Following her
negative work up, the patient had rapid
clearance of her lesions with a tapering
dose of oral prednisone supplemented with
calcium, vitamin D, and fosamax.  Local
wound care was performed to the lesions
and complete resolution occurred in 12
weeks (figures 5 and 6).

In conclusion, there is an inconsistency
in the literature regarding the terminology

of atypical Sweet’s syndrome, pyoderma
gangrenosum, neutrophilic dermatosis, and
pustular vasculitis when the hands are
involved. Also, there have been some sug-
gestions that these lesions represent differ-
ent spectrums of the same condition.
Regardless of the terminology, it is impor-
tant to rule out any underlying malignan-
cies or inflammatory conditions when these
lesions develop.
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Figure 5:  Right hand after 3 months of
treatment

Figure 6:  Left hand after 3 months of
treatment
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Pyoderma Gangrenosum: 
A Case Study and Review of Treatment Options

ABSTRACT

Pyoderma gangrenosum (PG) is a rare, destructive neutrophilic skin disease whose etiology continues to remain obscure.  It is
because of this that success in particular treatment options is so varied.  We report a case of PG associated with ulcerative colitis
(UC) that was treated successfully with systemic corticosteroids.  In addition, we review the anecdotal literature of treatment
options one can consider when systemic steroids fail or when adverse effects of therapy become intolerable.

Pyoderma gangrenosum
Pyoderma gangrenosum was first

described by Brunsting, Goekerman, and
O’Leary in 1930,1 and is a rare, destructive
inflammatory dermatoses that has most
commonly been associated with inflamma-
tory bowel disease.2  When associated
with ulcerative colitis (UC), the disease
activity does not always parallel the bowel
disease.3  

The lesion of PG often begins as a
painful papule or pustule that breaks down
to form a rapidly enlarging ulcer.  The
ulcers may demonstrate pathergy, which is
an exaggerated response to trivial trauma
that can result in extension of the ulcer.

Several possible mechanisms have been
suggested for the etiology of PG including
abnormalities in neutrophil function and
disturbances in immunoregulation and
immunologic effector functions, but none of
these have consistently proved to be the
main etiology.3

Histological findings are nonspecific and
mainly serve to rule out other possible enti-
ties such as infection and malignancy.  The
diagnosis is based on clinical findings and
is mainly one of exclusion.  It is necessary
to rule out other possible infections, colla-
gen vascular diseases, and various vasculi-
tides 4 prior to making a definitive
diagnosis.

Systemic corticosteroids continue to be
the mainstay of therapy and are still the
most effective therapeutic option for PG.3

Case study
A 52-year-old African-American female

with a history of UC was admitted to the
hospital with a painful recurrent eruption
involving the abdomen, groin, and upper
thighs for two weeks.  The eruption began
as a papulovesicle which broke down to
form an extending area of ulceration.  She
was previously admitted twice in the last
two years for similar episodes that were
diagnosed and treated as infectious
processes.

On physical examination, there was an
exquisitely tender, well demarcated and
symmetric area of confluent ulceration
involving the umbilicus, groin, and upper
inner thighs that was exquisitely tender to
palpation (Fig. 1).  The borders were viola-
ceous and undermined, and the base was
covered with necrotic material (Fig. 2).

Histological examination revealed dermal
edema, massive neutrophilic inflammation,
vascular engorgement and thrombosis(Fig.
3).  Bacterial studies and fungal stains
were negative.

The diagnosis of PG was made given
the history of UC, the recurrent nature and
history of the eruption, and the histological
findings which failed to reveal an infectious
or malignant process.  The patient was
treated with oral prednisone (40mg/day) for
one month.  This resulted in a dramatic and
rapid improvement of the patient’s eruption.
The patient was maintained on oral pred-
nisone (20mg/d) which was eventually
tapered off.  She continued to experience
remission of her disease (Fig. 4).  At her
nine months follow up, she had experi-

enced two recurrences which were suc-
cessfully treated with short term courses of
oral prednisone.

Figure 1 Confluent and well demar-
cated ulceration     

Figure 2 Undermined violaceous bor-
ders

Figure 3 Massive neutrophilic inflam-
mation, edema, and necrosis
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Treatment options

Systemic corticosteroids
Systemic corticosteroids are the main-

stay of therapy as they dramatically halt
progression and prevent the development
of new lesions.5  Pulse dosing with
suprapharmacologic doses of methylpred-
nisolone (1g/d x 5d) can be used for severe
cases6 and is the first line of treatment at
many institutions.3  Unfortunately, the
chronic administration of systemic steroids
is fraught with many potential adverse
effects which makes the exploration of
other drug classes necessary.

Mycophenolate mofetil
Mycophenolate mofetil is an

immunomodulatory drug that suppresses
lymphocyte proliferation by inhibiting de
novo purine synthesis which results in
decreased antibody production.12  Its
major drawbacks include the possible
increased risk of carcinogenicity9 and
infection.9,12  Several reports of refractory
PG that had been treated unsuccessfully
with prednisone, dapsone, some of the
other commonly used cytotoxic agents, and
the biological immunomodulator, infliximab,
showed dramatic improvement and long
term remission when treated with
mycophenolate mofetil.13,14

Cyclosporine
Cyclosporine is an immunosuppressant

that significantly inhibits cellular immunity
by inhibiting interleukin-2 production lead-
ing to a decline in activated CD4 and CD8

cells in the epidermis.15  It also reduces
the chemotactic ability of neutrophils.16  Its
major drawbacks include nephrotoxicity,
hypertension, and the potential for many
drug interactions.  Although it is generally
regarded as an alternate form of therapy,
one report suggests that it be seriously
considered as a primary form of therapy for
PG.17

Tacrolimus
Tacrolimus (FK 506) has a similar mech-

anism of action, similar side effects and
greater  bioavailability than cyclosporine.
The specific mechanism of action by which
it acts to ameliorate PG is unclear but it is
thought to inhibit the accumulation and
activation of neutrophils by inhibiting granu-
locyte-macrophage-colony- factor (GM-
CSF).2  Several studies have shown
complete and rapid clearing of refractory
PG with systemic tacrolimus.2,18  An
anecdotal report claims clearing of a pred-
nisone resistant PG lesion with topical
tacrolimus.19  The proposed mechanism of
action was the decreased expression of
interleukin-8 which leads to impaired neu-
trophil chemotaxis.19

Thalidomide
Thalidomide is an immunomodulatory

and anti-inflammatory agent that inhibits
tumor necrosis factor alpha (TNF-a), sup-
presses interleukin-2 production, and
decreases neutrophil chemotaxis and
phagocytosis.  Its major drawbacks include
teratogenicity, peripheral neuropathy, and
sedation.  It was shown to improve long
standing refractory PG and prevent recur-
rence in a patient with extensive dis-
ease.20

Nicotine
Ulcerative colitis is largely a disease of

nonsmokers.  It has been observed that
patients who smoke intermittently often
experience improvement of their symptoms
during periods of smoking.21  Pyoderma
gangrenosum, which is commonly associ-
ated with UC, seems to respond to similar
treatment modalities.  Based on this
premise, topical nicotine was applied to
refractory PG lesions in several studies.
This resulted in an improvement and clear-
ance of lesions.21,22

Colchicine
Colchicine is an anti-inflammatory and

anti-mitotic immunomodulatory that con-
centrates well in leukocytes.23  It also
decreases polymorphonuclear motility,
adhesiveness, and chemotaxis making it
very successful in the treatment of neu-
trophilic dermatoses.24  A recent report
showed clearance of refractory PG lesions
in two patients when treated with low dose
colchicine.23

Intravenous immunoglobulin
Intravenous immunoglobulin (IVIG) has

been shown to be successful in refractory
PG and to induce complete healing within
a few months.25  Although the mechanism
of action is unknown, it is believed that it
alters cytokine and cytokine antagonist lev-
els.25

Leukocytapheresis
Leukocytapheresis, which is the extra-

corporeal removal of leukocytes, was suc-
cessful in a patient with ulcerative colitis
and refractory PG.26  Rapid clearing was
achieved without recurrence or major com-
plications.

Infliximab
Infliximab was shown to be successful in

several patients in three separate stud-
ies.27,28,29  These patients had refractory
PG which failed to improve with conven-
tional therapies and demonstrated rapid
clearing with infliximab.  Infliximab, which is
a chimeric anti-TNF alpha monoclonal anti-
body that binds specifically to and
decreases TNF-alpha levels, infiltration of
inflammatory cells, interleukin-6 levels, and
C-reactive protein concentrations.  Its
major drawbacks include the potential for
immediate hypersensitivity reactions and
the possible increased long term risk of
developing lymphoma.

Etanercept
Etanercept is a divalent recombinant

fusion protein that targets and neutralizes
TNF-alpha.  A study based on the success-
ful use of infliximab showed rapid and com-
plete healing with the use of etanercept as
a steroid-sparing agent in recalcitrant dis-
ease and suggested the possible role of
TNF-alpha in the pathogenesis of PG.30

Conclusion
Pyoderma gangrenosum remains to be a

disease of unknown etiology with an unpre-
dictable course and a highly variable
response to multiple therapies.  Systemic
corticosteroids continue to be the most
effective treatment and should still be con-
sidered as first line therapy.  For severe
and refractory cases, or cases where the
side effects of systemic corticosteroids may
be intolerable, there are, however, many
other options available that have shown
some degree of success.  
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For  anywhere  there ’s  acne ,  there ’s  EVO C L I N.

Finally, an acne formulation that’s easy to apply over multiple body areas.1 EVOCLIN comes in a patient-
preferred foam vehicle, with minimal residue.1,2 It’s effective in reducing inflammatory and
noninflammatory lesions. Plus it’s safe and well tolerated.3 Looking for a treatment that works
anywhere there’s acne? EVOCLIN is here.

EVOCLIN is a once-a-day topical clindamycin foam for the treatment of acne vulgaris. The most common adverse
events were headache (3%) and application-site reactions including burning (6%), itching (1%), and dryness (1%).
EVOCLIN is contraindicated in individuals with a history of hypersensitivity to preparations containing
clindamycin or lincomycin, or a history of regional enteritis, ulcerative colitis, or antibiotic-associated colitis.
Diarrhea, bloody diarrhea, and pseudomembranous colitis have been reported with systemic and rarely with
topical clindamycin. Discontinuation is recommended if diarrhea develops.
Please see following page for full prescribing information. For further details, visit www.evoclin.com.



Rx Only
FOR TOPICAL USE ONLY. NOT FOR OPHTHALMIC, ORAL, OR INTRAVAGINAL USE.
DESCRIPTION
Evoclin (clindamycin phosphate) Foam, 1%, a topical antibiotic in a foam vehicle, contains
clindamycin phosphate, USP, at a concentration equivalent to 10 mg clindamycin per 
gram in a vehicle consisting of cetyl alcohol, dehydrated alcohol (ethanol 58%),
polysorbate 60, potassium hydroxide, propylene glycol, purified water, and stearyl 
alcohol, pressurized with a hydrocarbon (propane/butane) propellant.
Chemically, clindamycin phosphate is a water-soluble ester of the semi-synthetic
antibiotic produced by a 7 (S)-chloro-substitution of the 7 (R)-hydroxyl group of the parent
antibiotic, lincomycin, and has the structural formula represented below: 

Figure 1: Structural Formula

The chemical name for clindamycin phosphate is methyl 7-chloro-6,7,8-trideoxy-6-(1-
methyl-trans-4-propyl-L-2-pyrrolidinecarboxamido)-1-thio-L-threo-�-D-galacto-
octopyranoside 2-(dihydrogen phosphate). 
CLINICAL PHARMACOLOGY
Pharmacokinetics: In an open label, parallel group study in 24 patients with acne 
vulgaris, 12 patients (3 male and 9 female) applied 4 grams of Evoclin Foam once-daily for
five days, and 12 patients (7 male and 5 female) applied 4 grams of Clindagel®

(clindamycin phosphate) Topical Gel, 1%, once daily for five days. On Day 5, the mean Cmax
and AUC(0-12) were 23% and 9% lower, respectively, for Evoclin Foam than for 
Clindagel®.
Following multiple applications of Evoclin Foam less than 0.024% of the total dose was
excreted unchanged in the urine over 12 hours on Day 5.
Microbiology: The clindamycin component has been shown to have in vitro activity
against Propionibacterium acnes, an organism which is associated with acne vulgaris;
however, the clinical significance of this activity against P. acnes was not examined in
clinical trials with this product. Cross-resistance between clindamycin and erythromycin
has been demonstrated.
CLINICAL STUDIES
In one multicenter, randomized, double-blind, vehicle-controlled clinical trial patients
with mild to moderate acne vulgaris used Evoclin (clindamycin phosphate) Foam, 1% or
the vehicle foam once daily for twelve weeks. Treatment response, defined as the
proportion of patients clear or almost clear, based on the Investigator Static Global
Assessment (ISGA), and the mean percent reductions in lesion counts at the end of
treatment in this study are shown in the following table:

*P< 0.05
INDICATIONS AND USAGE
Evoclin is indicated for topical application in the treatment of acne vulgaris. In view of the
potential for diarrhea, bloody diarrhea and pseudomembranous colitis, the physician
should consider whether other agents are more appropriate. (See CONTRAINDICATIONS,
WARNINGS, and ADVERSE REACTIONS.)
CONTRAINDICATIONS
Evoclin is contraindicated in individuals with a history of hypersensitivity to preparations
containing clindamycin or lincomycin, a history of regional enteritis or ulcerative colitis, 
or a history of antibiotic-associated colitis.
WARNINGS
Orally and parenterally administered clindamycin has been associated with severe
colitis, which may result in patient death. Use of the topical formulation of
clindamycin results in absorption of the antibiotic from the skin surface. Diarrhea,
bloody diarrhea, and colitis (including pseudomembranous colitis) have been
reported with the use of topical and systemic clindamycin.
Studies indicate a toxin(s) produced by Clostridia is one primary cause of
antibiotic-associated colitis. The colitis is usually characterized by severe
persistent diarrhea and severe abdominal cramps and may be associated with the
passage of blood and mucus. Endoscopic examination may reveal
pseudomembranous colitis. Stool culture for Clostridium difficile and stool assay
for C. difficile toxin may be helpful diagnostically.
When significant diarrhea occurs, the drug should be discontinued. Large bowel
endoscopy should be considered to establish a definitive diagnosis in cases of
severe diarrhea. Antiperistaltic agents, such as opiates and diphenoxylate with
atropine, may prolong and/or worsen the condition.
Diarrhea, colitis, and pseudomembranous colitis have been observed to begin up to
several weeks following cessation of oral and parenteral therapy with
clindamycin.
Mild cases of pseudomembranous colitis usually respond to drug discontinuation alone.
In moderate to severe cases, consideration should be given to management with fluids
and electrolytes, protein supplementation and treatment with an antibacterial drug
clinically effective against C. difficile colitis.
Avoid contact of Evoclin with eyes. If contact occurs, rinse eyes thoroughly with water.
PRECAUTIONS
General: Evoclin should be prescribed with caution in atopic individuals.
Drug Interactions: Clindamycin has been shown to have neuromuscular blocking
properties that may enhance the action of other neuromuscular blocking agents.
Therefore, it should be used with caution in patients receiving such agents.
Carcinogenesis, Mutagenesis, Impairment of Fertility
The carcinogenicity of a 1% clindamycin phosphate gel similar to Evoclin was evaluated
by daily application to mice for two years. The daily doses used in this study were
approximately 3 and 15 times higher than the human dose of clindamycin phosphate from
5 milliliters of Evoclin, assuming complete absorption and based on a body surface area
comparison. No significant increase in tumors was noted in the treated animals.
A 1% clindamycin phosphate gel similar to Evoclin caused a statistically significant
shortening of the median time to tumor onset in a study in hairless mice in which tumors
were induced by exposure to simulated sunlight.
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Genotoxicity tests performed included a rat micronucleus test and an Ames Salmonella
reversion test. Both tests were negative.
Reproduction studies in rats using oral doses of clindamycin hydrochloride and
clindamycin palmitate hydrochloride have revealed no evidence of impaired fertility.
Pregnancy: Teratogenic effects - Pregnancy Category B
Reproduction studies have been performed in rats and mice using subcutaneous and
oral doses of clindamycin phosphate, clindamycin hydrochloride and clindamycin
palmitate hydrochloride. These studies revealed no evidence of fetal harm. The highest
dose used in the rat and mouse teratogenicity studies was equivalent to a clindamycin
phosphate dose of 432 mg/kg. For a rat, this dose is 84 fold higher, and for a mouse 42 fold
higher, than the anticipated human dose of clindamycin phosphate from Evoclin based on
a mg/m2 comparison. There are, however, no adequate and well-controlled studies in
pregnant women. Because animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy only if clearly needed.
Nursing Mothers: It is not known whether clindamycin is excreted in human milk
following use of Evoclin. However, orally and parenterally administered clindamycin has
been reported to appear in breast milk. Because of the potential for serious adverse
reactions in nursing infants, a decision should be made whether to discontinue nursing
or to discontinue the drug, taking into account the importance of the drug to the mother.
Pediatric Use: Safety and effectiveness of Evoclin in children under the age of 12 have
not been studied.
Geriatric Use: The clinical study with Evoclin did not include sufficient numbers of
patients aged 65 and over to determine if they respond differently than younger patients.
ADVERSE REACTIONS
The incidence of adverse events occurring in ≥1% of the patients in clinical studies
comparing Evoclin and its vehicle is presented below:

Selected Adverse Events Occurring in ≥1% of Subjects

In a contact sensitization study, none of the 203 subjects developed evidence of allergic
contact sensitization to Evoclin.
Orally and parenterally administered clindamycin has been associated with severe
colitis, which may end fatally.
Cases of diarrhea, bloody diarrhea, and colitis (including pseudomembranous colitis)
have been reported as adverse reactions in patients treated with oral and parenteral
formulations of clindamycin and rarely with topical clindamycin (see WARNINGS).
Abdominal pain and gastrointestinal disturbances, as well as gram-negative folliculitis,
have also been reported in association with the use of topical formulations of 
clindamycin.
OVERDOSAGE
Topically applied Evoclin may be absorbed in sufficient amounts to produce systemic
effects (see WARNINGS).
DOSAGE AND ADMINISTRATION
Apply Evoclin once daily to affected areas after the skin is washed with mild soap and
allowed to fully dry. Use enough to cover the entire affected area.

HOW SUPPLIED
Evoclin containing clindamycin phosphate equivalent to 10 mg clindamycin per gram, is
available in the following sizes: 100 gram can - NDC 63032-061-00 and 50 gram can - NDC
63032-061-50
STORAGE AND HANDLING
Store at controlled room temperature 20°- 25°C (68°- 77°F).
FLAMMABLE. AVOID FIRE, FLAME OR SMOKING DURING AND IMMEDIATELY
FOLLOWING APPLICATION.
Contents under pressure. Do not puncture or incinerate. Do not expose to heat or store
at temperature above 120°F (49°C). 
Keep out of reach of children.
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For additional information:
1-888-500-DERM or visit
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To Use Evoclin:
1. Do not dispense Evoclin directly onto your

hands or face, because the foam will begin
to melt on contact with warm skin.

2. Remove the clear cap. Align the black mark
with the nozzle of the actuator.

3. Hold the can at an upright angle and then
press firmly to dispense. Dispense an
amount directly into the cap or onto a cool
surface.  Dispense an amount of Evoclin
that will cover the affected area(s). If the
can seems warm or the foam seems runny,
run the can under cold water.

4. Pick up small amounts of Evoclin with your
fingertips and gently massage into the
affected areas until the foam disappears.

Throw away any of the unused medicine that you dispensed out of the can. 
Avoid contact of Evoclin with eyes. If contact occurs, rinse eyes thoroughly with water.

Adverse Event Number (%) of Subjects
Evoclin Foam Vehicle Foam

N = 439 N = 154
Headache 12 (3%) 1 (1%)
Application site burning 27 (6%) 14 (9%)
Application site pruritus 5 (1%) 5 (3%)
Application site dryness 4 (1%) 5 (3%)
Application site reaction, 3 (1%) 4 (3%)
not otherwise specified
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Case Report:
This is a case of a 39 year-old Cau-

casian female who presented with a skin
rash of several months duration on the
bilateral upper extremities and face.  She
later developed many extracutaneous man-
ifestations including xerostomia, dysphagia,
fatigue, anorexia with subsequent weight
loss, and paresthesias of the bilateral lower
extremities.  Most disconcerting to her,
however, was an accelerating loss of motor
function; she had difficulty getting out of a
chair and walking up stairs.      

Her past medical history was significant
for an episode of expressive aphasia and
visual disturbance which was diagnosed as
a possible transient ischemic attack after a
negative work-up was completed.

The patient was a Caucasian female,
approximately 67 inches tall and weighed
160 pounds.  The dorsal hands and wrists
demonstrated 2-3 millimeter firm, waxy
papules symmetrically present in no partic-
ular arrangement. (See figures 1 and 2).
The range of motion in the joints of the
hands or wrists was not limited and there
was no associated induration.  Similar firm,
waxy papules were present symmetrically
in the pre-auricular area of the face and
along the nasal sidewall.  There was mot-
tled pigmentary change of the skin, noted
especially over the bilateral lower extremi-
ties, consistent with livedo reticularis.
Pulses were easily palpable over distal
arteries in the lower extremities.  Neuro-
logic examination was unremarkable
except slightly diminished reflexes at the
ankle.  

Over the next several months the patient
developed a generalized induration of the
skin over the anterior and posterior shoul-
ders.  The patient exhibited sclerodactyly
with decreased movement of the bilateral
metacarpal phalangeal, proximal, and dis-
tal interphalangeal joints.  Microstomia
however was not appreciable on physical

examination.  The left parietal scalp had
diffuse hair thinning without evidence of
cicatricial alopecia.  The hairs did not have
increased fragility.  She had progressive
weight loss recorded on evaluations prior to
onset of therapy.

A skin biopsy taken from the right hand
prior to onset of therapy was a punch spec-
imen.  The changes were compatible with
lichen myxedematosus.  The epidermis
was intact with a dermal proliferation of
fibroblasts and increased interstitial mucin
confirmed with a colloidal iron stain.  (See
figures 3 and 4).

Antibody screening was negative for

antinuclear antibody (ANA), anti-dou-
blestranded  DNA (anti ds-DNA), rheuma-
toid factor (RF), SSA and SSB antibodies,
and scl-70.  Serum protein electrophoresis
(SPEP) confirmed an IgG kappa mono-
clonal gammopathy.  Quantitative
immunoglobulins were within normal limits.
Thyroid studies revealed hypothyroidism.
Thyroid stimulating hormone (TSH) was
elevated at 10.956 and triiodothyronine
(T3) was decreased at 248.  The muscle
enzymes were elevated. The creatinine
phosphokinase (CPK) was 585, lactate
dehydrogenase (LDH) was 230, and the
aldolase was17.2.  The erythrocyte sedi-
mentation rate (ESR) at 57.   

Barium esophogram revealed incom-
plete relaxation of the cricopharyngeus
muscle.  Electromyography revealed an
acute generalized myositis that was moder-
ate to severe in nature involving both proxi-
mal and distal musculature.  Computerized
tomography (CT) scan of the abdomen and
pelvis showed no acute pathology.  Bone
marrow aspiration and biopsy were essen-
tially non-diagnostic.  Plasma cells
accounted for less than five percent of mar-
row cellularity.  Thyroid scan revealed mild
elevation in uptake.  Thyroid ultrasound
revealed a non-enlarged gland with multi-
ple tiny colloid cysts and foci of calcifica-
tion.

A diagnosis of scleromyxedema was
made.  This patient was referred to several
sub-specialties including a neurology,
hematology/ oncology, rheumatology, as
well as physical therapy.  After collaboration
among the sub-specialists combination
therapy including an alkylating agent, mel-
phalan, (L-Phenylalanine Mustard) and
intravenous immune globulin (IVIG) was
initiated.  Acknowledging the potential side
effects of  this medication regimen, the
patient’s worsening physical condition justi-
fied there introduction.

Melphalan was dosed at 2 milligrams
(mg) every other day for one month until

Jennifer Bucci, DO*, Schield Wikas, DO, FAOCD**
*2nd year resident, SUMMA Cuyahoga Falls General Hospital
**Program Director, Dermatology Residency, Clinical Professor Ohio University College of Osteopathic Medicine, Athens, Ohio

Scleromyxedema: A Case Report

ABSTRACT

Scleromyxedema is a chronic, disabling condition with little tendency for spontaneous remission.  Systemic involvement can
prove fatal.  Cutaneous and extracutaneous manifestations can be associated with considerable disability.  Due to the rarity of this
condition, no studies have been preformed regarding therapeutic options for these patients.  Only case reports exist describing suc-
cess or failure of patients undergoing therapy.         

A 39 year-old Caucasian female met specific criteria for the diagnosis of scleromyxedema including a generalized papular and
sclerodermoid eruption of the skin, histologic evidence of mucin deposition, fibroblast proliferation, fibrosis and a monoclonal
gammopathy. 1. 

Figure 1:
Right hand and wrist demonstrating
firm 2-3 millimeter firm, waxy papules 

Figure 2: 
Left hand demonstrating similar firm
2-3 millimeter firm, waxy papules 
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she developed leukopenia and therapy was
then interrupted for a period of nine days.
She then continued melphalan at 2 mg
every other day for a total of 8 cycles.
Patient’s dose was then reduced to 2 mg
given only Mondays and Thursdays for 4
cycles.  Finally the melphalan was adminis-
tered only on a once weekly basis due to
bone marrow suppression evidenced on
repeat laboratory reports.  Darbepoetin alfa
support was utilized due to the emergence
of anemia.

Concomitantly the patient began IVIG
therapy consisting of 5-day infusions given
every three weeks.  The IVIG was dosed at
30 grams per day for 5 consecutive days.
After 12 consecutive cycles, the patient’s
frequency of administration of drug was

reduced to every five weeks.  Patient’s pri-
mary side effect with administration of IVIG
was nausea and mild flares of stomatitis.
Toward the end of therapy, the patient
reported “not feeling well” despite being
pre-medicated with 1,000 mg of oral aceta-
minophen.

The patient has experienced remission
with single drug therapy.  The patient has
remained under the care of the department
of hematology and oncology.  The patient
has successfully continued on melphalan
over the past year.  We have defined suc-
cess of therapy based on the reported
patient’s quality of life.  Her lower extremity
weakness improved with increased ability
to perform activities of daily living (ADLs)
previously requiring assistance.  The
patient now works full-time.   

Serum protein electrophoresis has con-
tinued to show an elevated M spike
throughout the course of therapy.  Muscle
enzymes, including CPK, previously ele-
vated, returned to normal during the course
of systemic chemotherapy.   

Discussion:
This case highlights the importance of

scleromyxedema as a generalized papular
and sclerodermoid form of lichen myxede-
matosus with systemic, even lethal mani-
festations.  It is distinguished from a
localized form that does not run a disabling
course.   The original description of cuta-
neous mucinosis was described by
Dubreuilh 2 in 1906 and Reitmann 3 in
1908.  In 1953 Montgomery and Under-
wood 4 proposed a clinical classification
distinguishing four types of lichen myxede-
matosus: a generalized lichenoid eruption,
a discrete papular form, a generalized or
localized lichenoid plaque form and an
urticarial form.  The term scleromyxedema
was first proposed in 1954 by Gottron to
denote the generalized lichenoid papular
eruption with sclerodermoid features 5.
Scleromyxedema is a generalized variant
of cutanoeus mucin deposition with sys-
temic, even lethal, manifestations. 

The exact pathogenesis of scle-
romyxedema is unknown and various etio-
logic hypotheses exist.  A number of
immunomodulatory mechanisms have
been proposed to attempt to link the mono-
clonal gammopathy with fibroblast prolifera-
tion.  The precise relationship between skin
changes and paraproteinemia remains
unclear.   It has been proposed that the
paraprotein acts as an autoantibody and
directly stimulates fibroblast proliferation
and mucin deposition in the skin 6.  Harper
and Rispler 7 provided evidence against
this hypothesis, showing that the serum of
3 patients containing paraprotein and one
patient’s serum without paraprotein, stimu-
lated fibroblast DNA synthesis and prolifer-
ation in vitro.  The paraprotein did not have

stimulatory effects when eluted and iso-
lated 8.

Later these same results of a causal
relationship between scleromyxedema
patients’ serum and fibroblast proliferation
could not be duplicated by another group of
researchers.  Instead, Yaron et al demon-
strated that serum could induce a 2-fold
increase in hyaluronic acid synthesis and a
13-fold increase in prostaglandin E synthe-
sis 9. These findings possibly suggest a
causal relationship between prostaglandin-
E synthesis as a mediator that then stimu-
lates synthesis of hyaluronic acid. 

Scleromyxedema is an uncommon dis-
ease of middle age persons without a sex
predilection.  The disease presents typi-
cally with two components of the skin erup-
tion.  The papular component presents as
symmetric firm, waxy papules approxi-
mately 2 to 3 millimeters in diameter.
These papules are found most commonly
on the bilateral hands, arms, face, neck,
upper trunk, and proximal lower extremi-
ties.  The papules are typically arranged in
a linear pattern.  A generalized and woody
induration of the skin is the second compo-
nent and presents in a way similar to scle-
roderma.  The cutaneous involvement
typically spares the mucous membranes as
well as the scalp.  Telangiectasias and cal-
cinosis are always absent.    

Patients with scleromyxedema may have
significant cutaneous and extracutaneous
involvement leading to significant co-mor-
bidity associated with this disease.  Scle-
romyxedema patients can have a
paraproteinemia with rare progression to
multiple myeloma.  Central and peripheral
nervous system involvement can include
coma following a flu-like illness and pares-
thesias.  Patients may present with varying
degrees of proximal muscle weakness.
Interestingly, post-mortem examination of
patients with known scleromyxedema,
revealed no mucin deposition in the brain.
Mucin deposition in the muscles was seen
in only 2 patients10.  Pulmonary manifesta-
tion may present  as obstructive or restric-
tive lung disease.    Patients may
experience progressive dysphagia.

Although many patients with scle-
romyxedema report a wide variety of sys-
temic symptoms, a correlation with mucin
deposition infrequently occurs at post-
mortem autopsy. 11.  Myopathy is a com-
mon finding in patients with
scleromyxedema, but upon muscle biopsy
mucin deposition is usually not found.12, 13.
Therefore, something rather than mucin
may contribute to the extracutaneous sys-
tems involved with this disease process.    

Histologically, on biopsy, the skin shows
a diffuse deposit of mucin in the upper and
mid reticular dermis, an increased collagen
deposition and a marked proliferation of
irregularly arranged fibroblasts.  The epi-
dermis may be either normal or thinned by

Figure 3

Figure 4
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the pressure of the underlying mucin and
fibrosis.  Hair follicles may be atrophic and
a slight perivascular, superficial lympho-
cytic and plasmocytic infiltrate is often pre-
sent.  The elastic fibers are usually
fragmented and decreased in number14.

Due to the rarity of this disease,  no
prospective controlled therapeutic trials
have been reported in the literature.  This
disorder presents in the skin with systemic
involvement and the etiology of this sys-
temic disease is not clearly understood.
Therefore, treatment of the cutaneous
involvement includes topical, intralesional,
and systemic steroids, topical and intrale-
sional hyaluronidase, topical dimethyl sul-
foxide, corticotrophin and PUVA, which
may decrease skin thickness.  Prolonged
use of PUVA increases risk of squamous
cell carcinoma.  Grenz ray, electron beam
therapy, retinoids by possibly reducing
fibroblast proliferation may be used.
Plasmapheresis, dermabrasion and extra-
corporeal photochemotherapy also have a
role in treating this disease.  

The underlying disease process; how-
ever, may be targeted by drugs used to
treat other hematologic disorders such as

melphalan and other chemotherapeutic
agents.  Due to the significant hematologic
malignancies and chance of life-threaten-
ing infections, these therapies are limited to
patients that are severely impacted by the
co-morbidities associated with their dis-
ease.  High-dose immune globulin has also
been used after reported success in treat-
ing neurologic disease associated with a
paraprotein15.   Limited use with granulo-
cyte colony stimulating factor, cyclosporine,
thalidomide, and interferon alfa has been
reported in the literature.  Treatment is
commonly disappointing and the prognosis
overall  is poor.

References
1,4     Montgomery H, Underwood LJ. Lichen myxedmatosus

(differentiation from 
cutaneous myxedemas or mucoid states). J Invest der-

matol 1953; 20:213-36.
2 Dubreuilh W. Fibromes miliares folliculaires: sclerodermie

consecutive. Ann 
Dematol Syph 1906; 37: 569-72.

3   Reitmann K. Uber eine eigenartige, der sklerodermie nah-
estehende affection. 
Arch Dermatol Syph 1908; 92: 417-424.

5, 14   Rongioletti F, Rebora A. Updated classification of
papular mucinosis, lichen 

myxedematosus, and  scleromyxedema. Journal Amer
Academy Dermatology 

02/2001, part1; vol 44

6 Lister R, Jolles S, et al. Scleromyxedema: Response to high-
dose intravenous 
immunoglobulin. Journal Amer Academy Dermatology

08/2000, part 2; vol 43  
7, 8    Harper, RA, Rispler J. Lichen myxedematosus serum

stimulates human skin 
fibroblast proliferation.  Science 1978; 199: 545-547.

9 Yaron M, Yaron I, Yust I, Brenner S. Lichen myxedematosus
serum stimulates 

hyaluronic acid and prostaglandin E production by human
fibroblasts. J Rheumatol 

1985; 12: 171-5. 

References
10 Rothe MJ, Rivas R, Gould E, Kerdel FA. Scleromyxedema

and severe myositis. 
Int J Dermatology 1989; 28: 657-60  

11 Godby A, Bergstresser P, et al. Fatal scleromyxedema:
Reprort of a case and 

review of the literature. Journal A,er Academy Dermatology
02/1998, part2; vol 

38
12 Verity MA, Toop J, McAdam LP, Pearson CM. Scle-

romyxedema myopathy. 
American Journal Clinical Pathology 1978;69: 446-52.

13 Espinosa A, De Miguel E, Morales C, Fonseca E, Gihon-
Banos J.   
Scleromyxedema associated with arthritis and myopathy: a
case report. Clin Exp 

Rheum 1993;11:545-547.
15  Van Doorn PA, Vermeulen M, BrandA, Mulder PGH, Busch

HFM. Intravenous 
immunoglobulin treatment in patients with chronic inflam-

matory demyelinating 
polyneuropathy: clinical and laboratory characteristics

associated with 
improvement. Arch Neurol 1991; 48:217-20.



GOTTLIEB, GOTTLIE78

Jay S. Gottlieb, DO, FAOCD, Amy D. Gottlieb, PA-C

Surgical Pearls

How I did it…..
The rhomboid transposition flap is a

work-horse for us in the temple area.  With
precise and delicate technique, an imper-
ceptible surgical scar can be obtained in
most patients.

In utilizing a rhomboid flap, it is critical to
make sure that all lengths and angles are
precise.  Plan the donor flap site in a way
to insure that the resulting scar is optimally

placed.  All of the incision lengths are equal
in a rhomboid flap.  The acute angles are
60 degrees and the obtuse angles are 120
degrees.  In a rhomboid, there are two
flaps that are created, undermined and
transposed.  No subcutaneous sutures are
required.  5-0 black nylon sutures are used
in a simple interrupted fashion.  The depth
of undermining is just below the reticular
dermis, in the subcutaneous plane.  In the
temple area, care must be taken to avoid
injury to the temporal branch of the facial
nerve. 

                                        January 2004

December 2005

All in incisions are of equal length                                    The two flaps are transposed
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Tungiasis: A Case Report and Review

ABSTRACT

Tungiasis is an ectoparasitosis caused by the pregnant sand flea Tunga penetrans.  Tunga penetrans is endemic in Central and
South America, Caribbean, Africa, India, and Pakistan.  Prevalence in endemic areas ranges from 15-40%.1  It has become a major
health concern in these areas where the incidence of heavy infestations is increasing.  Although rare and sporadic in the United
States and many other countries, it has been reported in people who have traveled to the endemic areas.  This is a case report of
Tungiasis in a 45 year old male who traveled to Brazil.  Following this case report there is a discussion of Tungiasis, potential com-
plications, treatment alternatives, and preventative measures.

Introduction
Tungiasis is an infestation of the female

sand flea, Tunga penetrans.  When the
female sand flea becomes impregnated it
needs the blood supply of a host to mature
and release its eggs.  It burrows into the
epidermis and dermis and maintains an
opening to release its eggs outside of the
skin.  After the eggs are released the flea
dies and is shed from the skin.  Isolated
lesions tend to be self-limited.  It is brought
to the United States from travelers to the
endemic regions.

Case Report
A forty-five year old healthy white male

presented with a lesion on the sole of his
right foot.  The lesion was present for one
week.  The patient denied any itching or
tenderness.  He also denied any systemic
symptoms including fever, chills, nausea,
vomiting, diarrhea, and headache.  The
lesion was solitary and there was no evi-
dence of any disseminated skin eruption.
He recently traveled to Brazil where he
spent time walking on the beach in sandals
and barefoot.

His dermatologic history was significant
for inactive plaque stage mycosis fun-
goides.  He denied any drug allergies.
Additional medical and social history was
non-contributory. 

Physical exam revealed a 4-5mm pink
papule on the right plantar foot.  Biopsy of
the lesion was deferred due to pending
knee surgery.  On subsequent follow up the
patient reported that the lesion slowly
increased in size and became pruritic.
There was no pain or tenderness.  The
second physical inspection revealed a 1 cm
spongy appearing pinkish, yellow, purple
nodule with a deep subcutaneous compo-
nent.  A 3-mm punch biopsy was done.
(Figure 1)

The initial histopathologic diagnosis was
“arthropod bite reaction”, but a second

opinion of the slides established the diag-
nosis of Tungiasis. Hematoxylin-eosin
staining demonstrated the body cavity of
an insect inserted into the epidermis and
dermis, lined by an eosinophilic cuticle.  In
the cavity were eggs, hollow ring-like com-
ponents of the tracheal system, and the
digestive tract. (Figures 2-3) 

Discussion
Tungiasis is an infestation by the burrow-

ing sand flea Tunga penetrans.  It is part of
the Arthropoda Phylum, Insecta Class, and
Siphonaptera (fleas) Order.  In endemic

areas Tunga Penetrans is also known as
sand flea, chigoe, jigger, pigue, nigua, pico,
and bicho de pie.2 It is the only member of
the family Tungidae known to attack
humans.2 It is the smallest known sand
flea (1mm).  Tungiasis originated in Central
and South America and was first reported
in Columbus’ crewman in 1492.3 It is
endemic in Central and South America,
Caribbean, Africa, India, and Pakistan.  In
endemic areas prevalence ranges from 15-
40 %.2 In the United States and in Europe
it is imported from travelers.  It has also
been reported in the West Indies.

The main habitat of the flea is the warm,
dry soil and sand of beaches, stables, and
stock farms.  The male and non-fertilized
female fleas feed intermittently on warm-
blooded hosts including cattle, sheep,
horses, mules, rats, mice, dogs, pigs, and
other wild animals.2 After copulation, the
male sand flea dies.3 It is the pregnant
sand flea, a poor jumper, which burrows
into human skin most often on the feet
(soles, interdigital, subungual).  Other parts
of the body can be affected.  It is unknown
how the flea burrows into the skin, but it is
believed to be due to a keratolytic enzyme
within the flea because the process is pain-
less.2

Early physical exam will show a small,
inflammatory papule with a central black
dot.  The papule slowly enlarges (4-10mm)
into a pea-sized nodule with well-defined

Figure 1

Figure 2

Figure 3



borders over a few weeks.  It may be pus-
tular or ulcerative.  The punctum or ulcera-
tion through which it breathes and excretes
carries the potential for secondary infec-
tion.  The lesion can range from asympto-
matic to pruritic and/or extremely painful.
Multiple or severe infestations could pre-
sent as a cluster of nodules with a honey-
comb appearance.2

Physiologically the female sand flea
needs a blood supply for the eggs to
mature.  With its head in the upper dermis,
the flea feeds on the blood vessels of its
host while its caudal tip of the abdomen at
the skin surface forms the punctum.  Over
the next 1-2 weeks, eggs are released from
the opening.  After all the eggs are
released, and without complications, the
flea dies and is shed from the skin of the
host.  The eggs that have fallen to the
ground hatch in 3-4 days, become pupa in
10-14 days, and then become adults in 1-2
weeks.  The entire life cycle is one month.4

The clinical differential diagnosis of Tun-
giasis includes: fire ant bite, tick bite, sca-
bies, cercarial dermatitis, early creeping
eruption, myiasis, folliculitis, dracunculiasis,
and neoplasms.  In addition, nodular cuta-
neous T-cell lymphoma was considered in
this patient due to his history. 

Complications from heavy infestations
may include severe inflammation, ulcera-
tion, and fibrosis.  There is also the poten-
tial for gangrene, sepsis, lymphangitis,
lymphadenitis, bone necrosis, autoamputa-
tion of the digits, secondary infections
(tetanus), cellulitis, erysipelas, superinfec-
tions (Staph aureus or gram negative bac-
teria), and death.1

Treatment includes many medical and
surgical options.  Standard therapy
includes removal with a needle or forceps
attempted in the first 48 hours followed by
disinfection of the site.  Occlusive petrola-
tum suffocates the flea.  Electrodessication
is good for the intermediate stages of
development.  When the flea is engorged
surgical options include curettage or surgi-
cal excision to remove the cavity.  Other
treatments that have been reported with
unknown success include: formaldehyde,
chloroform, turpentine, and
dichlorodiphenyltrichloroethane (DDT).
Topical or systemic antibiotics may prevent
secondary infections.  In addition tetanus
prophylaxis may be indicated.  In endemic
areas where there is a higher incidence of
heavy infestations there is a need for an
effective systemic agent.  Oral Ivermectin
has been investigated, but fails to demon-
strate clinically significant efficacy.5 Our
Patient was treated successfully with surgi-
cal excision and secondary healing.

In endemic areas prevention of Tungiasis
can be achieved by several measures:
wearing of shoes, personal cleanliness,
disinfection of clothing, linens, furniture,
insecticide used on the ground in infested

villages, flypaper low to the ground to col-
lect jumping fleas, avoidance of contami-
nated areas, avoidance of stray animals,
treating infected reservoir hosts (livestock
and domestic animals), and improving
insufficient or non-existent sanitation and
garbage disposal.3 In addition, use of an
effective skin repellent may reduce the
morbidity associated with heavy infesta-
tions.5

Conclusion
Tunga penetrans is a serious health

threat in endemic, underdeveloped areas
with depressed socioeconomic conditions.
These resource-poor communities battle
with heavy infestations and serious compli-
cations.  In these areas effective
chemotherapy is desperately needed.  For
the majority of cases outside of the
endemic areas standard therapy is suffi-
cient.  Isolated, uncomplicated lesions tend
to be self-limited.  Even though Tungiasis is
rare in the United States, physicians should
have a high clinical suspicion as more peo-
ple travel to endemic areas.
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Historical Perspective
Contact dermatitis was first described by

Jadassohn in 1895.1 Considered the
“father” of contact dermatitis, he reported a
case of contact allergy to mercury.  It was
not until well into the 20th century that we
began to understand the immunologic
complexity of this condition.  In 1927, Land-
steiner published his initial work on anti-
gens containing “simple chemical
compounds”.1 His work with Jacobs in
1935 established that epicutaneous appli-
cation of allergens could induce contact
sensitivity.2, 3 We now know that most con-
tact allergens are small haptens less than
500 Daltons in size that are able to pene-
trate the skin barrier.  A disruption in this
barrier, such as a dermatitis or ulceration,
places the skin at increased risk of contact
sensitivity.      

But just where in the skin does sensitiza-
tion to an allergen occur?  Marion
Sulzberger, in the 1930’s, published a
series of articles describing the skin as an
originator and site of hypersensitivity.4 He
coined the term Sonderstellung to indicate
a specific place in the skin involved in sen-
sitization.  In his attempt to locate this site,
he showed that intracutaneous injection of
a sensitizing material resulted in peripheral
sensitization.  His research also demon-
strated that a hypersensitivity reaction
could not be elicited if the antigen is admin-
istered by a non-skin route (intravenous,
intramuscularly, intraperitoneally, intrapul-
monally, intratesticularly, and intracardially).
Although a Sonderstellung was never iden-
tified, Sulzberger was able to demonstrate
that the skin was both a sensitizing organ
and an organ that could be sensitized.

It is now known that allergens are taken
up by antigen presenting cells, primarily

Langerhans Cells (LCs), in the epidermis.
As a medical student, Paul Langerhans
was the first to identify these cells in 1868.4

First thought to be of neural origin, it is now
believed that LCs are derived from bone
marrow.4,5 Epidermal LCs, like
macrophages, are dendritic cells that bear
a variety of antigenic determinants on their
cell surface.4 Pehamberger et al demon-
strated in 1983 that LCs are required for
the generation of contact sensitivity.6 It is
well know that exposure to ultraviolet (UV)
radiation will result in a reduction in the
density of LCs and inhibition of contact
sensitization.1, 7, 8 

Following allergen uptake, the LC
migrates to the lymph node where presen-
tation to T-lymphocytes occurs.  A subset of
antigen-specific T-lymphocytes are then
produced and migrate to the site of expo-
sure on the skin.  In 1942 Landsteiner and
Chase first described the relationship of
contact allergy and delayed type hypersen-
sitivity.1 Their work showed that both con-
tact allergy to small molecular antigens and
delayed type hypersensitivity to microbial
antigens could be passively transferred
with lymphocytes in guinea pigs.  

Following re-exposure to the allergen, an
inflammatory response recognized as an
eczematous dermatitis is seen.  This
response is an acquired hypersensitivity of
the delayed type.   Prior sensitization is
required and may occur following one
exposure or even after years of contact to
an allergen.  This fact is important for the
clinician to bear in mind, as patients may
not mention products they have used for
many years as a potential source of their
dermatitis.  Although complex, a funda-
mental knowledge of this immunologic
process is essential in the management of
patients with contact dermatitis.  

Clinical Review
Contact dermatitis (irritant and allergic) is

a common condition comprising 6% to
10% of all dermatology clinic visits.9 A diag-
nosis of allergic contact dermatitis (ACD)
can be difficult to make on clinical grounds
alone.  Classically, ACD presents as a pru-
ritic well-demarcated erythematous, vesicu-
lar, and/or scaly patch or plaque with
well-defined margins indicating the area of
contact.  Atypical presentations may
include a patchy or diffuse dermatitis,
depending on the nature of the causative
allergen.  Other less common clinical pre-
sentations of ACD include urticaria and
photosensitivity reactions.  

Biopsy may be helpful to diagnose ACD
by excluding other diagnoses such as pso-
riasis, tinea, and cutaneous T-cell lym-
phoma.  The histology of acute lesions
exhibit spongiosis with or without intraepi-
dermal vesiculation and a mixed dermal
inflammatory infiltrate.  Subacute and
chronic lesions can produce confusing his-
tological patterns less diagnostic for ACD.  

The gold standard for the diagnosis of
ACD remains patch testing.  The only
patch test approved by the U.S. Food and
Drug Administration is the Thin-layer Rapid
Use Epicutaneous (T.R.U.E.) Test.10 The
T.R.U.E. Test contains 23 allergens and a
negative control.  Although this test only
contains approximately 1.4% of the more
than 3700 known allergens, it is an accu-
rate but insensitive method of detecting
ACD.10 Among patients tested for ACD, a
23% to 62% detection rate has been
reported with the T.R.U.E. Test.10 In order to
demonstrate the reproducibly of a positive
reaction in patch testing, Ale and Maibach
performed a concurrent right versus left
study.11 Their data suggest that patch test-

ABSTRACT

Allergic contact dermatitis (ACD) is a common condition seen in the dermatology clinic.  First described in 1895 by Jadas-
sohn1, we now have a much better understanding of the immunologic complexity of this delayed type hypersensitivity.   Classi-
cally, ACD presents as a well-demarcated erythematous, vesicular, and/or scaly patch or plaque with well-defined margins
indicating the area of contact.  However, clinical presentations of ACD can vary, making the diagnosis challenging.  The gold stan-
dard for the diagnosis of ACD remains patch testing.  The Thin-layer Rapid Use Epicutaneous (T.R.U.E.) Test is the only patch test
approved by the U.S. Food and Drug Administration10.  This test, containing only 23 of the more than 3700 known allergens, is
an accurate but insensitive method of detecting ACD10.  We present a case of a 22-year-old woman who presented to our contact
dermatitis clinic with a fifteen-month history of a pruritic and sometimes-painful rash.  Patch testing to a modified North American
Screening Series (Chemotechnique Diagnostics AB, Malmö, Sweden) revealed current relevant positive reactions to both Kathon
CG and cocamidopropyl betaine. 
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ing is a reasonably reproducible test when
methodological error is kept to a minimum.  

Patch testing is performed by the appli-
cation of a series of patches to an area
completely free of dermatitis, most com-
monly the back.  The patches are left in
place for 48 hours then removed.  Read-
ings are performed at 48 to 72 hours and
again between 72 and 168 hours after
placement.  Patients are instructed not to
get their back wet, shower, or perspire
heavily during this entire time period.  

Patch test reactions are recorded on a
quantitative scale as recommended by the
International Contact Dermatitis Research
Group1 (Table 1).  The absence of a posi-
tive reaction may be due to testing error.
Wet or loosened patches or removal prior
to the 48 hours may result in a false nega-
tive reaction.  Inadvertent washing of the
back can remove grid patterns creating an
inability to accurately read any positive
reactions.  Application of potent topical
steroids to the site of testing several days
prior or during testing can blunt the
immune response.  This is also true for
doses of systemic corticosteroids greater
than 20mg per day.1 Finally, failure to per-
form a late reading may miss a delayed
positive reaction.  

A negative patch test does not prove the
absence of allergy.  It is often due to a
“missed” allergen.  Results of a meta-
analysis by Krob et al suggest that the
T.R.U.E. Test is, at best, a screening test.9

The North American Contact Dermatitis
Group (NACDG) recognizes that important
allergens may be missed by the T.R.U.E.
Test.12, 13 Directed and detailed questioning
about the patient’s hobbies, personal care
products, and work environment is essen-
tial and may identify potential allergens not
previously tested.  A study by Soni and
Sherertz found that 27 of 43 patients were
found to have additional relevant allergens
when further patch testing was per-
formed.14

Identifying a positive reaction is only the
initial step in the search for the clinical rele-
vance of an allergen.  Relevance is classi-
fied as possible, probable, certain, or past
depending on the clinical situation.  There
are no absolute rules for determining rele-
vance.  It is dependent on the knowledge
and experience of the clinician.  The most

prevalent allergens tested by the T.R.U.E.
test are nickel, thimerosal, cobalt, fragrance
mix, and balsam of Peru.9 In comparison,
the NACDG patch test results from 2001-
2002 reports the 5 most common allergens
in patients tested are nickel (16.7%),
neomycin (11.6%), balsam of Peru
(11.6%), fragrance mix (10.4%), and
thimerosal (10.2%). 13

In summary, when performed and inter-
preted correctly, patch testing is a reliable
method of identifying ACD.  It may appear
simple to apply and read, but is in fact, a
complicated procedure.  Identification of a
relevant positive allergen requires expertise
in contact dermatitis on the part of the clini-
cian.  Contact dermatitis education, includ-
ing patch testing, should be an integral part
of every dermatology residency program.
A recent survey by High and Cruz report
only 27% of programs had rotations dedi-

cated to contact dermatitis and/or patch
testing.15

Case Report
A 22-year-old woman presented to our

Contact Dermatitis Clinic with a fifteen-
month history of a pruritic and sometimes-
painful rash.  The rash started on her
dorsal hands bilaterally and symmetrically
with spreading to her palms, scalp, poste-
rior neck, and chest (Figure 1-4).  She
reported her legs were only intermittently
involved and it has never affected her feet.
She had no significant past medical history
and denied a personal history of atopy.
Family history was negative for atopy, pso-
riasis, autoimmune disease, or other skin
conditions.  Her only medication allergy
was to ampicillin, which caused hives.
Prior to the onset of the rash, she was a

-                          negative reaction

?                          faint macular erythema

+                         erythema, possibly papules

++                       erythema, papules, vesicles

+++                     bullous reaction

IR                         irritant reaction

NT                       not tested

Table 1.  Patch test interpretation

Figure 1           Figure 2

Figure 1 Figure 2

Figure 3 Figure 4

Figure 1-4 Erythematous scaly plaques involving the face, neck, dorsal hands,
and palms.



college student but had since withdrawn
from school and social activities because of
this condition.

Previously, she had been seen by multi-
ple physicians for this condition including
internists, dermatologists, rheumatologists,
and infectious disease specialists.  The dif-
ferential diagnosis had included lupus ery-
thematosis (possible subacute type),
dermatomyositis, eczema, guttate psoriasis
and prophyria cutanea tarda.  Extensive
laboratory testing including ANA, Anti-SM,
Anti-RNP, Anti-SSA, Anti-SSB, Anti-Scl-70,
Anti-DNA and HIV were negative.  Serum
aldolase, ESR, IgE, Latex IgE, CBC with
differential, BMP (except glucose 120),
LFT, lipid profile, plasma prophyrins, SPEP,
C3, C4, serum fungal titers, and ASO titer
were all within normal limits.  UA, UPEP,
and CXR were also normal.   Previous
treatments included topical and oral
steroids, topical immunomodulators, oral
antihistamines, and oral cyclosporine with-
out complete clearing.

A punch biopsy of skin from the nape of
the neck had been performed (Figure 5,6).
It demonstrated a spongiotic epidermis
with an occasional apoptotic keratinocyte
and focal areas of neutrophils in the stra-
tum corneum.  Direct and indirect immuno-

fluorencence were negative.  These histo-
logical features are nonspecific, but most
consistent with an eczematous dermatitis
with secondary inflammation or impetig-
inization.

Following consultation at our contact der-
matitis clinic, the patient was scheduled for
patch testing.  She was tested to her hair
gel as is and the North American Screen-
ing Series (Chemotechnique Diagnostics
AB, Malmö, Sweden) modified to include
an additional 15 allergens (Table 2).  The
positive results are shown in Table 3.  A 1+
reaction to both cocamidopropyl betaine
and Kathon CG at days 4 and 7 were

recorded.  After 3 weeks of strict avoidance
of these allergens, she was completely
clear except for one residual patch test site
on her left upper back.  Other reactions
included a 2+ reaction to neomycin and
bacitracin (considered to be of past rele-
vance), 1+ reaction to carba mix and mixed
dialkyl thioureas, and a questionable reac-
tion to nickel.  The patient was instructed to
avoid neomycin and bacitracin antibiotic
ointments.    Nickel and rubber accelerators
were relevant to her use of an eyelash
curler.  
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Thimerosal (Merthiolate)  
Propylene Glycol  
2-Hydroxy-4-methoxybenzophenone
      (Benzophenone-3) 
4-Chloro-3, 5-xylenol (PCMX)
Ethyleneurea-Melamine formaldehyde mix 
2-tert-Butyl-4-methoxyphenol (BHA)
Goldsodium thiosulfate  
Ethyl acrylate  
Glyceryl monothioglycolate (Glyceryl thioglycolate)
Toluenesulfonamide Formaldehyde resin 
Methyl methacrylate  
Cobalt (II) chloride hexahydrate 
Tixocortal-21-Pivalate  
Budesonide
Stearyl alcohol*
2-Phenoxyethanol*
Sorbitan sesquioleate*
Benzyl alcohol*
Clioquinol (5-chloro-7-iodo-quinolinol)*
Wool Alcohols (Lanolin)*
2-Chloroacetamide*
Triethanolamine*
Abitol (Hydroabietyl alcohol)*
Dimethylol Dihydroxyethyleneurea (Fix. CPN)*
Dimethylol Dihydroxyethyleneurea, modified 
      (Fix. ECO)*
Cocamidopropyl betaine*
Triclosan*
Lidocaine*
Tea Tree Oil*

Table 2. University Hospitals of Cleveland Screening Series
*additional allergens added to North American Screening Series (Chemotechnique, Malmö, Sweden)

Benzocaine     
2-Mercaptobenzothiazole  
Colophony     
4-Phenylenediamine base  
Imidazolidinyl urea    
Cinnamic aldehyde    
Americhol L 101  
Carba Mix     
Neomycin sulfate    
Thiuram Mix     
Formaldehyde     
Ethylenediamine dihydrochloride 
Epoxy Resin     
Quaternium 15    
4-tert-Butylphenol formaldehyde resin 
Mercapto Mix     
N-isopropyl-N-phenyl-4-phenylenediamine 
Potassium dichromate   
Balsum Peru     
Nickel sulfate hexahydrate  
2,5-Diazolidinylurea   
DMDM Hydantoin    
Bacitracin     
Mixed Dialkyl Thioureas  
5-chloro-2-methyl-4-isothiazolinone 
      ( Kathon CG, 100ppm) 
Paraben Mix        
Euxyl K400
      (methyl diromoglutaronitrile and phenoxyethanol)   
Fragrance Mix     
Glutaraldehyde    
2-Bromo-2-nitropropane-1,3-diol (Bronopol) 
Sesquiterpene Lactone mix 

 ALLERGEN             REACTION

             Cocamidopropyl Betaine     1+

             Kathon CG     1+

             Carba Mix     1+

             Neomycin      2+

             Bacitracin     2+

             Mixed Dialkyl Thioureas               1+

             Nickel      ?

Table 3.  Positive patch test results in case presented

Figure 5

Figure 6 

Figure 5,6 A low and high power view
magnification demonstrating a spongi-
otic epidermis with focal areas of neu-
trophils in the stratum corneum.
Within the superficial dermis is a mild
lymphocytic perivascular inflamma-
tory infiltrate.  
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Discussion
Kathon CG was first marketed in 1980.1

It is an effective preservative with outstand-
ing antimicrobial activity against gram-neg-
ative and gram-positive bacteria, yeasts
and fungi.16 The active chemical con-
stituents are 5-chloro-2-methyl-4-isothiazo-
line-3-one (chloromethylisothiazolinone)
and 2-methyl-4-isothiazoline-3-one
(methylisothiazolinone) in an approximate
3:1 ratio respectively.1, 16, 17 Other isothiazoli-
none biocides are available and marketed
under many trade names.  Currently, patch
testing for Kathon CG allergy is performed
with 0.01% aq or 100 ppm.1

Kathon CG is present in many rinse-off
and leave-on toiletry products such as liq-
uid soaps, shampoos, hair gels, cosmetics,
and body lotions.16 Prevalence of a positive
patch test reaction has been reported to be
as high as 8% to 8.5%. 1, 16 However, other
studies report much lower positive reac-
tions (0.8% to 3.5%)16, 18, 19 (approximately
4% at our University Hospitals of Cleveland
Contact Dermatitis Clinic).  The NACDG
data from 1998-2000 reported a 1.4% posi-
tive reaction to Kathon CG in over 5000
patients tested.12 This allergen has also
been reported to be more prevalent in
women, with cosmetics being the principal
source of sensitization.16

Cocamidopropyl betaine (CABP) is a
nonionic surfactant found primarily in per-
sonal care products.1, 20 It is available from
many suppliers under more than 50 trade
names.  CAPB is made by reacting
coconut fatty acids (found in coconut oil)
with dimethylaminopropylamine (DMAPA)
to produce cocamidopropyl dimethylamine,
which then reacts with sodium mono-
chloroacetate to form the end product
CAPB.20, 21 Patch testing is preformed with
1% aqueous CAPB. 

Allergy to CAPB was first reported in
1983.21 It is commonly found in over 600
personal care products including sham-
poos, bath gels, body washes, liquid deter-
gents, pet shampoos, skin lotions, make-up
removers, and contact lens cleaners.1, 20, 21, 22

Allergy to CAPB can present as scalp,
facial, eyelid, neck, and/or hand dermatitis.
Prevalence of ACD secondary to CAPB
ranges from 3.0 to 7.2%21, 23 (approxi-

mately 4% at our University Hospitals of
Cleveland Contact Dermatitis Clinic).  This
allergen has been responsible for occupa-
tional allergic contact dermatitis in hair-
dressers and health care workers.21, 23

The true allergen in patients with positive
patch test to CAPB has been debated in
the literature.21, 22, 23 Amidoamine (AA) and
DMAPA, products used in the
synthesis/production of CAPB, may be the
true contact allergen.   Fowler reports
European patients are rarely allergic to AA,
but test positive to both CAPB and
DMAPA.22 On the other hand, patients in
North America are allergic to either CAPB
or AA or both, but rarely allergic to
DMAPA.24 Our patient was only tested to
CAPB.  The difference in the North Ameri-
can studies may be explained by manufac-
turing and supply variations in North
America as compared to other countries.  

Conclusion
ACD is a common dermatological condi-

tion with significant economic impact and
morbidity.  A detailed history, including an
occupational history, may provide clues to
possible allergens.  Patch testing is often
necessary to make a diagnosis of ACD.
Relevance must be determined and addi-
tional patch testing may be necessary.
Studies have shown that up to 10% of
patients patch tested are allergic to cos-
metic products or their constituent ingredi-
ents.25 Head and neck dermatitis should
raise a clinical suspicion for CAPB allergy.
We recommend patch testing for CAPB as
part of a standard series.  
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In patients with recurrent genital herpes or herpes zoster
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Herpes Zoster: Famvir® (famciclovir) is indicated for the treatment of acute herpes zoster (shingles).
Herpes Simplex Infections: Famvir is indicated for:
• treatment or suppression of recurrent genital herpes in immunocompetent patients.
• treatment of recurrent mucocutaneous herpes simplex infections in HIV-infected patients.
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PRECAUTIONS
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The efficacy of Famvir® (famciclovir) has not been established for initial episode genital herpes infection, 
ophthalmic zoster, disseminated zoster or in immunocompromised patients with herpes zoster.
Dosage adjustment is recommended when administering Famvir to patients with creatinine clearance values 
<60 mL/min. (See DOSAGE AND ADMINISTRATION in the full prescribing information). In patients with underlying
renal disease who have received inappropriately high doses of Famvir for their level of renal function, acute renal
failure has been reported.
Information for Patients
Patients should be informed that Famvir is not a cure for genital herpes. There are no data evaluating whether
Famvir will prevent transmission of infection to others. As genital herpes is a sexually transmitted disease, patients
should avoid contact with lesions or intercourse when lesions and/or symptoms are present to avoid infecting
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Drug Interactions
Concurrent use with probenecid or other drugs significantly eliminated by active renal tubular secretion may result
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The conversion of 6-deoxy penciclovir to penciclovir is catalyzed by aldehyde oxidase. Interactions with other
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Carcinogenesis, Mutagenesis, Impairment of Fertility
Famciclovir was administered orally unless otherwise stated.
Carcinogenesis: Two-year dietary carcinogenicity studies with famciclovir were conducted in rats and mice. An
increase in the incidence of mammary adenocarcinoma (a common tumor in animals of this strain) was seen in
female rats receiving the high dose of 600 mg/kg/day (1.5 to 9.0x the human systemic exposure at the recommended
daily oral doses of 500 mg t.i.d., 250 mg b.i.d., or 125 mg b.i.d. based on area under the plasma concentration
curve comparisons [24 hr AUC] for penciclovir). No increases in tumor incidence were reported in male rats
treated at doses up to 240 mg/kg/day (0.9 to 5.4x the human AUC), or in male and female mice at doses up to 
600 mg/kg/day (0.4 to 2.4x the human AUC).
Mutagenesis: Famciclovir and penciclovir (the active metabolite of famciclovir) were tested for genotoxic potential
in a battery of in vitro and in vivo assays. Famciclovir and penciclovir were negative in in vitro tests for gene 
mutations in bacteria (S. typhimurium and E. coli) and unscheduled DNA synthesis in mammalian HeLa 83 cells 
(at doses up to 10,000 and 5,000 mcg/plate, respectively). Famciclovir was also negative in the L5178Y mouse 
lymphoma assay (5000 mcg/mL), the in vivo mouse micronucleus test (4800 mg/kg), and rat dominant lethal
study (5000 mg/kg). Famciclovir-induced increases in polyploidy in human lymphocytes in vitro in the absence of
chromosomal damage (1200 mcg/mL). Penciclovir was positive in the L5178Y mouse lymphoma assay for gene
mutation/chromosomal aberrations, with and without metabolic activation (1000 mcg/mL). In human lympho-
cytes, penciclovir caused chromosomal aberrations in the absence of metabolic activation (250 mcg/mL).
Penciclovir caused an increased incidence of micronuclei in mouse bone marrow in vivo when administered intra-
venously at doses highly toxic to bone marrow (500 mg/kg), but not when administered orally.
Impairment of Fertility: Testicular toxicity was observed in rats, mice, and dogs following repeated administration
of famciclovir or penciclovir. Testicular changes included atrophy of the seminiferous tubules, reduction in sperm
count, and/or increased incidence of sperm with abnormal morphology or reduced motility. The degree of toxicity
to male reproduction was related to dose and duration of exposure. In male rats, decreased fertility was observed
after 10 weeks of dosing at 500 mg/kg/day (1.9 to 11.4x the human AUC). The no observable effect level for sperm
and testicular toxicity in rats following chronic administration (26 weeks) was 50 mg/kg/day (0.2 to 1.2x the human
systemic exposure based on AUC comparisons). Testicular toxicity was observed following chronic administration
to mice (104 weeks) and dogs (26 weeks) at doses of 600 mg/kg/day (0.4 to 2.4x the human AUC) and 150 mg/kg/day
(1.7 to 10.2x the human AUC), respectively.
Famciclovir had no effect on general reproductive performance or fertility in female rats at doses up to 1000 mg/kg/day
(3.6 to 21.6x the human AUC).
Two placebo-controlled studies in a total of 130 otherwise healthy men with a normal sperm profile over an 8-week
baseline period and recurrent genital herpes receiving oral Famvir (250 mg b.i.d.) (n=66) or placebo (n=64) therapy for
18 weeks showed no evidence of significant effects on sperm count, motility or morphology during treatment or
during an 8-week follow-up.
Pregnancy
Teratogenic Effects–Pregnancy Category B: Famciclovir was tested for effects on embryo-fetal development in
rats and rabbits at oral doses up to 1000 mg/kg/day (approximately 3.6 to 21.6x and 1.8 to 10.8x the human
systemic exposure to penciclovir based on AUC comparisons for the rat and rabbit, respectively) and intravenous
doses of 360 mg/kg/day in rats (2 to 12x the human dose based on body surface area [BSA] comparisons) or 
120 mg/kg/day in rabbits (1.5 to 9.0x the human dose [BSA]). No adverse effects were observed on embryo-fetal
development. Similarly, no adverse effects were observed following intravenous administration of penciclovir to
rats (80 mg/kg/day, 0.4 to 2.6x the human dose [BSA]) or rabbits (60 mg/kg/day, 0.7 to 4.2x the human dose
[BSA]). There are, however, no adequate and well-controlled studies in pregnant women. Because animal repro-
duction studies are not always predictive of human response, famciclovir should be used during pregnancy only if
the benefit to the patient clearly exceeds the potential risk to the fetus.
Pregnancy Exposure Registry: To monitor maternal-fetal outcomes of pregnant women exposed to Famvir, Novartis
Pharmaceuticals Corporation maintains a Famvir Pregnancy Registry. Physicians are encouraged to register their
patients by calling (888) 669-6682.
Nursing Mothers
Following oral administration of famciclovir to lactating rats, penciclovir was excreted in breast milk at concentra-
tions higher than those seen in the plasma. It is not known whether it is excreted in human milk. There are no data
on the safety of Famvir in infants.
Usage in Children
Safety and efficacy in children under the age of 18 years have not been established.

Geriatric Use
Of 816 patients with herpes zoster in clinical studies who were treated with Famvir, 248 (30.4%) were 65 years of
age and 103 (13%) were 75 years of age. No overall differences were observed in the incidence or types of
adverse events between younger and older patients.
ADVERSE REACTIONS
Immunocompetent Patients
The safety of Famvir® (famciclovir) has been evaluated in clinical studies involving 816 Famvir-treated patients with
herpes zoster (Famvir, 250 mg t.i.d. to 750 mg t.i.d.); 528 Famvir-treated patients with recurrent genital herpes
(Famvir, 125 mg b.i.d. to 500 mg t.i.d.); and 1,197 patients with recurrent genital herpes treated with Famvir as
suppressive therapy (125 mg q.d. to 250 mg t.i.d.) of which 570 patients received Famvir (open-labeled and/or
double-blind) for at least 10 months. Table 5 lists selected adverse events.

Table 5
Selected Adverse Events Reported by 2% of Patients in Placebo-Controlled Famvir® (famciclovir) Trials*

Incidence
Recurrent Genital Herpes-

Herpes Zoster Genital Herpes Suppression
Event Famvir® Placebo Famvir® Placebo Famvir® Placebo

(n=273) (n=146) (n=640) (n=225) (n=458) (n=63)
% % % % % %

Nervous System
Headache 22.7 17.8 23.6 16.4 39.3 42.9
Paresthesia 2.6 0.0 1.3 0.0 0.9 0.0
Migraine 0.7 0.7 1.3 0.4 3.1 0.0

Gastrointestinal
Nausea 12.5 11.6 10.0 8.0 7.2 9.5
Diarrhea 7.7 4.8 4.5 7.6 9.0 9.5
Vomiting 4.8 3.4 1.3 0.9 3.1 1.6
Flatulence 1.5 0.7 1.9 2.2 4.8 1.6
Abdominal Pain 1.1 3.4 3.9 5.8 7.9 7.9

Body as a Whole
Fatigue 4.4 3.4 6.3 4.4 4.8 3.2

Skin and Appendages
Pruritus 3.7 2.7 0.9 0.0 2.2 0.0
Rash 0.4 0.7 0.6 0.4 3.3 1.6

Reproductive Female
Dysmenorrhea 0.0 0.7 2.2 1.3 7.6 6.3

*Patients may have entered into more than one clinical trial.
The following adverse events have been reported during post-approval use of Famvir: urticaria, hallucinations and
confusion (including delirium, disorientation, confusional state, occurring predominantly in the elderly). Because
these adverse events are reported voluntarily from a population of unknown size, estimates of frequency cannot be
made. Table 6 lists selected laboratory abnormalities in genital herpes suppression trials.

Table 6
Selected Laboratory Abnormalities in Genital Herpes Suppression Studies*

Parameter Famvir® Placebo
(n=660)† (n=210)†

% %
Anemia (<0.8 x NRL) 0.1 0.0
Leukopenia (<0.75 x NRL) 1.3 0.9
Neutropenia (<0.8 x NRL) 3.2 1.5
AST (SGOT) (>2 x NRH) 2.3 1.2
ALT (SGPT) (>2 x NRH) 3.2 1.5
Total Bilirubin (>1.5 x NRH) 1.9 1.2
Serum Creatinine (>1.5 x NRH) 0.2 0.3
Amylase (>1.5 x NRH) 1.5 1.9
Lipase (>1.5 x NRH) 4.9 4.7
*Percentage of patients with laboratory abnormalities that were increased or decreased from baseline and were
outside of specified ranges.

† n values represent the minimum number of patients assessed for each laboratory parameter.
NRH = Normal Range High.
NRL = Normal Range Low.
HIV-Infected Patients
In HIV-infected patients, the most frequently reported adverse events for famciclovir (500 mg twice daily; n=150)
and acyclovir (400 mg, 5x/day; n=143), respectively, were headache (16.7% vs. 15.4%), nausea (10.7% vs.
12.6%), diarrhea (6.7% vs. 10.5%), vomiting (4.7% vs. 3.5%), fatigue (4.0% vs. 2.1%), and abdominal pain
(3.3% vs. 5.6%).

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) 
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FAMVIR (famciclovir) Tablets are indicated for the treatment or suppression of recurrent genital herpes in immunocompetent patients; the treatment of recurrent muco-
cutaneous herpes simplex infections in HIV-infected patients; and the treatment of acute herpes zoster (shingles).

In clinical trials, the most commonly reported adverse events vs placebo were headache (zoster: 22.7% vs 17.8%; episodic: 23.6% vs 16.4%; suppression: 39.3%
vs 42.9%); nausea (zoster: 12.5% vs 11.6%; episodic: 10.0% vs 8.0%; suppression: 7.2% vs 9.5%); and diarrhea (zoster: 7.7% vs 4.8%; episodic: 4.5% vs
7.6%; suppression: 9.0% vs 9.5%). 

The efficacy of FAMVIR has not been established for initial-episode genital herpes infection, ophthalmic zoster, disseminated zoster, or in immunocompromised
patients with herpes zoster. 

There is no cure for genital herpes. There is no evidence that FAMVIR can stop the spread of herpes to others.

FAMVIR, Pregnancy Category B, is contraindicated in patients with known hypersensitivity to the product, its components, or DENAVIR® (penciclovir cream).

See brief Prescribing Information on previous page.    

In Recurrent Genital Herpes
FAMVIR® stops pain and burning in a median of 2 days or less with episodic therapy*†1

• Median time (days) to cessation vs placebo (pain: 2.0 vs 2.4, P<.006; burning: 1.7 vs 2.1, P<.001)

FAMVIR keeps patients outbreak-free for nearly a year with suppressive therapy 2,3

• Median time to first recurrence was 336 days with FAMVIR vs 47 days with placebo (P<.001)2

• The safety and efficacy of FAMVIR for suppressive therapy have not been established beyond 1 year

In Herpes Zoster
Only FAMVIR is proven to shorten the median duration of PHN by 100 days vs placebo‡§4,5

• For patients ≥50 years

*In patients with moderate to severe genital herpes.
†In clinical studies designed for medication to be administered within 6 hours of symptom or lesion onset. 
‡No significant difference in overall incidence of PHN for famciclovir vs placebo. In patients <50 years, no statistically significant difference seen in duration of PHN.
§Therapy should be initiated as soon as herpes zoster is diagnosed. The efficacy of treatment started more than 72 hours after rash onset has not been established. 

References: 1. Data on file, Novartis Pharmaceuticals Corp. 2. Diaz-Mitoma F, Sibbald RG, Shafran SD, et al, for the Collaborative Famciclovir Genital Herpes Research Group. Oral famciclovir for the sup-
pression of recurrent genital herpes: a randomized controlled trial. JAMA. 1998;280:887-892. 3. Tyring SK, Diaz-Mitoma F, Shafran SD, et al. Oral famiciclovir for the suppression of recurrent genital herpes:
the combined data from two randomized controlled trials. J Cutan Med Surg. 2003;7:449-454. 4. Tyring S, Barbarash RA, Nahlik JE, et al, and the Collaborative Famciclovir Herpes Zoster Study Group. Fam-
ciclovir for the treatment of acute herpes zoster: effects on acute disease and postherpetic neuralgia: a randomized, double-blind, placebo-controlled trial. Ann Intern Med.1995;123:89-96. 5. Dworkin RH,
Boon RJ, Griffin DRG, Phung D. Postherpetic neuralgia: impact of famciclovir, age, rash severity, and acute pain in herpes zoster patients. J Infect Dis. 1998;178(suppl 1):S76-S80. 



Many times, when we discuss with our
patients the need to do a biopsy on a pig-
mented lesion, we take a digital photo of
the lesion and show the patient the picture.
We then enlarge the photo and show them
the abnormal variation that is cause for
concern.  This is a good way to educate
our patient about changing pigmented
lesions and it also puts their mind at ease
that there is a real reason to do the proce-
dure.  We use a 5.0 megapixel  Canon
Power Shot 500 Digital Elph camera in our
office.  As we enlarge the photo, the image
quality is diminished, but the abnormality
becomes more obvious.

We purchased and began using a 3Gen
Dermlite 00 ProHR in April of 2005.  Der-
moscopy has become a real asset in our
practice.  We feel much more comfortable
now when we make a decision to perform
a biopsy on a pigmented lesion.  We
elected not to spend the money required to
purchase a quality dermoscopy camera
setup.

Today, we decided to try something new.
We took a digital picture of a pigmented
lesion through our Dermlite using no spe-
cial attachments.  We were amazed at
what we found and what we could now
show to our patient.  We will be using this
procedure regularly in our practice from
this point forward.  We hope that some
readers find it as intriguing as we have!

Jay S. Gottlieb, DO, FAOCD, Amy D. Gottlieb, PA-C

Diagnostic Pearls-  Photos Utilizing Dermoscopy

Figure 2  Digital photo of the same lesion
in Figure 1 taken by holding our camera
against the Dermlite 00 ProHR  and then a
4X digital enlargement of the same lesion
as seen on the screen of the digital cam-
eral.

GOTTLIEB, GOTTLIEB88

Figure 1  Digital macro photo in normal
mode and then a 4X digital enlargement as
seen on the screen of the digital camera.




