FOUNDING SPONSORS: ALLERGAN SKIN CARE
• CONNETICS CORPORATION • GLOBAL PATHOLOGY LABORATORY
• MEDICIS • NOVARTIS PHARMACEUTICALS • 3M PHARMACEUTICALS

Journal of the

AMERICAN OSTEOPATHIC
COLLEGE OF DERMATOLOGY

Journal of the
American
Osteopathic
College
of Dermatology

2004-2005 Officers
President: Ronald C. Miller, DO
President-Elect: Richard A. Miller, DO
First Vice-President: Bill V. Way, DO
Second Vice-President: Jay S. Gottlieb, DO
Third Vice-President: Donald K. Tillman, DO
Secretary-Treasurer: Jere J. Mammino, DO
Immediate Past President: Stanley E. Skopit, DO
Trustees: Daniel S. Hurd, DO
Jeffrey N. Martin, DO
David W. Dorton, DO
Marc I. Epstein, DO
Executive Director: Rebecca Mansfield, MA

Editors
Jay S. Gottlieb, D.O., F.O.C.O.O.
Stanley E. Skopit, D.O., F.A.O.C.D.

Associate Editor
James Q. Del Rosso, D.O., F.A.O.C.D.

Editorial Review Board
Ronald Miller, D.O.
Eugene Conte, D.O.
Evangelos Poulos, M.D.
Stephen Purcell, D.O.
Darrel Rigel, M.D.
Robert Schwarze, D.O.
Andrew Hanly, M.D.
Michael Scott, D.O.
Cindy Hoffman, D.O.
Charles Hughes, D.O.
Bill Way, D.O.
Daniel Hurd, D.O.
Mark Lebwohl, M.D.
Edward Yob, D.O.
Jere Mammino, D.O.
Schield M. Wikas, D.O.

AOCD • 1501 E. Illinois • Kirksville, MO 63501
800-449-2623 • FAX: 660-627-2623
www.aocd.org
COPYRIGHT AND PERMISSION: written permission must be
obtained from the Journal of the American Osteopathic College of
Dermatology for copying or reprinting text of more than half page,
tables or figures. Permissions are normally granted contingent upon
similar permission from the author(s), inclusion of acknowledgement
of the original source, and a payment of $15 per page, table or figure
of reproduced material. Permission fees are waived for authors
wishing to reproduce their own articles. Request for permission
should be directed to JAOCD c/o AOCD PO Box 7525 Kirksville,
MO 63501
Copyright 2003 by the Journal of the American Osteopathic
College of Dermatology
Printed by: Stoyles Graphics Services, Mason City, IA 50401
Journal of the American Osteopathic College of Dermatology

VOLUME 4 , NUMBER 1

AUGUST 2005

Journal of the
American Osteopathic
College of Dermatology

CONTENTS
Letter from The JAOCD Editors.......................................................................................................................................................................4
Letter from Director of Development for the AOCD.......................................................................................................................................8
Dystrophic Epidemolysis Bullosa: Case Report and Literature Review .........................................................................................................9
Iqbal A. Bukhari, MD
Familial Cylindromatosis: A Case Report......................................................................................................................................................12
Scott A. Smith, D.O., Anita C. Gilliam, M.D., Ph.D., Paradi Mirmirani, M.D.
Adamantinoid Trichoblastoma/Cutaneous Lymphadenoma: A case report and review of literature ...........................................................17
Angela Marie Leo, BS, Mary Jo Robinson, DO
Hyperhidrosis: A Review of Pathogenesis and Management .......................................................................................................................20
Shari Y. Sperling, Charles A. Gropper, M.D., Helene E. Price, M.D., Cindy Hoffman, D.O.
A Review of Occupational Skin Disorders for the Practicing Clinician........................................................................................................24
Erik Austin, D.O., M.P.H., Bill V. Way, D.O., FAOCD
Pemphigus Foliaceus in association with Lisinopril ......................................................................................................................................28
Jocelyn E. Harris, D.O., Stephen M. Purcell, D.O.
Drug Induced Eccrine Gland Necrosis in a Patient with Altered Mental Status: A Case Presentation and Review....................................30
Laura Ziton, D.O., Tracy Favreau, D.O., Brian Portnoy, D.O.
Pemphigus Foliaceus: A Case Report with Review of Literature..................................................................................................................35
Michael Hohnadel D.O., Bill V. Way, D.O.
Trichostasis Spinulosa: A Commonly Overlooked Entity .............................................................................................................................39
Patrick Keehan, MSIV, Bill V. Way, D.O.
Hypertrophic Lichen Planus and Lupus Erythematosus Overlap Syndrome: A Case Report and Review..................................................41
Michelle Endicott, D.O.
Lichen Planopilaris: A Case Presentation and Review of the Literature .......................................................................................................45
Edward M. Galiczynski, Jr., Scott J.M. Lim
Herpes Simplex and HIV Infection: A Case Report and Review of the Literature.......................................................................................47
Frank T. Armstrong, D.O., Marya Cassandra, D.O., Richard Miller, D.O., FAOCD
X-Linked Ichthyosis........................................................................................................................................................................................49
Tara H. Lawlor, D.O., Donald J. Adler, D.O.
Merkel Cell Carcinoma: A Case Report .........................................................................................................................................................52
Norma Montiel, D.O., Evangeline Perez, D.O., Zoila Flashner, M.D.
Unilateral Laterothoracic Exanthem-A Case Report......................................................................................................................................55
Gandhari Warner, D.O., Jonathan Stuart Crane, D.O., Ronald P. Benjamin, M.D., Patricia Hood, PA-C, Carla DiBenedetto, PA-C.
Hormonal Controls of Hair: What is the Role of Menopause? ......................................................................................................................59
Michelle Endicott, D.O., Paradi Mirmirani, M.D.
Cellulitis Due to Aeromonas and Flavobacterium: A Case Review..............................................................................................................61
W. Elliot Love, Paul M. Newell, MD
Metastatic Testicular Choriocarcinoma Mimicking Pyogenic Granulomas: Case Report and Literature Review.......................................63
Mary Veremis-Ley, Kimberly Hollandsworth, MD
Surgical Pearls .................................................................................................................................................................................................65
Jay S. Gottlieb, D.O., F.O.C.O.O.
Dystrophic Calcinosis Cutis............................................................................................................................................................................70
Bill Way, D.O., FAOD, Zainab Rashid
Physicians Assistants in Dermatology: Understanding the Effects of the Sun on the Skin ..........................................................................72
Amy D. Gottlieb, Melissa Marchisotto, MPA, PA-C, Jay S. Gottlieb, D.O., F.O.C.O.O.

LETTER FROM THE JAOCD EDITORS

JAY S. GOTTLIEB, D.O.

STANLEY E. SKOPIT, D.O.

JAMES Q. DELROSSO, D.O.

Fourth Issue of the JAOCD is the best yet!
Well things do just keep getting better! This is our fourth issue of the JAOCD. Each issue has gotten better
and more informative. As a member of the AOCD, you should take great pride in our publication.
We have more residents in our programs then ever. The Education Evaluation Committee (EEC) has
made it mandatory for each resident to submit their annual paper for publication to a medical journal.
The residents have had the requirement to write one paper each year of their residency that is suitable
for publication. It will require a very small effort on the resident’s behalf to take the next step and
submit their manuscript for consideration for publication.
As the editors of the JAOCD, we hope that the residents will consider the JAOCD when the time comes
for them to submit their annual papers. They will see that it is a relatively easy process and it is our
hope that they will be encouraged to submit other papers throughout their three years of residency.
We continue to strive for improvement and growth in every aspect of our journal. We continue to strive
for the next milestone and be able to publish the JAOCD four times a year. Again, when this happens,
we will be able to have our journal listed in the Library of Congress as well as have it
listed in Index Medicus.
We will continue to solicit your contribution in the way of presenting an interesting
case or even a pearl on office management. We require consistency. Consider
becoming a consistent contributor, always looking out for what would be interesting
to the readers of our journal.

JAOCD
Founding Sponsor

We extend our sincere appreciation for continued support to our Founding Sponsors. Our deepest
thank you goes to Allergan Skin Care, Connetics Corporation, Global Pathology Laboratory Services,
Novartis Pharmaceuticals Corporation, Medicis-The Dermatology Company and 3M Pharmaceuticals
who have made the financial commitment to the JAOCD.
Jay S. Gottlieb, D.O., F.O.C.O.O. (Editor)
Stanley E. Skopit, D.O., F.A.O.C.D. (Editor)
James Q. Del Rosso, D.O., F.A.O.C.D. (Associate Editor)
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At the first sign of...

In patients with recurrent genital herpes or herpes zoster

5

Famvir ®
(famciclovir)
Tablets
Rx only
BRIEF SUMMARY: Please see package insert for full prescribing information.
INDICATIONS AND USAGE
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.
CONTRAINDICATIONS
Famvir® (famciclovir) is contraindicated in patients with known hypersensitivity to the product, its components,
and Denavir® (penciclovir cream).
PRECAUTIONS
General
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
partners. Genital herpes can also be transmitted in the absence of symptoms through asymptomatic viral shedding. If medical management of recurrent episodes is indicated, patients should be advised to initiate therapy at
the first sign or symptom.
Drug Interactions
Concurrent use with probenecid or other drugs significantly eliminated by active renal tubular secretion may result
in increased plasma concentrations of penciclovir.
The conversion of 6-deoxy penciclovir to penciclovir is catalyzed by aldehyde oxidase. Interactions with other
drugs metabolized by this enzyme could potentially occur.
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 lymphocytes, 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 intravenously 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 reproduction 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 concentrations 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
Herpes Zoster
Event

Famvir®
(n=273)
%

Placebo
(n=146)
%

Recurrent
Genital Herpes
Famvir®
(n=640)
%

Placebo
(n=225)
%

Genital HerpesSuppression
Famvir®
(n=458)
%

Placebo
(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

Anemia (<0.8 x NRL)
Leukopenia (<0.75 x NRL)
Neutropenia (<0.8 x NRL)
AST (SGOT) (>2 x NRH)
ALT (SGPT) (>2 x NRH)
Total Bilirubin (>1.5 x NRH)
Serum Creatinine (>1.5 x NRH)
Amylase (>1.5 x NRH)
Lipase (>1.5 x NRH)

Famvir®
(n=660)†
%

Placebo
(n=210)†
%

0.1
1.3
3.2
2.3
3.2
1.9
0.2
1.5
4.9

0.0
0.9
1.5
1.2
1.5
1.2
0.3
1.9
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)
[see USP Controlled Room Temperature].
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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
FAMVIR (famciclovir) Tablets are indicated for the treatment or suppression of recurrent genital herpes in immunocompetent patients; the treatment of recurrent mucocutaneous 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 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 suppression 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. Famciclovir 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.
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FAST THAT LASTS

D IRECTOR

OF

D EVELOPMENT

FOR THE

AOCD

SHIRLEY GOTTLIEB

The AOCD has seen a tremendous growth over the past few years, with the number of resident’s
almost doubling and an increased membership in the organization. Because of this unprecedented growth, the Executive Committee has decided to bring on a Director of Development,
in order to expand the relationships it has with its current corporate partners, as well as to
cultivate and develop relationships with new partners.
The Foundation for Osteopathic Dermatology (FOD) was also formed in order to raise
awareness and provide the public with necessary health information, and to support research
through grants and awards.
The AOCD strives for the creative delivery of highly sophisticated education and training
programs. Contributions that are made, allow the AOCD to grow these opportunities, as well
as to operate the organization. This is an ambitious goal, and will require the combined efforts
of every member, and every component of the organization.
Consistent commitment will allow the AOCD to be well positioned to serve its members and
to continue to enhance patient care.
I am enjoying the opportunity of serving this well respected organization, and fulfilling its
commitment to its members, who represent all facets in the field of dermatology, and at all
stages of their professional career.
I will be in contact with all members throughout this year, and I look forward to serving your
organization and working with you to advance the AOCD.
Please feel free to contact me.
Respectfully,
Shirley Gottlieb
Director of Development
954-963-5862 (office)
954-232-2025 (cell)
954-985-3934 (fax)
shirleygottlieb@aol.com
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Dystrophic Epidemolysis Bullosa: Case Report and Literature Review
Iqbal A. Bukhari, MD, King Fahad Hospital of the University

ABSTRACT
Epidermolysis bullosa (EB) is a group of inherited blistering disorders that can be life threatening to the affected newborns and
infants. The generalized dystrophic type of EB is responsible for the most severe debilitating disease. In this report I am presenting
a case of dystrophic type of EB which had poor prognosis and update the literature about dystrophic epidermolysis bullosa.
Key words:
epidermolysis bullosa, transmission electron microscopy, genetic disorder.

Introduction:
EB is a mechanobullous disease that
predominantly affects skin and mucous
membranes. The key clinical feature is
increased fragility of the skin, which manifests as blisters and erosions secondary to
minor trauma. This is due to genetic aberrations at the level of the cutaneous basement membrane zone (BMZ). Diagnosis of
the condition is by detailed history, clinical
features, transmission electron microscopy
(TEM), immunofluorescence antigen mapping and immunohistochemical staining
with EB specific monoclonal antibodies.1

Case Report:
A full-term baby boy was born to a 22year old primigravida through normal spontaneous vaginal delivery. At the time of the
delivery, the baby was jaundiced (total
bilirubin 3.7 mg/dl; normal 0.1-1.0) meconium stained and weighing 3.17 kilograms
with apgar score 7 at the seventh minute.
In addition he was having large bullous
lesions on the back and feet dorsa. Some
of the lesions were ruptured with denuded
ulcerated areas. Apart from that his vital
signs, systemic examination, oral mucosa,
nails and hair were within normal limit.
Family history was negative for any genetic
disorder. Basic laboratory evaluation
including complete blood count, serum
electrolytes, liver and renal function tests,
stool and urine analysis were normal.
During the first 24 hours the neonate
developed seizure for which he was started
on phenobarbital, ampicillin and
cephalosporin because of suspected sepsis. On the second day, the neonatologist
consulted us for his skin lesions. Full cutaneous evaluation revealed ulcerated areas
on the back, upper and lower limbs and
oral mucosa (figure 1,2). No intact blisters
were seen. So our preliminary diagnosis
was inherited form of EB. Two skin punch
biopsies were taken from the edge of intact
newly formed blisters on the left foot and
arm for light microscopy, immunoflorescence and transmission electron
microscopy. Histological evaluation

revealed cleavage at the dermoepidermal
junction with normal epidermal and dermal
constituents. Immunoflorescence for IgM,
IgA, IgG, C3 and fibrinogen was negative
while for antigen type IV collagen, laminin
and bullous pemphigoid were not done due
unavailability of the reagents.
Transmission electron microscopy
revealed basal cells were present with continuous basal lamina and a cleavage plane
localized below the lamina densa that lines
the blister roof (figure 3). Comment on the
anchoring fibrils could not be specified due
to specimen quality. A diagnosis of recessive dystrophic EB of Hallopeau-Siemens
type was entertaine. A strict management
plan was undertaken.
During the first week of treatment, the
neonate general condition was stable with
no further seizures. No new blisters formed
and the old blisters appeared to be healing
with scarring. During the second week the
infant had difficulty with oral feeding and he
looked ill, although his vital signs were stable. Blood cultures and the skin surface
culture demonstrated pseudomonas aeruginosa. The skin, mouth lesions, ears, and
nose were also culture positive for
pseudomonas aeruginosa.
Changes to the antibiotic protocol were
based on the antibiotic sensitivity results.
Unfortunately, the patient skin condition
was worsening and nasogastric tube feeding was institued. By the end of the second
week, the patient had cyanosis with oral
and nasal bleeding. The vital signs deteriorated and a prolonged prothrombin and
partial thromboplastin time with marked
leucopenia were evident. Cardiopulmonary
arrest ensued and the patient failed resuscitation efforts.

Figure 1
DEB with erosions and healing
scared areas on the left foot.

Discussion:
EB is a mechanobullous disease that
predominantly affects the skin and mucous
membranes. The prevalence rate of epidermolysis bullosa (EB) is estimated to be
19 per million in the United States. The
prevalence rate of dystrophic epidermolysis (DEB) is estimated at 2.4 cases per million population.2 The diagnostic clinical
BUKHARI

Figure 2
Multiple erosions on the left hand.
feature in EB is increased fragility of the
skin, which manifests as blisters and erosions secondary to minor trauma. However, there is considerable phenotypic
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Table 1: Classification of inherited Epidermolysis Bullosa (EB) .

Figure 3
Transmission electron microscopy
showing a cleavage plane localized
below the lamina densa (LD) that
lines the blister roof. LL, lamina
lucida; BK, basal keratinocyte.
variability, and the presence of extracutaneous manifestations adds to the complexity of this disorder.1
In 1999, classification of inherited EB
was revised based on commonly recognized forms and the associated genes
involved.3 Table 1 lists the currently recognized types and subtypes of inherited EB.
There are additional clinical phenotypes of
DEB still recognized as subtypes in the
revised classification system which include
dominant DEB-pretibial, DEB-transient bullous dermolysis of the newborn, dominant
DEB-pruriginosa, recessive DEB-inversa,
recessive DEB-centripetalis and DEB,
autosomal dominant/autosomal recessive
heterozygote.3
Physiologically, the basement membrane zone (BMZ) is important for stable
association of the epidermis to the underlying dermis and it consists of hemidesmosomes, anchoring filaments, and anchoring
fibrils that form an interconnecting network
extending from the intracellular milieu of
basal keratinocytes across the dermoepidermal basement membrane to the underlying dermis. Any aberrations in this
network can lead to increased fragility of
the skin at the level of the BMZ. Genetically
a large number of mutations linked to type
VII collagen gene (COL7AI) located at
3p21.1 in both recessive (RDEB) and dominant forms of DEB (DDEB).4,5,6 Clinically
most patients with DEB have a relatively
mild dominantly inherited disease and only
a minority suffer from severe recessive
subtypes.
In Dominant Dystrophic Epidermolysis
Bullosa (DDEB) the clinical spectrum
ranges from a milder phenotype, manifested by localized blistering at sites of
maximal trauma to generalized blisters that
subsequently heal with scarring. The age
of onset is early childhood. The nails of
both upper and lower extremities tend to
be abnormal with no extracutaneous manifestations.7 An uncommon variant of dystrophic EB called transient bullous
dermolysis of the newborn presents with
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Major types

Mode of inheritance

Major subtypes

EB simples

Autosomal dominant

EBS-Weber-Cockyne
EBS-Kobner
EBS-Dowling-Meara
EBS-Muscular dystrophy

Junctional EB

Dystrophic EB

Austosomal recessive

Level of cleavage

Intraepidermal

JEB-Herlitz
JEB-Non-Herlitz
JEB-Pyloric atresia

Intralamina densa

Autosomal dominant

Dominant DEB

Sublamina densa

Autosomal recessive

Recesive DEB-HallopeauSiemens
Recessive DEB-nonHalloeau-Siemens

blistering at sites of trauma that heals after
several months without scarring.8 In
Recessive Dystrophic Epidermolysis Bullusa of Hallopeau-Siemens Subtype
(RDEB-HS), patients have exceedingly
fragile skin that blisters at birth. It is
extremely pruritic and painful and mucosal
blisters usually occur.
Extensive scarring may lead to contractures or fusions of digital web spaces
(pseudosyndactyly). The oral cavity and
esophagus may become severely involved
with subsequent development of microstomia, obliteration of oral vestibule, and
ankyloglossia. Enamel hypoplasia and
cementum disorders may also occur. A
devastating complication unique to patients
with RDEB, is the increased propensity for
squamous cell carcinoma of the skin.1
In Recessive Dystrophic Epidermolysis
of Non–Hallopeau–Siemens Subtype
(RDEB-nHS) patients lack the cutaneous
and extracutaneous features characteristic
of the Hallopeau–Siemens subtype. In
inverse RDEB, blisters are present at birth
and later cutaneous lesions are localized
almost exclusively in skin folds. Milia,
atrophic scarring, scarring alopecia and
nail dystrophy can be seen. In RDEB-centripetalis, lesions occur during infancy and
have a progressive centripetal spread with
no intra-oral or other extra-cutaneous
involvement.9,10 Epidermolysis bullosa pruriginosa can be both autosomal dominant
and recessive manifesting highly pruritic,
violaceous, pretibial cutaneous nodules
and plaques that may be confused with
hypertrophic lichen planus and nodular
prurigo.
The onset of skin lesions is variable and
can occur as late as 10 years of age.11
Besides blistering in DEB, other skin disorders that may occur simultaneously include
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cutaneous neoplasms, eczema, atopic and
allergic dermatitis.
Extra-cutaneous involvement may
include the abnormality of the teeth, gastrointestinal tract, upper respiratory tract,
genitourinary tract, eyes and cardiovascular system.12 Gastrointestinal manifestations include dysphagia, esophageal
stricture, pyloric stenosis, anal stricture,
chronic constipation and fecal impaction.13
Dental involvement may include gingival
blisters or erosions, enamel hypoplasia,
dental caries, malocclusion and premature
loss of teeth.14 Tracheolaryngeal symptoms
may include chronic hoarseness, inspiratory stridor and laryngeal stenosis or
obstruction.15
Genitourinary involvement may include
urethral meatal stenosis, urinary retention,
glomerulonephritis, nephrotic syndrome
secondary to renal amyloidosis and menstrual abnormalities.16,17 Ocular findings
range from corneal erosion, corneal scarring, symblepharon, blepharitis, ectropion,
lacrimal duct obstruction and blindness.18
Otitis externa, external auditory canal
stenosis, chronic otitis media and hearing
loss have also been reported.19 Anemia and
growth retardation attributed to iron deficiency and chronic disease are frequently
seen. Common causes of death in DEB
patients include squamous cell carcinoma,
sepsis, pneumonia, respiratory failure, failure to thrive, renal failure, heart disease
and stroke.1
Our patient presented with RDEB-HS
type which was complicated with sepsis to
which he succumbed. An early detailed
history including mapping of the family
pedigree is mandatory. An absence of
other known affected family members does
not establish the mode of transmission to
be autosomal recessive. Spontaneous

mutation or the incomplete penetrance of
an autosomal dominant trait could play a
role.20
Non-molecular laboratory tests that may
be helpful in establishing a diagnosis of EB
include transmission electron microscopy
(TEM), immunofluorescence antigen mapping and immunohistochemical staining
with EB specific monoclonal antibodies.
TEM remains the gold standard for it permits not only identification of the ultrastructural level of skin cleavage, but also the
appearance of the specific structures such
as keratin, tonofilaments, hemidesmosomes, sub-basal dense plates and
anchoring fibrils.21 In DEB, TEM features
include abnormal fibrils and blister formation beneath the lamina densa of the derrnoepidermal junction. TEM demonstrated
this feature in the case of our patient.22
The major disadvantages of TEM are
technical difficulties and cost.1 Immunofluorescence antigen mapping involves a modified indirect immunofluorescence method
using patient's skin and antibodies against
three known basement membrane antigens (bullous pemphigoid antigen-3,
laminin-1, type IV collagen). All three antibodies bind exclusively to the induced blister's roof.23 Prenatal diagnosis is important
not only to identify fetal anomalies, but also
to provide choices to parents at risk of having a child with EB which is done by obtaining samples of fetal skin at 17 to 21 weeks
of gestation for light and electron microscopic examination and immunohistochemical evaluation.
Features that suggest diagnosis of DEB
include: dermoepidermal junction separation below the lamina densa where lamina
densa forms the blister roof, absent or
poorly developed anchoring fibrils, and
reduced or absent expression of type VII
collagen. 1 DNA based test for firsttrimester prenatal diagnosis using DNA
from chorionic villi and amniotic fluid as
early as 10 weeks of gestation is new
method of making the diagnosis of EB. In
embryos resulting from in vitro fertilization,
preimplantation diagnosis can be performed at the eighth cell stage before the
embryo is implanted in the uterus.24 If the
diagnosis reveals a normal or carrier genotype, the original blastocyst can be
implanted into the uterus while the
embryos that have an affected genotype
are discarded. 1
Therapy for EBD should be directed
toward prevention of skin trauma and
avoiding new blister formation, prevention
of secondary bacterial infection, aggressive
treatment of infection when it occurs, measures to improve wound healing, maintenance of good nutrition, treatment of all
correctable complications and, finally, rehabilitation.
Prevention of infection is achieved by
changing dressings daily, applying topical

antibiotics to lesions and nonstick dressings to denuded areas, and draining the
blisters.1 Methyl-cellulose containing artificial tears are useful to prevent ocular abrasions.18 Stool softeners for management of
chronic constipation.25 Oral prophylaxis with
sucralfate prevents blister formation and
provides comfort for mouth lesions.26 Nonhealing areas of the skin can be treated
with split-thickness skin grafts and careful
use of hand splints help prevent development of mitten defomities.27
A nutritionist should be consulted about
the nutritional needs of an infant with DEB.
The caloric and nutritional requirements
can be twice that of children without blistering disease.1 With possible future isolation
of the corresponding normal alleles, gene
therapy can become a potential cure for
these conditions.28

Conclusion:
This is a case presentation and discussion of a severe case of RDEB of Hallopeau Siemens type with no known affected
family member. Our patient’s condition was
complicated by sepsis and eventual death.
DEB is an aggressive disease process with
severe potential complications. This case
should help alert physicians to develop a
strict and proper management plan. A
multidisciplinary approach through cooperation of pediatricians, dermatologists and
nutritionists can help these patients
through their disease process.
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ABSTRACT
Cylindromas are benign adnexal tumors whose histogenesis is still controversial. The scalp is most frequently involved, but
other areas of the body may be affected. The lesions are smooth, domed, and erythematous to blue nodules, often with prominent telangiectasias, which can be solitary or multiple. Solitary tumors are sporadic, while the multiple tumors are inherited in an
autosomal dominant pattern. We present a case report and a review of the current understanding of familial cylindromatosis.

Review of Literature

Case Report &
Histopathology
History of Present Illness
A 78-year-old white man was seen for
numerous, asymptomatic lesions on his
scalp. The patient states that the first lesion
arose approximately thirteen years ago.
He has continued to develop more lesions,
which have slowly increased in size. The
lesions are asymptomatic and have never
bled or ulcerated. He has not sought medical attention for these lesions and has
never tried any treatment for them (Figures
1,2).
The patient’s past medical history is significant for colon cancer, which was diagnosed fifteen years ago, and treated with a
hemicolectomy, chemotherapy and radiation at that time. The patient also has a
past medical history of coronary artery disease, hyperlipidemia, and hypertension.
The patient did not have a history or family
history of skin cancer.
The patient has ten siblings. One of his
two sisters had similar lesion which were
larger, more numerous, and first appeared
in her mid 30’s. The patient did not think
that his parents or any of his other 9 siblings had any had anything similar. He is
the father of four daughters and grandfather of two grandsons, ages 20 and 12 and
two granddaughters, ages 26 and 15.
None of these individuals has any comparable findings. The family tree is shown
(Figure 3).

Histopathology
Biopsy demonstrated islands of basaloid
dermal cells with a ‘jigsaw puzzle’pattern
surrounded by a hyaline band. Within the
islands, there were two cell types noted,
the peripheral cells had small dark staining
nuclei and were arranged in a palisading
fashion and the more central cells had
larger, pale staining nuclei. These findings
are diagnostic of benign cylindromas (Figures 4,5).
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Cylindromatosis has two presentations,
the solitary, sporadic variant and the multiple, inherited variant. The multiple variant,
which is referred to as familial cylindromatosis (OMIM #132700), is a rare autosomal dominant disorder with variable
expression. There is a predisposition to
multiple adnexal neoplasms. Familial cylindromatosis is also known as ‘turban tumor
syndrome,’ because of the confluence of
multiple cylindromas on the scalp, resulting
in partial or complete hair loss.
Tumors begin to appear in the second to
third decade, with a predilection for hairy
areas. The tumors gradually increase in
number and grow in size.1 In 1994, van
Balkom and Hennekam reviewed the current publications and their personal cases
and found the range of onset was from 1.5
years to 69 years, with the mean of 23.2
years. They also found that in a series of
74 cases of multiple cylindromas, 96% of
those had scalp involvement, and 70%
were in the nasolabial area, and back and
chest at 43% and 42%, respectively. 1
There is no sex or ethnic predisposition.

CYLD gene
Familial cylindromatosis (FC) is inherited
with an estimated 100% penetrance by
adulthood, but with variable expression.2, 3
There can be a wide variety in the degree
of expression even in the same family. The
gene responsible is CYLD 1 gene, which
was localized in 1995 to chromosome band
16q12-q13 and identified in 2000.4,5,6,7 The
sporadic form was demonstrated to also be
a result of a defect at 16q, as well 4,8.
Poblete Guitterez et al. found that a single frame-shift mutation in the CYLD 1 was
associated with the co-occurrence of cylindromas and trichoepitheliomas in a family
suffering from familial cylindromatosis.9
Zhang et al. discovered by mutation analysis that frameshift mutation in the CYLD 1
gene was also responsible for multiple
familial trichoepitheliomas (FMT:OMIM
601606), which has been previously linked
to chromosome 9p21.10,11 Zhang et al, also

Figure 1

Figure 2

proved that MFT and FC were allelic disorders caused by different mutations of the
same gene and that CLYD 1 gene mutations are associated with several different
phenotypes.10 The gene locus of 16q12q13 has also been implicated in the
Brooke-Spiegler syndrome, which is the
occurrence of multiple trichoepitheliomas
and cylindromas.12
The function of the gene was thought to
be that of a tumor suppressor, however the
exact mechanism of action had not been
elucidated until recently. The CYLD protein
operates in the TNF-a pathway by blocking
the activation of NF-kB, which is an
inhibitor of apoptosis. Therefore, a defect in
the CYLD gene product allows for unrestricted cell proliferation .13,14,15,16

FAMILIAL CYLINDROMATOSIS: A CASE REPORT

Figure 3

Figure 3 Family TreeThe proband is represented by

, the affected sister is

, unaffected female

, and unaffected male

.

Malignancy

Figure 4

Figure 4

Origin of tumor cells
The cell-of-origin of cylindromas is still
controversial. The coexistence of cylindromas and eccrine spiradenomas 17,18 and
previous studies add credence to the argument for an eccrine origin of cylindromas.1,17,18,19,20,21

However, the association of trichoepitheliomas and cylindromas favors an origin
from a pluripotential cells with potentiality of
primary epithelial germ cells, which would
explain the formation of both hair structures
and apocrine structures.22,23,24 This idea,
supported by Leonard et al, who found loss
of heterozygosity at chromosome 16q in
numerous other adnexal tumors, besides
cylindromas, suggesting origin from a
pluripotential cell.25 In addition, there have
been no reported cases of cylindromas
involving the palms or soles, where apocrine glands are absent. At this time, there is
currently no conclusive evidence for the
cell of origin in cylindromas.
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Patients affected with multiple cylindromas have no predisposition to basal cell
carcinomas or squamous cell carcinoma,
which originate from the epidermis.4 There
is a small risk of cylindroma undergoing
malignant transformation, which is quite
rare. There are only 33 cases of malignant
transformation in the literature.26,27 Individuals with multiple cylindromas appear to be
at greater risk than those with solitary
tumors.28,29,30 Gerretsen et al. reports that
malignant tumors were distinguished from
benign lesion by their rapid growth, longstanding ulceration, or bleeding. 28 The
histopathologic criteria of malignancy
included tumor cell pleomorphism, frequent
mitotic figures, with the loss of jigsaw pattern, peripheral palisading, hyaline
sheaths, and dual cell population.28,31 In a
review, by Gerretsen et al, 16 of 24 cases
of malignant cylindromas, had extensive
local infiltrative growth or distant metastases.28

Treatment
Patients may want the tumors removed
because they may occasionally be painful,
but more frequently because they can be
disfiguring. In a patient with numerous
tumors, surgical excision can be limited to
the tumors that are the most bothersome.
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Martins and Bartolo reported treating two
patients’ scalp cylindromas using high
energy (40-50W), continuous wave CO2
laser (Med-Hitec). They reported no recurrence of treated lesions, however one of
the patients had areas of atrophy and
alopecia following treatment.17 Weyers et
al reported the use of electrosurgery, with
only a few recurrences. The patient was
satisfied with the cosmetic result .32
A new possible mechanism for the prophylaxis of cylindromas has recently been
proposed utilizing the affect of aspirin on
the TNF-a pathway. In familial cylindromatosis, the inability of mutated CYLD to
inhibit the activation of NF-kB results in
unrestricted cell proliferation. Aspirin functions in the TNF-a pathway as an inhibitor
for the release of NF-kB. Therefore, aspirin
may work in the place of the defective
CYLD protein in preventing proliferation of
new cylindromas .13,14,15,16

Conclusions
Cylindromatosis has two presentations,
the sporadic form and the multiple variant
form. The multiple variant is a rare autosomal dominant disorder with a proposed
100% penetrance, but variable expression.
The variable expression was seen in our
patient’s family history in which we
addressed four generations and only a sister and the proband are affected. This
patient had late onset of disease in his
60’s. His sister developed cylindromas in
his mid 30’s. Cylindromatosis has not been
reported to be associated with any systemic manifestations, unlike tuberous sclerosis, Muir-Torre, Gardner’s and Cowden’s
syndromes, which also present with multiple adnexal tumors. Our patient’s initial
tumors began approximately two years
after diagnosis with colon cancer, this is
likely coincidental in his age group.
Although the conversion to malignancy is
rare, because of the aggressive nature of
the malignant cylindromas, any symptomatic lesions should be biopsied.
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ABSTRACT
Cutaneous lymphadenoma is an uncommon benign tumor of the skin whose histogenesis has been debated in the literature.
We report 3 additional cases of this tumor, all of which were located on the face. The histology of the lesions we report is consistent with past descriptions in which follicular and epithelial attachments as well as follicular germs are present. Immunohistochemical staining was performed on Case 1. The tumor cells were positive for high molecular weight keratin, CD 45, CD 30,
S-100, and sparsely positive for CD 34. The tumor cells stained negative for EMA, PAS, and CD 20. The immunohistochemical
staining pattern of these cases, the presence of epidermal and follicular attachments and the presence of follicular germs gives
support to a follicular form of differentiation. Regardless of the histogenesis, cutaneous lymphadenoma is a benign entity that has
been successfully treated by excision and has no published reports of recurrence.

Introduction
In 1987 Santa Cruz and Barr described
8 cases of what they called a lymphoepithelial tumor of the skin.1 In 1991 they
renamed this benign tumor of the skin a
cutaneous lymphadenoma.2 This tumor
took on yet another designation in 1993
when it was classified as a nodular variant
of trichoblastoma.3 To date, at least 46
cases of this entity have been reported in
the literature. A review of literature shows
the age at diagnosis to range from 144 to
755 (mean: 44) and that the ratio of males
to females is 1.4:1. The typical clinical
description is of an asymptomatic flesh colored papule or nodule. Most of the lesions
were located on the head, with three
located on the lower extremity. Common
clinical impressions include a basal cell
carcinoma and calcified cyst. All published
reports of cutaneous lymphadenoma were
cured by excision and no recurrences have
been reported.
The histogenesis of this tumor has been
debated in the literature. Santa Cruz and
Barr initially speculated this tumor was differentiated from an immature pilosebaceous gland,2 which has been supported
by several authors.1-12 Other suggested origins include basal cell carcinoma13 and
sweat duct tumors.14-17 We agree with the
authors whose histologic studies support
follicular differentiation, a form of trichoblastoma. We report 3 additional cases
of this tumor.

Case Report
We report a case (Case1) of adamantinoid trichoblastoma on the forehead of a
50-year-old female. The clinical impression
was that of a fibrous tumor. A review of our
files, from 1995 until the present, yielded
two additional cases of adamantinoid tri-

Figure 1
Cutaneous lymphadenoma encased
by fibrous tissue at periphery and
composed of lobules of basaloid cells
without distinct attachment to the epidermis. (20x)

Figure 2
Well defined lobules of a cutaneous
lymphadenoma encased with fibrous
tissue and made up of several populations of cells and surrounded by a
peripheral palisading layer of basaloid
cells. (400x)

Figure 3
Focal squamoid differentiation resembling squamous eddies with in the
tumor lobules. (200x)

Figure 4
Tumor lobule showing well defined
indentation containing immature cells
resembling a follicular germ. (200x)

choblastoma. Case 2 was on the forehead
of a 67-year-old female. Clinically, this
lesion resembled a calcified cyst or basal
cell carcinoma. Case 3 was on the forehead of a 31-year-old male. The clinical
impression was that of a keloid.
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Histology
The histopathologic features of our
cases are similar to previously documented
reports of adamantinoid trichoblastoma.
Case 1 is a symmetrical, well-circumscribed lesion encased by fibrous tissue
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that does not, however, form a definitive
capsule (Figure 1). Irregularly shaped lobules of cells were present in the dermis and
showed minimal attachment to the epidermis. The lobules were composed of a
peripheral layer of palisading basaloid cells
that surrounded a mixed population of
inner cells (Figure 2). The inner cell population included large, clear Reed-Sternberg
like cells, small, mature lymphocytes and
epithelioid cells. Some nests also exhibited
areas of squamoid keratization resembling
squamous eddies (Figure 3). A follicular
germ was also present in this lesion (Figure 4). Fibroblastic stroma surrounded the
nests and contained a variable number of
lymphocytes. Cases 2 and 3 show a range
of histopathologic findings, including some
of those described in Case 1. Case 2
exhibited infundibular attachment (Figure
5). The amount of lymphocytic infiltrate in
the lobules and stroma ranged from minimal in Cases 2 and 3 to significant in
Case 1.

Figure 5
Tumor lobules with more extensive
squamoid differentiation and less lymphocytic infiltrate. At 12 o’clock there
is infundibular attachment of the
tumor lobules. (100x)

Figure 7
CD 45 staining of the lymphocyctic
infiltrate in the tumor lobules and
stroma. (200x)

Immunohistochemistry
Immunohistochemical staining was performed on Case 1. The number of stains
performed was limited due to the small size
of the biopsy. The tissue was stained for
high molecular weight keratin, CD 20, CD
45, CD 30, S-100, epithelial membrane
antigen (EMA) and PAS. Case 3 was originally stained for L26, UCHL and CD 34. In
addition, Case 3 was stained for CD 20
and CD 45.
CD 30 stained the large, clear ReedSternberg like cells within the lobules (Figure 6). Most of the lymphocytes in the
tumor lobules and in the peripheral stroma
stained positive for CD 45 in Cases 1 and
3 (Figure 7). CD 20 was essentially negative in Case 1 and rarely positive in Case 3.
EMA was consistently negative in the
tumor lobules. However, normal eccrine
ducts at the periphery of tumor stained
positive. Many dendritic cells were S-100
positive in the lobules of the tumor (Figure
8). High molecular weight keratin stained
positive in the peripheral basaloid cells of
the tumor lobules and scattered positive
cells were also seen in the central portion
of the lobule (Figure 9). CD 34 was
sparsely and focally positive at the periphery of the tumor in the fibroblastic stroma
and negative in the tumor lobules. The
PAS stain was negative.

Discussion
Adamantinoid trichoblastoma is a rare
benign tumor of the skin whose exact histogenesis remains uncertain. However,
most authors seem to support a follicular
differentiation, a form of trichoblastoma. A
past study comparing the immunohistochemistry of cutaneous lymphadenoma, tri-

Figure 6
CD 30 staining the large, clear ReedSternberg like cells within the tumor
lobule. (400x)
choblastoma, and basal cell carcinoma
supports this classification.6 Follicular differentiation, in our cases, is supported by
the high molecular weight keratin staining
of the basaloid cells of the tumor, as well
as, the epidermal and follicular attachments. In Case 2, there was a focus of epidermal and follicular attachment, as well as
a follicular germ in Case 1. The presence
of epidermal5,6,11,15 and/or follicular attachment2,6,11,12, 15 and follicular germs6,9,10,12 have
been described by other authors and suggest a follicular origin.
We were able to perform EMA and PAS,
both of which were consistently negative
and both of which showed positive internal
control of the normal eccrine ducts at the
periphery. Negative staining with EMA fails
to support an eccrine differentation as suggested by other authors who found positive
EMA staining.14-17 It is not known whether
positivity in these prior reports represents
true eccrine differentiation or the entrapment of pre-existing structures.2 The failure
of the stain in our material suggests that
this tumor is not of an eccrine different ion.
The fibroblastic stroma surrounding the
nests contained a variable number of lym-

Figure 8
S-100 staining of the dendritic cells
within the tumor lobules. (400x)

Figure 9
High molecular weight keratin staining
of the peripheral basaloid cells and
scattered staining of cells within the
tumor lobule. (100x)
phocytes. This lymphocytic infiltrate stained
negative with CD 20 and positive with CD
45. This is a finding consistent with other
authors and indicates that the infiltrate is
made up predominately of T lymphocytes
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and a lesser number of B lymphocytes.
Variation in the number of lymphocytes
might be explained as a function of the age
of the lesion, with older lesions exhibiting a
greater amount of infiltrate. However,
future studies would be needed to support
this.
Some authors have studied CD 34 and
found it to be positive in the fibroblastic
stroma surrounding the tumor lobule. This
pattern of staining is found in trichoblastomas and trichoepitheliomas.6 In one of
our cases, there was only sparse and focal
positivity at the periphery of the tumor lobules. There has been one published report
of a cutaneous lymphadenoma with
desmoplastic stroma. 1 8 However, this
seems to be a rare finding.
The staining of the large cells with CD30
suggests these may be of lymphocytic differentiation, as seen in Hodgkin’s lymphoma. However, there is some variation
among studies as to the number of CD 30
positive cells typically found in this lesion,
as well as its histogenesis. Other authors

have speculated that these cells may represent histiocytes or activated lymphocytes.8
Regardless of its histogenesis, adamantinoid trichoblastoma is a benign entity that
has been successfully treated by excision.
To date there have been no reports of a
reoccurrence in any of the cases which
have been published.
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ABSTRACT
Hyperhidrosis is the excessive production of sweat in amounts greater than needed physiologically for thermoregulation. A
literature review was performed concerning the pathophysiology, diagnosis and treatment of hyperhidrosis.

Introduction
Hyperhidrosis is a chronic disorder that
can affect any part of the body, particularly
the hands, axillae and plantar surfaces of
the feet. (1) Although under reported, idiopathic hyperhidrosis has been estimated to
affect 0.6-1% of the population according
to a study of young Israelis. (2) A more
recent survey of the United States population has shown a prevalence of 2.8% of
individuals affected with hyperhidrosis, with
only 38% of affected individuals discussing
hyperhidrosis with their health care professional. (3) The disorder typically presents
itself in childhood and adolescence and
persists throughout life. Excessive sweating may be associated with social embarrassment and interferes in both personal
and professional aspects of life. Sweating
attacks may be precipitated by emotional
stressors such as social situations or public
speaking, high ambient temperature and
ingestion of stimulants such as coffee. (4)
Many treatment options have been offered
to treat hyperhidrosis, including topical
antiperspirants, oral medications, psychotherapy, iontophoresis, BOTOX injections, and surgery.

Background Information
Sweating is an integral function of the
human body that maintains temperature,
skin hydration and fluid and electrolyte balance. There are approximately 2 - 3 million
sweat glands on the skin, including around
3,000 sweat glands per square inch on the
palms of hands. Adults produce an average of 100 ml of sweat daily without excessive heat or exercise. With strenuous work
or exercise, a person can produce 10 L per
24 hours. On average, there is an estimated 500 ml of water excreted in sweat
per day. 5
The most common form of hyperhidrosis
occurs in the palms and soles (60%), but
the condition also manifests in the axillae
(30-40%) and face (10%).6 Patients with
hyperhidrosis exceed 12 to 30 time’s nor-
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mal rates of eccrine secretion from palmar
surfaces. Some patients may perspire 50
mg of sweat per minute in the axillae and
others may produce 30 mg of sweat in the
palms. 4 Secondary skin infections and
bromhidrosis, odor due to perspiration,
may occur due to the excessive moisture
and maceration of the skin from the accumulation of sweat.7

Figure 1
Minor Starch Iodine Test

Anatomy
There are three types of sweat glands -eccrine, apocrine, and apoeccrine -- present on every part of the skin except the
lips and glans penis. Eccrine glands, also
known as merocrine glands, are located
deep in the reticular dermis surrounded by
a rich capillary plexus. Each gland consists
of a single coiled secretory duct leading
into an excretory duct which spirals
upwards into the epidermis and opens onto
the skin surface.8 Eccrine glands secrete a
dilute solution of urea, lactic acid and
sodium chloride.9 Eccrine glands regulate
temperature by cooling the body through
the evaporation of water from the skin.10
They also function as a natural method to
remove toxins from the body. Eccrine
glands are found in the greatest density in
the axillae, palms, soles and forehead.10
Apocrine glands play no role in thermoregulation and do not contribute to
hyperhidrosis. These glands are different
than eccrine glands in that they are larger
and open into hair follicles.9 They become
most active at the onset of puberty and are
seen in largest quantities in the axillae, perineum, and areolae. They are the phylogenetic remnant of the mammalian sweat
gland and produce pheromones. Apocrine
glands produce sex hormones, and thus,
are responsible for an individual’s sexual
scent. Sweat generated from apocrine
glands is initially odorless and develops an
odor only after interaction with skin bacteria.
Apocrine glands are located in the axillae and appear during puberty. These
glands are much larger than the eccrine
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Starch iodine test, with the darkened
area showing location of excessive
sweating before and after treatment
with BTX-A. Photo courtesy of Markus
Naumann, MD
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glands and sustain copious amounts of
fluid.(9)

Primary and Secondary
Hyperhidrosis
There are two major types of hyperhidrosis -- primary and generalized. Primary, or
idiopathic, hyperhidrosis is the most common form of this disorder. It typically is
bilateral and symmetric, involving the axillae, palms, soles or face in individuals
under the age of 25. 11
Generalized hyperhidrosis may be the
consequence of an underlying metabolic
disorder, febrile illness or malignancy and

Table I. Causes of Hyperhidrosis
Primary
Idiopathic
Secondary
Physiological
Emotional
Environment
Exercise
Menopause
Metabolic disorders
Diabetes mellitus
Hypoglycemia
Gout
Pheochromocytoma
Hyperthyroidism
Thyrotoxicosis
Febrile Illnesses
Medications
Antiemetics, propanolol, pilocarpine,
tricyclic antidepressants
Chronic alcoholism
Neoplasia
Hodgkin disease
Central nervous system lesions
Tuberculosis

usually presents in adults who suffer from
sweating both during the day and at night.
Other causes of excessive sweating
include medications, metabolic disorders,
menopause, spinal cord injuries, gustatory
sweating, chronic alcoholism, subacute
bacterial endocarditis, hyperthyroidism,
hypoglycemia, Hodgkin’s disease, tuberculosis and neurologic or neoplastic diseases. 8,10 (Table I)
The workup for hyperhidrosis consists of
several lab studies to exclude underlying
disorders. This consists of thyroid function
tests to exclude hyperthyroidism or thyrotoxicosis, urinary catecholamines to
exclude pheochromocytoma, blood glucose levels to exclude diabetes mellitus or
hypoglycemia, uric acid levels to exclude
gout, and a purified protein derivative
(PPD) to exclude tuberculosis. A chest xray may also rule out tuberculosis as well
as neoplastic diseases. 12 Lab tests are
unnecessary if the presentation is characteristic of primary hyperhidrosis.11 (Table II)

Pathophysiology of sweating
Eccrine glands are primarily responsible
for thermoregulation. Sweat production is
normally controlled by the hypothalamus,
which incorporates sensory information
from the body to increase and decrease
body temperature. Conductive heat loss is
achieved through the diversion of blood
flow to superficial vessels, while evaporative heat loss occurs with eccrine sweat
secretion.8
The sympathetic nervous system mediates eccrine and apocrine sweat gland
function. Eccrine glands are innervated by

Table II. Lab Studies
Thyroid function tests

Hyperthyroidism
Thyrotoxicosis

Blood glucose levels

Diabetes mellitus
Hypoglycemia

Urinary catecholamines

Pheochromocytoma

Uric acid levels

Gout

Purified protein derivative (PPD)

Tuberculosis

Chest radiography

Tuberculosis
Neoplasm

cholinergic neurons which secrete acetylcholine at the sympathetic nerve endings,
while apocrine glands are regulated by
sympathetic adrenergic nerve fibers.
Innervation of eccrine sweat glands begins
in the hypothalamus, via the thermosensitive preoptic sweat center, and travels
through the brainstem and medulla.7 The
nerve fibers synapse at the intermediolateral cell nuclei of the spinal cord in the
respective endocrine glands.13 Hyperhidrosis occurs as a result of a dysfunction of
the central sympathetic nervous system
and affects the hypothalamic nuclei, prefrontal areas and their cholinergic connections.14 The reflex circuit hyperexcitablity is
believed to cause the neurogenic over
activity involved in eccrine secretion.14
Sweating on the palms, soles and axillae
is caused by emotional stress, while sweating on the face, chest and back is due generally to heat stimuli. Emotional sweating is
regulated by the cerebral cortex, while thermal sweating is believed to be controlled
by the hypothalamus.10 Therefore, emotional sweating does not occur while sleeping, while thermal sweating occurs
throughout the day.15 Emotional sweating
on the palms and soles can be either continuous or phasic. Continuous sweating
occurs more frequently during the summer
and is not precipitated definitively by emotional factors. However, phasic sweating
occurs with minor emotional or mental
activity and no difference has been noted
between summer and winter months.
Histologically, there is no increase in the
number or size of eccrine glands in
patients with hyperhidrosis. It is believed
that hyperhidrosis is caused by neurogenic
over activity of normal number and normal
- sized sweat glands.7 Part of the neurogenic aspect of sweating may be heritable
since 30% to 50% of patients have a family
history of excessive sweating.16 Based on
a prospective study published in the Journal of Vascular Surgery, there has been
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evidence that primary palmar hyperhidrosis
is a hereditary disorder with variable penetrance and no sex - linked transmission.17

Diagnostic Testing
The amount of sweating can be measured using several different techniques.
The Minor starch - iodine test assesses the
amount of sweat by placing a paper saturated with iodine, or placing a layer of
iodine - starch mixture, on the affected
area of skin. The skin is wiped with a
brown - orange iodine solution and then
lightly dusted with baking cornstarch powder. As sweat emerges from the eccrine
glands, the iodide molecule and the starch
in the powder produce a colorimetric reaction, causing the powder to turn deep purple. This technique enables the physician
to map the exact location of active sweating and later use that original mapping as
comparison for efficacy of treatment.4 (Figure I)
Gravimetric testing is used as a research
tool to document response to treatment.
Sweating is measured by placing filter
paper in contact with the palm for a fixed
amount of time and then weighing it.4

Treatment
There are several treatments available to
temporarily relieve symptoms of hyperhidrosis, including prescription - strength
antiperspirants, aldehydes, oral anticholinergics, psychotherapy, ionotophoresis, botulinum toxin type A (Botox) injections and
surgical procedures.

Aluminum Chloride
Over the counter antiperspirants are
beneficial for individuals with mild symptoms. These products usually contain aluminum and work by partially obstructing
the opening of the sweat glands. Prescription strength antiperspirants, such as 20%
aluminum chloride in alcohol (Drysol) or
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Table III. Treatment Algorithms
Axillary hyperhidrosis
1. Over the counter antiperspirants
2. Topical therapy with aluminum chloride
3. Intradermal injections of botulinum
toxin
4. Surgery
Palmar hyperhidrosis
1. Topical therapy with aluminum chloride
2. Ionotophoresis
3. Intradermal injections of botulinum toxin
4. Endoscopic thoracic sympathectomy
Plantar hyperhidrosis
1. Topical therapy with aluminum chloride
2. Tap water ionotophoresis
3. Intradermal injections of botulinum toxin

6.25% aluminum tetrachloride (Xerac), are
usually the first line agents.10 These topical
treatments are applied 2-3 times a week, in
the evening. It is believed that these agents
mechanically obstruct the distal sweat
gland ducts by facilitating the formation of a
precipitate18 or by causing atrophy of the
secretory cells.19 Burning and irritation are
common side effects, especially when
treating the axillae. Long - term use of
antiperspirants sometimes results in the
degeneration of the eccrine unit and resolution of localized hyperhidrosis.19

Aldehydes
Topical aldehyde agents, such as
formaldehyde and glutaraldehyde, are
effective for the palms and soles, but are
short - lasting. They reduce perspiration by
occluding the sweat duct through denaturing keratin at the top of eccrine pores.20, 21
Obstruction of the sweat gland is localized
to the superficial stratum corneum. Frequent application is necessary since epidermal regeneration within a few days
reopens the lumen.7 Side effects include
irritation and yellow - brown discoloration of
the skin.7

Anticholinergics
Oral anticholinergic agents competitively
inhibit the binding of acetylcholine released
preglandularly to its cholinergic receptor,
thus blocking neuroglandular signaling.
However, these agents lack specificity and
therefore block normal physiologic cholinergic signaling, causing unappealing side
effects. The adverse effects of anticholinergic medications consist of dry eyes and
mouth, blurry vision and bowel and bladder
function disturbances.8

Psychotherapy
Psychotherapy has limited effects in the
majority of patients. Psychological problems are generally a result of hyperhidrosis, not the primary cause.22 Therefore,
psychiatric care cannot cure this disorder,
but may help the patient accept and cope
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with it. Benzodiazepines are helpful in
reducing the emotional stimulus to excessive perspiration by decreasing anxiety.8
These agents should be used only for brief
amounts of time in order to prevent problems with dependency.8 Beta - blockers
have also been used to reduce emotional
stimuli which leads to excessive sweating.

Ionotophoresis
Iontophoresis is the least expensive
treatment available for long - term results
for localized areas of hyperhidrosis. The
mechanism is not fully understood, but it
has been thought to cause a temporary
blockage of the sweat duct at the level of
the stratum corneum. An ionized substance is introduced, by a direct current,
through intact skin by placement of the
patient’s hands in a bath of warm water or
electrolyte solution with anticholinergic
agents.8 A direct low - intensity current (1518 mA), supplied by a D/C generator
immersed in water, is directed across the
palms or soles.22 The treatment stuns the
sweat glands and decreases the secretion
of sweat for approximately 6 hours to a
week.23 Patients undergo three to four
treatments per week, each lasting twenty
to thirty minutes. 11 Contraindications to
treatment include pregnancy, cardiac pacemakers and metal orthopedic implants.(8)
Complications include temporary erythema
of the treated skin with a transient rash and
peeling and cracking of skin but such side
effects have no long - term adverse effects.
However, long - term maintenance treatments are required to keep patients symptom free.24

Botulinum toxin therapy
Neuromuscular blocking agents act at
the neuromuscular junction of skeletal
muscle and autonomic ganglia, inhibiting
the transmission of nerve impulses. Botulinum toxin type A (Botox) has been
approved by the Food and Drug Administration (FDA) in the treatment of hyperhidrosis based on results from two phase three clinical studies. 25 Botox has also
proven successful in the treatment of cervical dystonia, facial wrinkles, spasticity and
migraines. A clinical study involving 322
patients with excessive axillary sweating
was performed. Fifty - seven out of 104
(55%) patients treated with BOTOX
achieved an effective response, while only
six out of 108 (6%) patients treated without
Botox showed improvement. Eighty - four
out of 104 (81%) Botox treated patients
achieved greater than a 50% reduction in
sweating, compared to only 44 out of 108
(41%) treated without Botox. 26 Another
study showed the median duration of
response to BOTOX was 201 days or 6.7
months.26
There are several serotypes of the botulinum toxin. Two commercially available

HYPERHIDROSIS

forms of the A serotype are Botox and Dysport. A new B serotype, called Myobloc in
the United States and Neurobloc in
Europe, was recently approved by the
Food and Drug Administration for cervical
dystonia. 4 The A serotypes have been
studied more and have had more clinical
experience in the treatment of hyperhidrosis.4
In large quantities, Botulinum toxin is
responsible for a type of food poisoning
known as botulism. When administered in
small amounts, BOTOX inhibits the release
of acetylcholine, preventing the transmission of nerve impulses to the sweat glands,
resulting in decreased sweating.27
Botox is used on the palms, soles and
axillae with a total body surface area of the
treated area being less than one percent.4
Topical or nerve block anesthesia may be
used prior to injections, with the Minor
starch - iodine technique used to identify
the area being treated. The angle of the
needle should be less than 45 degrees to
prevent backflow, with the distance
between injection sites ranging from 0.5 to
2 centimeters.9 Intracutaneous injections
are recommended rather than subepidermal injections, since the latter are too close
to nerve endings.15
Repeated injections are required to
maintain dryness and are effective from
one to six months on average. Reported
cases have shown the duration of anhidrosis in the axillae from 4-6 months, 3-12
months to palmar treatment, with an average of 6 months on the palms.4 It has been
suggested that the palms do not have a
longer duration of anhidrosis due to problems with backflow, smaller diffusion distance in thick palmar skin, and the higher
number of cholinergic nerve endings in palmar skin.4
Aside from pain during injections, the
most common side effect of Botox is bruising and mild soreness in the treated areas.
Certain patients also exhibit weakness and
instability of the lumbrical muscles of the
hand. The weakness typically subsides
and is spontaneously reversible. Botox is
contraindicated if there is an infection at
the proposed site of injection or a known
hypersensitivity reaction to any of the
ingredients in the formulation. In addition,
patients with myasthenia gravis or Eaton Lambert syndrome should use Botox with
caution since they may be at an increased
rate of developing speech impairment or
respiratory compromise.26
Botox treatments have proven to be
effective. There have been no reports of
compensatory sweating in individuals
treated in the palms or axillae.4

Surgery
The major surgical methods for treatment of hyperhidrosis are sympathectomy,
excision of affected glands and subcuta-

neous liposuction. Sympathectomy has
been performed since 1920 and involves
destruction of the ganglia responsible for
hyperhidrosis. Thoracic ganglia 1 (T1) controls facial hyperhidrosis, thoracic ganglia 2
and 3 (T2 and T3) are responsible for palmar hyperhidrosis and thoracic ganglia 2, 3
and 4 (T2, T3 and T4) control axillary
hyperhidrosis.12 Sympathectomy interrupts
the nerve tracks and ganglia which transmit the signals to the sweat glands and
treats palmar, facial and axillary hyperhidrosis.22 Endoscopic Thoracic Sympathectomy is considered a safe procedure
and is minimally invasive.22 The rate of
definitive cure is almost 100% if performed
by an experienced surgeon.22
There have been several complications
reported with endoscopic thoracic sympathectomy: compensatory sweating in previously unaffected areas (50-60%), gustatory
sweating (5-10%), recurrence of hyperhidrosis, pneumothorax, intercostals neuralgia and Horner syndrome (1%). The
cure rate is estimated to be 95-98% of
patients with palmar hyperhidrosis, 75-80%
with axillary hyperhidrosis and 25 % of
patients with plantar hyperhidrosis.23 Isolated plantar hyperhidrosis requires a Lumbar Sympathectomy, which is an open
abdominal procedure, while diffuse hyperhidrosis of the trunk or generalized to the
whole body cannot be treated surgically.
Other, less common surgical procedures
are surgical excision of affected sweat
glands, subcutaneous liposuction and subcutaneous curettage. Surgical excision is
beneficial for axillary sweating since it
removes the affected sweat glands. Subcutaneous liposuction is used to remove
eccrine sweat glands that cause axillary
hyperhidrosis. This procedure is associated with smaller scars and diminished hair
loss in the affected area. Curettage is performed to destroy eccrine glandular tissue
from beneath the skin surface.7

Alternative Treatments
Several alternative treatments have
been used with some success in treating
hyperhidrosis. These include biofeedback,
hypnosis and several relaxation techniques.28, 29, 30 Several herbal remedies, such
as St. Johns’ Wort and chamomile, have
been used; however, no well - documented
clinical trials have supported these treatments. 7

Management
Treatment for idiopathic hyperhidrosis is
based on the severity and location of
symptoms, and treatment options today
have proven effective. Conservative measures should generally be attempted
before more invasive treatments.
Hornberger et al propose a protocol for

the management and treatment of hyperhidrosis. They suggest criteria for establishing a diagnosis of primary hyperhidrosis
-- excessive, visible sweating for at least
six months without an apparent cause, with
at least two of the following characteristics:
bilateral and symmetric sweating, sweating
that impairs daily activities, frequency of at
least one episode a week, age of onset
less than 25 years, positive family history,
and cessation of focal sweat during sleep.
Secondary causes of excessive sweating
must be ruled out to make a diagnosis of
primary hyperhidrosis.11
Recent algorithms have been developed
in treating the different types of hyperhidrosis. (Table III) First - line therapy for axillary
hyperhidrosis is topical aluminum chloride
antiperspirants. Botulinum toxin is second
line treatment, followed by local surgery
and sympathectomy.31 In selected cases,
iontophoresis and systemic anticholinergic
drugs may be attempted before surgery
although there is a lack of convincing evidence for their effectiveness.11 In addition,
iontophoresis is not used in the axillary
region due to the location and difficulty of
using an iontophoresis machine in the axillae.
First line treatment for palmar and plantar hyperhidrosis is topical aluminum chloride, followed by iontophoresis. If
iontophoresis does not prove to be beneficial, botulinum toxin, systemic medications,
surgery and sympathectomy should be
attempted.31 Patients with plantar hyperhidrosis should be educated regarding
local hygiene measures. These include
changing socks twice daily, using
absorbent foot powder twice daily and
alternating pairs of shoes.11

Conclusion
Hyperhidrosis is a common disorder
affecting up to 3% of the population. It can
be a devastating condition to affected individuals, but there are several treatments
available to manage it. The success of
treatment depends on the severity of the
problem and area of the body affected.
However, newer treatment options offer
patients a better prognosis.
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A Review of Occupational Skin
Disorders for the Practicing Clinician
Erik Austin, D.O., M.P.H., Bill V. Way, D.O., FAOCD, Department of Dermatology - Texas Division, Northeast Regional Medical Center
ABSTRACT
Occupational skin disorder is defined as any abnormality of the skin that is a direct result of, or has been aggravated by, the
patient's work environment. Among all occupational diseases, occupational skin disorders are known to be one of the most common. In fact, occupational skin diseases constitute approximately 10% or more of reported occupational disorders. The thirteen
most common occupational dermatoses are presented herein in an easy to assimilate fashion. Given the impact of skin disease
on patients' lives, as well as the financial loss to workers and their employers, the practicing clinician should be fully equipped to
evaluate, diagnose, treat, and prevent occupational skin disorders. The intent of this review is to enhance the practicing clinician's knowledge and recognition of occupational skin diseases, with special emphasis on performance of a comprehensive medical history with the occupational dermatology patient, so that the clinician can better serve his or her patients who have
work-related skin diseases and disorders.

Introduction
Among all occupational diseases, occupational skin disorders are known to be
one of the most common. In fact, occupational skin diseases constitute approximately 10% of reported occupational
diseases.1 However, this figure is likely an
underestimate of the actual prevalence of
occupational skin disorders due to a significant underreporting, by either the worker or
physician, of skin disease in the occupational setting.2
The definition of an occupational skin
disorder is as follows: any abnormality of
the skin that is a direct result of, or has
been aggravated by, the work environment.
In 1999, the highest incidence of occupational skin disease reported to the Occupational Safety and Health Administration
was in the "agriculture, forestry, and fishing
sector."3
Given the impact of skin disease on
patients' lives, as well as the financial loss
to workers and their employers, the practicing clinician should be fully equipped to
evaluate, diagnose, treat, and prevent
occupational skin disorders. The intent of
this article is to enhance the practicing clinician's knowledge and recognition of occupational skin disorders, via review of the
common occupational skin diseases, with
special emphasis on performance of a
comprehensive medical history with the
occupational dermatology patient.

hobby exposures, (5) a review of allergies
and medications, and (6) a review of the
use of any personal protective equipment
and personal hygiene practices at work.
During the medical history, further evaluation should include asking the patient the
following questions: (1) What do you think
is causing the problem? (2) Do any coworkers have the same problem? (3) How
is your condition on days off or on vacation? (4) Have there been any recent
changes in your work practices? Effective
diagnosis of many skin conditions requires
a thorough investigation of occupationalrelated etiologies, whether the setting is primary care, occupational medicine, or
dermatologic consult.

Investigation and Fact Finding
To obtain information related to the
ingredients, physical properties, and
adverse health effects of a chemical agent,
it is advised that the health care provider
ask the worker, employer, or manufacturer
for copies of the Material Safety Data
Sheets for the agents to which the worker
is exposed. The federal Chemical Hazard
Communication Standard (29 CFR
1910.1200) and “right to know” laws
require employers to provide employees
detailed information about hazardous
chemicals used in the workplace.4 Finally,
if necessary, one can visit the work-site, or
arrange for a paraprofessional, to observe
daily job activities.

Initial Evaluation of Occupational Skin Disorders

Review of Common Occupational Dermatoses

Initial evaluation of an occupational skin
disorder consists of a routine medical history, as well as a complete occupational
history including the following: (1) a
detailed description of the patient's current
job activities, (2) a detailed description of
all part-time and past jobs, (3) a history of
the patient's exposure to any hazardous
agents, (4) a history of any home and

The common occupational dermatoses
consist of the following:
• Irritant Contact Dermatitis
• Allergic Contact Dermatitis
• Photosensitivity Disorders
• Acne and Folliculitis
• Disorders of Pigmentation
• Vascular Disorders
• Skin Cancer
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• Connective Tissue Diseases
• Granulomas
• Disorders of Hair and Nails
• Infections and Infestations
• Conditions Caused by Physical and
Mechanical Agents
• Systemic Diseases Due to Percutaneous Absorption

Irritant Contact Dermatitis
Irritant contact dermatitis accounts for
80% of all occupational skin diseases.3
Any substance in the workplace may act as
an irritant and damage skin at the site of
contact. Common irritants include: acids,
alkalis, adhesives, glues, cement, aromatic
chemicals, bacteria, fungi, chemical salts,
foods, fiberglass, metals, oils and greases,
plants, sawdust, soaps, detergents, solvents, ethylene oxide and other gases, tar
and asphalt.
Symptoms of irritant contact dermatitis
range from dryness to erythema, swelling,
vesicles, and later exudation. Burning or
stinging may also occur.
Irritant contact dermatitis reactions may
be classified as acute, acute-delayed (8-24
hours following exposure), subclinical,
chronic, or subjective (stinging and burning
with a lack of clinical signs).
Many substances that produce an irritant
contact dermatitis upon patch testing may
not produce irritant contact dermatitis
under actual conditions of exposure, which
are less extreme.5 Thus, patch testing with
irritants should be avoided. On the other
hand, patch testing with allergens is useful
for excluding allergic contact dermatitis as
a diagnosis. Usually, patient history and
unusual/asymmetric patterns upon exam
distinguish irritant contact dermatitis from
other disorders.
The primary treatment of irritant contact
dermatitis involves eliminating exposure to
the irritant or implementation of a substitute
agent. In addition, it is important to protect
the worker from exposure with gloves,
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boots, facemask, apron, and/or coveralls.
The patient should be advised to avoid
strong soaps and detergents that might
cause further irritation but can be encouraged to use emollients and moisturizers. If
clinically indicated, topical steroids may be
used, and in severe cases, oral prednisone
tapered over 2 weeks may be prescribed.

Allergic Contact Dermatitis
Allergic contact dermatitis is a Type-IV,
delayed hypersensitivity, cell-mediated
immune reaction. Once sensitization has
occurred, even small amounts of repeat
exposure to an allergen may cause dermatitis. Sensitization usually takes 7-10
days after first contact with the allergen.2
However, sensitization may take months or
years to develop. Upon repeat exposure to
an allergen, most reactions occur within
24-48 hours.
Common allergens include the following:
(1) topical medications – neomycin, benzocaine, thimerosal, (2) preservatives –
formaldehyde, (3) plants/trees – rosin, (4)
antiseptics – chlorhexidine, (5) rubber –
carbamates, (6) sulfonamides – thioureas,
(7) leather – potassium dichromate, (8)
paper – dyes, (9) glues and bonding
agents – acrylic and epoxy resins, (10)
cement – chromium, and (11) metals –
nickel, chromate.
The symptoms of allergic contact dermatitis are clinically indistinguishable from
irritant contact dermatitis. Definitive diagnosis of allergic contact dermatitis is via patch
testing, whereas treatment is the same as
that for irritant contact dermatitis.

Photosensitivity Disorders
In occupational dermatology, the two
main photosensitivity disorders are: (1)
phototoxic contact dermatitis and (2) photoallergic contact dermatitis. Phototoxic
contact dermatitis occurs when an irritant
on skin is activated by ultraviolet light.
Photoallergic contact dermatitis occurs
when a chemical on skin is converted to an
allergen by ultraviolet light.
Photosensitivity disorders usually present as acute sunburns or eczematous
reactions, in a photodistribution, at the site
of exposure. Common photosensitizers
include: furocoumarins (natural chemicals)
found in fruits and vegetables; polycyclic
aromatic hydrocarbons in tar and creosote;
perfumes; and medications.
Clinical symptoms of photosensitivity disorders may involve erythema, edema, and
possibly vesicles and bullae with later exudation. Burning or stinging may also occur
and post-inflammatory hyperpigmentation
typically follows.
The differential diagnosis includes porphyria, polymorphous light eruption, lupus
erythematosus, and photosensitive drug
eruption. Treatment is the same as for irri-

tant and allergic contact dermatitis. Treatment should also include the recommendation for utilization of sunscreen and
protective clothing. If the sensitizer is
unknown, for further evaluation, the clinician may consider photopatch testing.

Acne and Folliculitis
There are a number of specific acne
conditions that are related to the work environment. Acne mechanica may occur due
to tight-fitting gear or clothing. Oil acne may
occur secondary to oils and greases
(petroleum or plant oils, halogenated aromatic hydrocarbons such as polychlorinated biphenyls, dibenzofurans, and
dioxin). Typically, work-related acne presents as papules and pustules on the
hands and forearms.
Chloracne may result from topical exposure to or ingestion of halogenated aromatic hydrocarbons. Chloracne typically
presents as closed comedones and 1 mm
to 1 cm cysts in the malar region of the
face. Unlike the large, overactive sebaceous glands of acne, the glands of chloracne are conspicuously destroyed.6
Folliculitis may occur secondary to irritant chemicals or an infection and typically
presents as small erythematous follicular
pustules on the face, neck, forearms,
hands, abdomen, buttocks, or thighs.
A history of exposure to oil, grease,
asphalt, tar, et cetera is key to distinguishing acne and folliculitis from other conditions. Treatment consists of improvement
of personal hygiene in the occupational
setting, as well as topical or systemic
antibiotic management. Oil acne usually
resolves after exposure or contact with the
offending agent is eliminated. It is noteworthy that chloracne is commonly resistant to
pharmacologic treatment, including systemic tretinoin.

Disorders of Pigmentation
Contact with various agents in the workplace may produce increased and/or
decreased pigmentation. Pigmentation
may result from: inflammation, trauma, friction, exposure to dyes, coal tar, pitch,
asphalt, creosote and furocoumarins,
chronic systemic intoxication from heavy
metals (silver, mercury), and contact with
foreign material that may be embedded via
explosive forces.
Arsenic intoxication commonly presents
with a diffuse hyperpigmentation pattern
with drop-like areas of hypopigmentation
(“raindrops on a dusty road”).
Toxic vitiligo is due to chemical depigmentation at the site of contact with phenolic or catecholic derivatives encountered
with exposure to rubber and plastic additives, photograph developing solutions,
lubricating oils, adhesive resins, and cleaning solutions. With repeated contact, depig-
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mentation may spread to distant body sites
not in contact with the chemical. Also, toxic
vitiligo may present with concomitant allergic contact dermatitis.
The differential diagnosis of toxic vitiligo
includes: (1) natural tanning, which is usually lighter in color, and (2) idiopathic
vitiligo, which occurs preferentially around
body orifices, knees, elbows, dorsal hands,
axillas, and groin.
Treatment of pigmentation disorders
involves eliminating continued exposure to
the offending agent in order to reduce the
likelihood of permanent hypopigmentation
or hyperpigmentation. Furthermore, hyperpigmentation usually resolves with time,
however, localized hyperpigmentation may
be treated with 2% hydroquinone. Hypopigmentation may be permanent; on the other
hand, it may sometimes resolve and may
later re-pigment with topical or oral psoralen ultraviolet A therapy.

Vascular Disorders
Urticaria is an allergic reaction consisting
of wheals or hives and, perhaps, itching
and redness appearing within 15-30 minutes following exposure, commonly via
inhalation of an antigen. Contact urticaria is
a reaction that may be classified as allergic
or non-allergic. Flushing is a transient redness of the skin, primarily the face, which
may occur with exposure to disulfiram
(antabuse) used to accelerate curing in the
rubber industry. Nonspecific causes of
redness include: sun, heat, alcohol, organic
solvent vapors, and emotional stress.
More often than not, urticarial lesions subside within 24 hours when exposure is
eliminated. Also, 0.5% menthol in calamine
may be used for its soothing properties; in
addition, systemic antihistamines may be
integrated into the treatment regimen.

Skin Cancer
Ionizing radiation may induce the following: radiodermatitis, pre-malignant actinic
keratosis (AK), as well as squamous cell
carcinoma (SCC), basal cell carcinoma
(BCC), and malignant melanoma (MM).
Skin cancer is common in outdoor workers
and may be seen in x-ray technicians and
dentists.
Actinic keratoses are small, flat, red
macules with scales and may develop into
SCC. Arsenic keratoses may become
squamous cell carcinomas or basal cell
carcinomas.
Keratotic papillomas (tar warts) are
small, wart-like, papillomatous growths
resulting from exposure to polycyclic aromatic hydrocarbons in soot, carbon black,
coal tar, pitch, and certain oils. Keratotic
papillomas may become SCCs, BCCs, or
keratoacanthomas.
The differential diagnosis of occupational
skin cancer includes: viral warts, sebor-
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rheic keratoses, benign keratotic nevi, and
benign pigmented cutaneous lesions.
Actinic keratoses, arsenic keratoses, and
keratotic papillomas may be treated conservatively with cryotherapy or electrodessication. Treatments for SCC, BCC,
and MM are similar to those for skin cancer
in the general population.

Connective Tissue Diseases
Vasospastic disease includes vibration
white finger syndrome – paroxysmal
vasospasm of hands secondary to vibratory tool use. Cold exposure may contribute to attacks. Vibration white finger
syndrome is synonymous with Raynaud’s
phenomenon.
Occupational scleroderma is a condition that is indistinguishable from idiopathic scleroderma, which may have the
following cutaneous features: Raynaud’s,
digital ulcers, cutaneous sclerosis, calcinosis, telangiectases, and hyperpigmentation or hypopigmentation. Occupational
scleroderma may be induced by silica in
mining, epoxy resin curing agents, and
chlorinated organic solvents (trichloroethylene, perchloroethylene).
Acroosteolysis consists of lytic lesions
of the distal and middle phalanges from
exposure to uncured vinyl chloride
monomer, which is used in the manufacture of plastics and during the cleaning of
reactor vessels. Of note: acroosteolysis
may be complicated by angiosarcoma of
the liver.
Treatment of occupational connective
tissue diseases is the same as for other
connective tissue diseases. Basically,
avoidance of exposures or triggers known
to cause connective tissue diseases is
key. In addition, warm clothing and protective gloves or pads may be used to
decrease tool vibrations and to prevent
vibration white finger syndrome.

Granulomas
Granulomas are hard, firm, violaceous
or red-brown papules and nodules at the
site of contact and result from penetration
of the skin. Foreign body granulomas are
non-allergic inflammatory reactions
caused by silk, nylon, paraffin, wood
splinters, plant spines, and talc. Allergic
granulomas are delayed hypersensitivity
reactions caused by zirconium, beryllium,
and tattoo pigments. Infectious granulomas may be caused by various infectious
agents and are associated with sporotrichosis. In addition, human hair contact,
such as occurs with hairdressers, and
animal hair contact, such as by contact
with cow hair, may lead to formation of a
granuloma. Treatment of granulomas
consists of removal of the foreign body
and, if necessary, intralesional steroids.
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Disorders of Hair and Nails
Toxic alopecia may occur 1-2 weeks following acute, toxic exposure to thalliumcontaining rodenticides, boric acid, arsenic,
chloroprene, and high dose ionizing radiation. Traction alopecia results from trauma,
e.g., catching hair in machinery. Hair and
nail discoloration occurs secondary to
chemical stains, e.g., yellow staining from
nitrophenolic and other organic nitrates.
Nail shape and growth abnormalities
are due to physical or chemical injury to
the nail folds, e.g., absorption of pesticides into the nail fold. Treatment involves
removal from exposure.

Infections and Infestations
Infectious agents that cause occupational skin disease may include: bacteria,
fungi, viruses, rickettsia, protozoa, metazoa, helminths, and arthropods.
Common bacterial infections and associated occupations include: (1) staphylococcus/streptococcus – agricultural
workers, butchers, meat packers, slaughterhouse workers, (2) cutaneous and
atypical mycobacteria – farmers, vets,
butchers, pathologists, fishermen and
aquarium keepers, (3) tularemia –
hunters, vets, farmers, butchers, fur handlers, (4) brucellosis – farmers, vets,
slaughterhouse workers, meat packers,
livestock workers, (5) anthrax – sheep
and wool handlers, butchers, farmers,
and (6) erysipeloid – meat and fish handlers.
Common viral infections and associated occupations include: (1) herpes simplex – health care workers, (2) viral warts
– meat handlers, sportspersons, and (3)
orf – shepherds.
Common fungal infections and associated occupations include: (1) candida –
health care workers, (2) dermatophytes –
farmers, milkers, cattle tenders, vets, (3)
coccidioidomycosis – migrant workers,
farmers, construction workers, baseball
players, lab workers, (4) sporotrichosis –
gardeners, horticulturists, vets, miners,
(5) blastomycosis – farmers, forestry and
construction workers, and (6) chromomycosis – agricultural workers in tropical climates.
Common parasitic infections and associated occupations include: (1) cutaneous
leishmaniasis – tropical forest workers,
(2) helminths – skin divers, lifeguards,
dock workers, (3) scabies – nursing home
and hospital workers, and (4) lyme disease – outdoor workers, loggers, ranchers.
Treatment of occupational skin infections and infestations is the same as that
for the general population.

Conditions Caused by Physical
and Mechanical Agents
Physical and mechanical agents that
may result in occupational skin conditions
include: heat, cold, ultraviolet light, electricity, wind, radiation, vibration, friction,
pressure, etc. Miliaria is a common condition manifested by swelling and obstruction of the sweat gland ducts following
exposure to heat and humidity. Miliaria
presents as small, pruritic, red papules.
Electrical burns may produce tissue damage presenting with erythema to blistering
and necrosis. Often the damage is much
deeper than clinically apparent. Blisters or
callosities occur due to friction. Treatment
involves eliminating exposure. Miliaria
may improve with drying lotions
(calamine). Chapping and dermatitis from
low humidity may be treated with moisturizers and low-potency topical steroids.

Systemic Diseases Due to
Percutaneous Absorption
Toxic systemic diseases may result
from exposure via skin absorption. Skin
absorption may be increased by the following: (1) entrapment of substance
against skin due to rubber gloves, clothing, etc., (2) damage to the stratum
corneum, (3) damage to the skin from
cuts, lacerations, abrasions, etc., and (4)
contact of a toxic substance with specific
anatomic areas of the skin (e.g., genital,
eyelid, and facial areas).
Chemicals that may cause systemic
toxicity are as follows: (1) aniline dyes –
methhemoglobinemia, liver disease, and
bladder cancer, (2) arsenic – peripheral
neuritis, gastrointestinal and cardiac disturbances, (3) benzene – acute myelogenous leukemia, aplastic anemia, and
myelofibrosis, (4) cyanide salts – cellular
asphyxia and death, (5) mercurials –
nephritis, gastroenteritis, central and
peripheral nervous system abnormalities,
(6) methyl-n-butyl ketone – peripheral
neuropathy, (7) polyhalogenated aromatic
hydrocarbons – liver disease and porphyria. (8) organic solvents – central nervous system abnormalities, (9)
neuromuscular insecticides – cardiovascular, gastrointestinal, and neuromuscular
abnormalities, and (10) hydrofluoric acid
– hypocalcemia, hyperkalemia, and hypomagnesemia.
Treatment of systemic diseases due to
percutaneous absorption focuses on
reversing the systemic toxicity.

Conclusions
The practicing clinician has an obligation to perform a thorough medical history
and physical exam with specific attention
paid to the patient’s occupational and
environmental history. The practitioner
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who has knowledge of the agents utilized
and the conditions that are associated
with the occupational environment will be
at an extreme advantage in diagnosing
occupationally-related skin disease.
Finally, the clinician should create a comprehensive treatment plan for each
patient, but, at the same time, he or she
should not forget to address issues of
prevention in the workplace.
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ABSTRACT
Pemphigus foliaceus is a cutaneous autoimmune blistering disease. Environmental factors, including numerous drugs, are
thought to play a role in its pathogenesis. Drugs that induce pemphigus are generally divided into two groups according to their
chemical structure: thiol (sulfhydryl [SH]-containing) and non-thiol drugs. Lisinopril is a non-thiol drug that contains an active
amide group, which can trigger acantholysis and may potentially cause a more severe and protracted course of pemphigus. This
is a case report of a patient who developed pemphigus foliaceus after taking lisinopril.

Case Report

A 52 year-old Hispanic male presented
with three week history of a “burning” and
pruritic rash on his head and chest. Clinical examination revealed multiple verrucous and crusted, erythematous papules
and plaques that were scattered over the
face, chest, abdomen, back, buttocks and
extremities (Figure 1). There were several
eroded and hemorrhagic areas with rare
flaccid vesicles and bullae. Nikolsky sign
was positive. The patient’s mucous membranes were clear.
The patient’s medical history included
diabetes mellitus, hypertension, hypercholesterolemia and seasonal allergies. His
medications upon presentation included
lisinopril and atorvastatin. The lisinopril was
started approximately 5 months prior to the
onset of his rash.
A total of three punch biopsies were preformed, two for hematoxylin and eosin
staining (H&E) and one for immunofluorescence. The first H&E biopsy showed a subcorneal pustule with acantholysis in the
upper epithelial cell layers. In the dermis,
there was a mixed inflammatory infiltrate
composed of lymphocytes, neutrophils and
eosinophils (Figure 2). Based on the fact
that the split appears to be within the upper
layers of the epithelium, the diagnosis of
pemphigus foliaceus or pemphigus erythematosus was favored. The second H&E
biopsy showed a subcorneal blister containing acantholytic cells and a mixed cell
infiltrate with eosinophils present around
venules of the superficial plexus. These
findings were also consistent with pemphigus foliaceus/erythematosus. Immunofluorescent stained sections demonstrated
intercellular staining of the epithelium with
IgG and C3. The IgM, IgA, and fibrinogen
stains were negative.
The antinuclear antibody was negative,
ruling out the diagnosis of pemphigus erythematosus. Intercellular substance antibody was positive (1:20 titer). The
basement membrane zone antibody,
endomysial IgA antibody, and gliadin antibody IgG and IgA were all negative.
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A diagnosis of pemphigus foliaceus (PF)
was made and drug induced PF was suspected. The patient’s lisinopril was discontinued after consulting with his primary care
physician. He was started on a treatment
course of systemic prednisone. In addition
to corticosteroids, several steroid-sparing
agents were prescribed, including azathioprine, dapsone, and mycophenolate
mofetil. Due to the changing status of our
patient’s medical coverage, it was difficult
to maintain a consistent treatment regimen.
Although the patient did experience
episodes of improvement in his disease,
his condition remains active two years after
his initial presentation.

Figure 1
Crusted and erythematous papules
and plaques with erosions.

Discussion
Pemphigus foliaceus is generally a
benign variety of pemphigus. It appears
most commonly in the elderly1, but can
affect people of any race, age or sex. Other
than the cutaneous manifestations of PF,
patients are usually in good health.
Typically the disease presents with
small, fluid-filled blisters most commonly on
the face and scalp. As the disease progresses involvement of the torso and
extremities is seen. Because the vesicles
and bullae form in the upper layers of the
epidermis, they rupture very easily; as a
result, erosions and crusts may be the only
clinical findings.2,3 On the face, scalp and
upper trunk the lesions are often scaly or
crusty on a red and inflamed base.
Patients sometimes experience a burning
sensation or localized pain. Unlike pemphigus vulgaris, pemphigus foliaceus is characterized by a chronic course, with little or
no involvement of the mucous
membranes.3,4 The superficial blisters in PF
are induced by IgG autoantibodies directed
against the cell adhesion molecule,
desmoglein 1 (160 kD)5, expressed mainly
in the granular layer of the epidermis.
It is well established that pemphigus foliaceus may be drug induced. Some of the
more commonly reported causative agents
include penicillamine and captopril. 5,6,7

Figure 2
Suprabasal acantholysis and a mixed
inflammatory
infiltrate
with
eosinophils.
Drugs that induce pemphigus are generally
divided into two groups according to their
chemical structure: thiol (sulfhydryl [SH]containing) and non-thiol drugs.7
Most of the drugs reported to provoke
the onset or relapse of pemphigus are thiol
drugs. These drugs possess powerful
acantholytic qualities in vitro.8 The role that
the sulfhydryl radical group plays in producing pemphigus in vivo has been extensively studied. 7 It has also been
demonstrated that “masked” thiol drugs,
which are drugs that may undergo metabolic changes to form thiol (sulfur-containing) groups, can induce pemphigus. 4
Thiol-induced pemphigus usually presents
as the foliaceus variant and has a more
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favorable prognosis than the pemphigus
vulgaris variant upon drug withdrawal.5
Non-thiol drugs are thought to have an
active amide group in their molecular
make-up that allows acantholysis to occur.
These drugs may share a chemical structure that is capable of triggering pemphigus.7
Captopril, an angiotensin converting
enzyme (ACE) inhibitor, is a frequent
cause of pemphigus. Of the ACE inhibitors,
captopril is the only one that contains a
thiol group in its structural make-up.
Another ACE inhibitor, lisinopril
(C21H35N3O7), does not contain a thiol
group, but it does contain an amide group.
Lisinopril is a derivative of the active
metabolite of enalapril.9 Enalapril has been
reported to induce pemphigus in vivo 10,11
and induce severe acantholysis of keratinocytes with suprabasal clefting in vitro.
In fact, it has been shown in vitro that
enalapril can produce acantholysis in a
shorter amount of time and at one-tenth

the concentration of thiol drugs.8 Drugs with
an active amide group are thought to result
in a more severe and chronic manifestation
of disease.7 Therefore, lisinopril may potentially cause a more severe and protracted
course of pemphigus.
It has been shown that when the
causative agent of pemphigus is a nonthiol drug, there is only a 15% chance that
spontaneous recovery will occur upon withdrawal.5 There has been only one other
reported case of pemphigus foliaceus in
association with lisinopril in the literature.
Unlike our patient, this patient’s rash
improved greatly within 48 hours of discontinuation of lisinopril, although follow-up in
this patient was limited to three weeks secondary to death from unrelated causes.9
Two years after our patient’s initial presentation, his condition remained active,
despite discontinuation of lisinopril.
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ABSTRACT
Background: Drug induced bullae with eccrine gland necrosis is a rare clinicopathologic entity most often reported with a
comatose state. It is associated with bullae formation on pressure surfaces within twenty four hours of drug overdose and self resolution within fourteen days.
Subject: We report a case with histopathologic features of bullae and sweat gland necrosis in a non-comatose patient with
altered mental status. The report is unique as the patient developed bullae on therapeutic drug doses over the global body surface
with course complicated by necrotizing fasciitis.
Conclusion: Drug bullae and eccrine necrosis cases have been reported predominantly in drug overdose coma patients with
lesions developing on pressure surfaces. This case provides evidence for development of this rare reaction in a patient with therapeutic drug levels and over the global body surface. A comprehensive review of the clinical, pathophysiologic, pharmacologic
and histopathologic findings associated with this condition are summarized.

Introduction
Drug induced cutaneous bullae with
eccrine gland necrosis is a rare but well
described phenomenon. The first published
case report was reported in 1812 by
Napoleon’s surgeon, Larry. He reported
cutaneous blisters in soldiers with carbon
monoxide induce coma. But it was not until
1963 that the characteristic histopathological findings of eccrine necrosis were discovered in association with barbiturate
induced coma.2 Similar entities have been
reported sporadically over the years, occurring most frequently in barbiturate overdose coma patients with lesions
developing over pressure surfaces. The
following case involves a non-comatose
patient with altered mental status that
develops drug induced bullae with eccrine
necrosis over the global body surface with
only therapeutic doses of phenobarbital
and lorazepam.

Case Study
A 50 year-old female was admitted for
altered mental status after being found on
the floor of her apartment due to an apparent hydroxyzine overdose. Upon examination the patient was confused with slurred
speech. She stated that she had tripped
on her way to the bathroom and complained of hip pain. The patient had been
diagnosed with a seizure disorder one
month prior to this incident. Additionally,
her admission toxicology screening was
positive for benzodiazepines but levels of
prescribed antiepileptic were undetectable.
She was placed on phenytoin and phenobarbital for seizure prophylaxis and
ciprofloxacin for treatment of UTI.
Lorazepam was added the following day
for agitation and anxiety. On day three of
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admission the patient developed a tense
bullous eruption on bilateral thighs, buttock
and inguinal area (Figure 1), which
extended to the abdomen, back, neck and
arms over the following day (Figure 2). A
punch biopsy was performed at two sites,
which demonstrated histopathological evidence of subepidermal bullae formation
(Figure 3) and eccrine gland necrosis (Figure 4). Dermatopathology revealed no evidence of inflammatory infiltrates.
Phenobarbital and lorazepam were discontinued with resolution of bullae within 7
days. Unfortuneately, several ruptured sites
developed secondary MRSA infection
complicated by necrotizing fasciitis which
required extensive surgical debridement
and skin grafting.

Figure 1
Tense bullae on right buttock and
thigh.

Review of Literature
Drug induced bullae with eccrine gland
necrosis has been most frequently associated with drug induced coma, but it has
also been reported with drug intoxication
and coma due to various CNS diseases
(Table 1—adapted from ref. 8 & 10). This
tendency accounts for the popular terming
of the entity as “coma blisters”. The lesions
can be associated with disorders of
impaired consciousness3,4 such as in our
case. Only recently has a case been
reported in a non-comatose patient with no
evidence of altered mental status.5 The
above report and the one presented in this
manuscript downplay the role of CNS
depression in bullous eruption.
The majority of drug-induced bullae
cases are reported in associated with barbituate overdose; however, several other
drugs have been implicated (Table 2
adapted from ref. 10). The drug-induced
bullae may be attributed to a greater tendency for barbiturates than other drugs to

Figure 2
Bullous extension to abdomen and
back with musky macules of rupture
sites on left thigh.
decrease cutaneous oxygen consumption.6
Bullous eruption with therapeutic drug levels as illustrated in our case is very rare.
Note however that our patient was given
two drugs well associated with bullae
development and it is plausible that a synergistic effect was observed. With the
advent of new medications over the past
few decades, the case reports of drug
induced eccrine gland necrosis has
increased. Most recently chemotherapeutic agents idarubicin and cytosine arabinoside7 have been implicated. Although
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Figure 3
Epidermolysis associated with formation of subepidermal bullae.

Figure 4
Hematoxylin/eosin stained sections
with extensive necrosis of eccrine
secretory units.
toxicity has been related to specific drug
classes, similar histological findings have
been cited in non-drug-induced coma.8, 9
This implies that pharmacologic induction
alone is insufficient for bullous formation.
Additionally, it is important to note is that an
event of coma blisters does not preclude
the further use of inducing drugs in
patients, as evidenced by several cases of
drug re-introduction after resolution of bullae.10, 11
The characteristic bullous lesions of this
condition are typically few in number, which
generally localized over peripheral IV
sites12, pressure surfaces or bony prominences. These lesions generally appear
within 24 hours of drug overdose and selfresolve in 7-14 days after drug cessation.
Sweat gland necrosis differentiates drug
induced coma lesions from bullae due to
other etiologies.13, 14 In one study, biopsies
from 7 patients were analyzed and the
results indicate that the secretory portion of
the eccrine gland is the first and most susceptible to necrosis followed by other
adnexal structures and lastly the
epidermis.8 Vascular changes correlated
proportionately with epidermal damage and
consisted of neutrophilic inflammatory infiltrate of arterioles. These findings contradict
a former theory that pressure is the main
cause of cutaneous changes in drug
induced coma.15 All immunoglobulin studies
performed show no evidence of a drug

hypersensitivity reaction.
The pathophysiology of drug-induced
eccrine gland necrosis is not completely
understood. It is known that ischemia from
local pressure effects fragile eccrine gland
first16 but this does not account for cases of
global body eruption. The suppression of
respiratory and circulatory function in coma
patients may lead to generalized hypoxia
and subsequent epidermal necrosis,3 but
this implication has not been supported by
histological studies. Excretion of drug
metabolites via eccrine glands with direct
toxicity induced necrosis has also been
implicated3 but is not supported by histological studies. Other immune mediated
mechanisms have also been proposed
with various immunoglobulins identified by
direct immunofluorescence of epithelial
cells and adnexal structures.8 However,
this is a nonspecific finding, possibly a normal physiologic reaction to tissue injury.
Although none of the current theories
account for all of the various case reports,
an interplay of these mechanisms may link
differing patient histories to this unique clinical entity.
The differential diagnosis in cases of
drug and coma induced bullae is neutrophilic eccrine hidradenitis. This is a selflimiting, inflammatory condition most
commonly caused by chemotherapeutic
agents in immunocompromised patients. It
is histologically differentiated from druginduced bullae by the presence of eccrine
associated neutrophilic infiltrate.17
The treatment of drug induced bullae
with eccrine necrosis is supportive. Since
27% of total body heat loss occurs via
sweat evaporation18 and eccrine function is
compromised in this condition, monitoring
for hyperthermia is essential. Interestingly,
there is no evidence of progression of bullous lesions to toxic epidermal necrolysis.
However, the natural course of bullae
expansion and rupture leaves the subcutaneous tissues susceptible to secondary
infection. This can progress to sepsis
and/or necrotizing fasciitis as seen in our
patient. Such complications are rare but
devastating.
Due to the uncommon nature of bullae
with eccrine necrosis and the variations in
case history and presentation, it is difficult
to confer direct causation to CNS depression or pharmacologic action. Rather it is
evident that these are predisposing or initiating factors in a condition without clear
pathophysiologic mechanisms. Since the
course is self-limiting, underlying autoimmunity or infection is unlikely. Certainly
prospective studies will be most informative
to determine the pathogenic mechanisms
of this entity but such studies would be
extremely difficult given the rarity of occurrence. More realistic may be a retrospective study quantifying degree of hypoxia,
cutaneous circulatory losses, drug dosages
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Table 1: CNS Disorders
Associated With Bullae
Stroke
Diabetic Ketoacidosis
Ependymoma
Glioblastoma
Head trauma
Hypoglycemic coma
Syringomyelia
Viral encephalitis

Table 2: Drugs Associated With
Eccrine Gland Necrosis
Acetylcarbromal
Amitriptyline
Barbiturates
Benzodiazepines
Dihydrocodeine
Glibenclamide
Glutethimide
Heroin
Imipramine
Ma huang
Methadone
Methaqualone
Morphine
Phenobarbital
Phenylpropanolamine
Pseudoephedrine
Theophylline

and degree of CNS depression in relation
to bullae development. From this we may
build a risk profile by which to identify
patients at greatest risk for eccrine necrosis and develop prospective studies of
greatest insight.
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Pemphigus Foliaceus: A Case Report with Review of Literature
Michael Hohnadel D.O. and Bill V. Way, D.O., KCOM, Duncanville TX

ABSTRACT
Pemphigus foliaceus is an immune mediated superficial blistering disorder where antibodies are directed at desmoglein type 1.
This paper presents a classic case of pemphigus foliaceus and a review of literature concerning the pathophysiology, diagnosis and
treatment of this disorder.

Pemphigus Foliaceus
A 31-year-old Hispanic American male
reported to our clinic with a one-month history of a rash which first presented on the
face and then quickly spread to the upper
chest, back, scalp and thighs. The lesions
began as erythematous papules that over
several days developed into red, weeping
erosions that would not heal. The patient
described the lesions as stinging and burning without pruritus. He did not feel systemically ill.
Examination revealed a well appearing
male with numerous erythematous, weeping erosions, distributed on the malar
cheeks, the central chest and back. There
was lesser involvement of the scalp and
thighs (Figures 1 and 2). Many lesions
exhibited a ring of scale and some lesions
were crusted (Figures 3 and 4). Nikolsky’s
sign could be elicited at the periphery of
the erosions. No oral or ocular lesions were
seen.
Except for the cutaneous lesions, the
patient’s medical history and review of systems were unremarkable. He had never
had a similar cutaneous eruption in the
past. He reported being in good health with
no chronic medical conditions and had no
history of hospitalizations or surgery.
There was no family history of similar diseases. He related a negative personal or
family history of cancer. He denied taking
any medications, either prescribed or over
the counter. The patient is employed as a
truck driver of non-hazardous cargo. Travel
history included several trips yearly to Mexico to see family. He denied any travel to
central or South America.
The differential diagnosis after examination included: pemphigus foliaceus, bullous
impetigo, pemphigus erythematosus, subacute cutaneous lupus erythematosus and
pemphigus vulgaris.
Two 4-mm punch biopsies were
obtained from the left upper arm for H&E
and immunofluorescence studies. H & E
pathology specimens revealed superficial
acantholysis with suppuration between the
stratum corneum and the superficial granular layer as well as a mixed inflammatory

cell infiltrate in the dermis consistent with
either a superficial blistering disorder or
bullous impetigo. (Figure 5) Direct immunofluorescence (DIF) studies of peri-lesional
skin revealed IgG and complement deposition in the epidermis. Indirect immunofluorescence (IIF) was positive with a 1:80 titer
for intracellular substance antibodies (Ab)
and negative for the basement membrane
zone antibodies. Studies for ANA, HIV and
RPR were negative. Aerobic bacterial cultures were positive for moderate growth of
Staphylococcus Aureus. A CBC and a
CMP were within normal limits.
Based on the clinical presentation, dermatopathology and microbial culture
results, the patient was diagnosed with
pemphigus foliaceus with a secondary bacterial infection. Treatment was initiated with
oral prednisone at a dose of 60 mg qd.
Topical triamcinolone acetonide 0.1%
cream (TAC) and clobetasol propionate
foam 0.05% were started for the skin and
scalp lesions, respectively. In addition,
cephalexin 500 mg tid for 7 days was utilized to address the staphylococcal infection. The lesions improved over the next
several weeks, at which point methotrexate
(MTX) was started as a steroid-sparing
agent.

Figure 1

Clinical Course
The patient was gradually tapered off of
oral steroids and the MTX was increased
based on clinical presentation. After
approximately 2 months of therapy he had
completely discontinued prednisone and
was taking 12.5 mg of MTX per week. Over
the next 6 weeks the dose of MTX was
increased to 15 mg qw to attain adequate
control. The frequency of new lesions had
reduced to approximately 2-4 per week.
TAC and clobetasol foam continued to be
applied topically to any new lesions.

Discussion
Epidemiology
Pemphigus foliaceus is a rare superficial
blistering disorder whose frequency varies
by the population studied. In Western
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sky’s sign and Asboe - Hansen sign. 4
Over time, the lesions may coalesce to
form large denuded areas. Patients often
complain of stinging or burning but will
have surprisingly few other complaints. In
fact, those afflicted are otherwise in good
health. An important physical feature that
distinguishes pemphigus foliaceus from
pemphigus vulgaris is the absence oral
lesions.5

Histopathology
Well-formed lesions of pemphigus foliaceus are characterized by superficial bullae with the cleft occurring in the granular
cell layer or just beneath the stratum
corneum. Fibrin and occasional neutrophils
may be present. A superficial dermal infiltrate composed of neutrophils and
eosinophils is usually present. 6,7
Immunofluorescence studies revealed
IgG and complement deposition within the
intracellular space of the epidermis with a
predilection for the superficial epidermis in
both clinically normal and affected skin.
However, the staining pattern with direct
immunofluorescence (DIF) is often nonspecific with a more generalized pattern of
immunoglobulin deposition being seen.6,7

Figure 3

Figure 4

Pathogenesis

Figure 5
Europe and North America the annual incidence is approximately 0.5 to 1 per million
per year. However, in some endemic
regions of Brazil the prevalence is estimated to be as high as 3.4 % of the population. 1 Males and females are equally
affected.2 The average age of onset for non
endemic pemphigus foliaceus is 40-50
years of age while the endemic variety primarily affects young adults. Rare reports of
neonatal involvement in pemphigus foliaceus affected mothers have been
reported and are usually thought to be secondary to maternal placental transfer of
antibodies.3

Presentation
The classic presenting signs of pemphigus foliaceus typically include flaccid
superficial blisters which quickly denud into
shallow weeping erosions and are distributed with a greater density in the seborrheic areas of the face, chest and back.
The lesions may exhibit both positive Nikol-
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The blistering of pemphigus foliaceus is
induced by deposition of IgG antibodies
directed at desmoglein-1. This molecule,
along with desmoglein-3, is critical to
proper cell-cell adhesion through desmosomal structures. In the epidermis
desmoglein-1 is expressed more prominently in the superficial regions near the
granular layer and its dissolution explains
the superficial blister formation of pemphigus foliaceus. This is in contrast to pemphigus vulgaris where the IgG antibodies may
be directed at only desmoglein-3 or to both
desmoglein-1 and desmoglein-3. Antibodies directed at only desmoglein-3 disrupt
primarily oral mucosa, as this is the predominant adhesion molecule present in
this mucosal tissue. This results in the wellknown oral erosions that herald pemphigus
vulgaris. Antibodies directed against both
desmoglein types 1 and 3 results in full
thickness epidermal dissolution as well as
the mucosal lesions seen in pemphigus
vulgaris.8,9

Pemphigus Subtypes
Subtypes of pemphigus are generally
recognized. Due to the patient’s hispanic
ethnicity, Fogo Selvagem, a subtype
endemic to Central and South America is
important to consider. This variant is
thought to have an infectious etiology, perhaps viral, spread by the black fly, Simulin
pruinosum. The presumed infection then
induces an auto immunity to desmoglein
type 1 which in turn induces blistering.
This is supported by the high prevalence of

Fogo Selvagem near rivers that have large
black fly populations. As mentioned earlier,
this type of pemphigus foliaceus has a high
prevalence in endemic regions of the Latin
America with up to 3.4% of the population
being affected. Our patient had no history
of residence or travel to these endemic
regions.1,7,9,10
Another important variant to consider is
drug induced pemphigus. Frequently
reported inciting agents are penicillamine,
captopril and nifedipine, although many
other drugs having been implicated. The
clinical and histopathological appearance is
identical to classic pemphigus foliaceus. It
is theorized that the pharmaceuticals form
a hapten with desmoglein resulting in antigenicity and production of anti-desmoglein
antibodies. Most patients go into remission
when the drugs are discontinued. Our
patient not any medications at the time of
onset of his blistering disorder.7,11
Pemphigus erythematosus is believed to
be a localized type of pemphigus with
lupus erythematosus like features including
malar distribution of lesions, positive ANAs
and basement membrane antibody deposition.(7) Our patient’s seborrheic distribution, negative ANA and lack of basement
membrane antibodies distribution excluded
this subtype.
Paraneoplasic pemphigus is associated
with a striking stomatitis as well as an
association with non-Hodgkins lymphoma
(42%), chronic lymphocytic leukemia (29%)
and other malignancies. There was no evidence of malignancy in the patient’s evaluation.7, 12, 13,14
IgA pemphigus presents with pustules,
which coalesce into annular patterns with
central crust. As opposed to IgG antibodies, IgA is the predominate antibody
directed against surface components of
keratinocytes.15 Lastly, pemphigus herpetiformis presents with urticarial plaques and
eosinophilic spongiosis.14,15

Lab studies
A punch biopsy for H&E combined with
DIF is a generally adequate to diagnose
pemphigus foliaceus. The H&E stain provides information on the level of the blister
formation and cell types present while DIF
elucidates the type and location of the
immune globulin deposition.
When there is widespread deposition of
immunoglobulins within the full thickness of
the epidermis, it may not be possible to
ascertain definitively if pemphigus vulgaris
or pemphigus foliaceus is the underlying
disease. In such cases indirect immunofluorescence (IIF) is often helpful. IIF utilizing
different substrates such as monkey or
guinea pig esophagus will show a different
pattern of immune globulin deposition for
pemphigus foliaceus verses pemphigus
vulgaris. Generally, IIF is not a reliable single test for pemphigus foliaceus due to the
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rare occurrence of pemphigus like antibodies in some normal patients.16
Enzyme linked immunoabsorbant assay
(ELISA) is also available to test the sera of
suspected pemphigus foliaceus cases.
ELISA can detect not only the presence of
anti-desmoglein antibody but can specifically identify their target as either antidesmoglein-1 or antidesmoglein-3
antibodies. Armed with this knowledge
pemphigus foliaceus may be distinguished
from pemphigus vulgaris. In addition, quantitative testing of circulating antibodies can
measure disease activity.17,18,19

Differential Diagnosis
Several other entities may have a clinical
presentation similar to pemphigus foliaceus. Pemphigus vulgaris may present
with weeping ulcers distributed in seborrheic areas. However, oral lesions, which
often herald the onset of pemphigus vulgaris, are not seen in pemphigus
foliaceus.2 In addition, H & E staining of
biopsy specimens of pemphigus vulgaris
will reveal a deep blister with ‘tomb stoning’
of basal keratinocytes adherent to the
basement membrane secondary to unaffected hemidesmosomal attachments. As
discussed earlier, DIF and IIF studies will
also reveal blister formation occurring
lower in the epidermis in pemphigus vulgaris.6,7
Bullous impetigo may present with erythematous blistering and weeping erosions. Histopathogically, pemphigus
foliaceus and bullous impetigo both show a
superficial blister in the epidermis. This is
explained by the finding that exfoliative
toxin-A, produced by Staphylococcus
Aureus, cleaves desmoglein-1 resulting in
blister formation similar to pemphigus foliaceus.20,8 However, in bullous impetigo no
immunoglobulin deposition will be seen
during DIF or IFF studies. It should be
noted that cultures from pemphigus foliaceus lesions are often positive for Staphylococcal or Streptococcal bacteria, but this
is not typically a significant finding. 6,7
Subcutaneous lupus erythematosus
(SCLE) may present as red scaling lesions
but seldom has prominent blister formation.
SCLE lesions are typically photo distributed
as opposed to the seborrheic distribution of
pemphigus foliaceus. H&E will reveal
hydropic degeneration of basal keratinocytes and dermis will have an infiltrate
of lymphohistocytic cells. On DIF, a granular deposition of multiple types of
immunoglobulins is typically seen at the
basement membrane as well as surrounding hair follicles. Occasionally a granular
deposition of immunoglobulin may be
noted in the epidermis of SCLE.6,7,21
Other disease processes to consider
would include linear IgA dermatosis and
subcorneal pustular dermatosis (SCPD). In
linear IgA dermatosis, a linear deposition of

IgA antibodies is seen along the basement
membrane as opposed to the IgG found in
the epidermis in pemphigus foliaceus. Subcorneal pustular dermatosis begins as
polycyclic lesions with superficial pustules.
Although histologically similar to the IgA
subtype of pemphigus foliaceus, the lack of
antibody deposition in SCPD helps to distinguish these two entities.6

pressive modalities to prevent a rebound in
antibody titer after the therapy is discontinued.27 Complications include electrolyte
imbalances, pulmonary edema, hypotension and need to maintain venous access.14
Other agents reported to be have been
used with limited success include: tetracycline, nicotinamide, dapzone, plaquenil and
gold.7,10,28

Treatment of pemphigus
foliaceus

Conclusion:

Prednisone is the mainstay of pharmacological therapy for pemphigus foliaceus.
Dosages of 1.0 mg/kg/day are started and
the number of new lesions forming is used
to measure the effectiveness of the treatment. A response is expected within 1-2
week. Topical corticosteroids may be
applied to new lesions as they appear as
an adjunct to limit inflammation and blistering. In some cases topical steroids alone
may be effective.19
Corticosteroid sparing agents must frequently be utilized for adequate long-term
control of severe pemphigus foliaceus. Our
patient experienced good results with
methotrexate. As with all cases of
methotrexate use, CBC, CMP, liver function
testing and periodic liver biopsy are
required. Concomitant folic acid supplementation is recommended.22
In more difficult cases of pemphigus foliaceus, other immunosuppressive medications may be utilized. Azathiprine and
mycophenolate are popular agents used
alone or in conjunction with steroids. A primary advantage to these agents is the
potential for clinical remissions of pemphigus foliaceus for limited periods.19, 23 Hepatotoxicity is a limiting side effect.
Cyclophosphamide was found to be effective as mono therapy for pemphigus foliaceus with complete remission obtained in
17 of 20 study patients. Interestingly, when
relapses did occur the disease was less
severe than during previous occurrences
demonstrating a disease modifying ability.
Severe side effects such as sterility, hemorrhagic cystitis, leukopenia and increased
incidence of neoplasia relegate this medication to a secondary role.24
In a recent study of 11 patients, intravenous immunoglobulin (IVIG) was successful at inducing complete remission in
resistant cases of pemphigus foliaceus. All
patients were undergoing therapy with
other immunomodulatory agents without
adequate results. After addition of IVIG, a
complete and sustained remission was
obtained for up to 18 months after IVIG
was discontinued. No adverse side effects
were noted.25 A second smaller study of six
patients yielded similar results.26
Plamapheresis is a useful therapy in
order to quickly lower antibody titers for
patients with severe, recalcitrant disease. It
is frequently utilized with other immunosup-
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Pemphigus foliaceus is a relatively rare
disease with diverse etiologies. While not
frequently life threatening, it is disfiguring,
may be painful and may require significant
immunomodulatory therapy for adequate
control. Our case demonstrates many of
the features of classic pemphigus foliaceus
and exemplifies a realistic level of control
that can be achieved through the use of
steroids and methotrexate. We believe
methotrexate is a good choice for the general dermatologist due to familiarity of use
with other dermatologic conditions, ease of
administration and known side effects profile.
References
1.) Warren SJ. The prevalence of antibodies against
desmoglein 1 in endemic pemphigus foliaceus in Brazil. N
Engl J. of Med 2000; 343(1): 23-30.
2.) Sami N, Yeh SW, Ahmed AR. Blistering diseases in the
elderly: diagnosis and treatment. Dermatology Clinics
2004; 22(1): 73-86
3.) Hirsch et al. Neonatal pemphigus foliaceus. JAAD 2003;
49-2: 187-9.
4.) Grando SA et al. History and clinical significance of
mechanical signs in blistering dermatoses: A reappraisal.
JAAD 2003; 48-1: 86-92.
5.) Blauvelt A. Allergic and immunologic diseases of the skin.
J. Allergy Clin Immunol 2003; 111: 560-70.
6.) Weedon D. Skin Pathology 2nd ed. Churchill Livingstone,
2002.
7.) Bolognia J. Dermatology. Mosby 2003.
8.) Amagi M. Desmoglein as a Target in Autoimmunity and
Infection. JAAD 2003; 48-2: 244-52
9.) Anhalt G, Diaz, L. Pemphigus vulgaris-A model for cutaneous autoimmunity. JAAD 2004; 51: S20-1.
10.) Zhu YI. Dapsone and sulfones in dermatology: overview
and update. JAAD 2001; 45(3): 420-34.
11.) Brenner S. Drug induced pemphigus. Clin Dermatol. 1998;
16: 393-7.
12.) Anhalt et al. Paraneoplastic pemphigus. An autoimmune
mucocutaneous disease associated with neoplasia. N
Engl J Med 1990; 323: 1729-35.
13.) Anhalt G. Making sense of antigens and antibodies in
pemphigus. JAAD 1999; 40: 763-6.
14.) Robinson N. Hashimoto T. Amagai M. Chan L. The new
pemphigus variants. JAAD 1999; 40(5) 649-71.
15.) Isogai R. A case of herpetiform pemphigus with antidesmoglein 3 IgG autoantibodies. J Dermatology 2004;
31(5): 407-10.
16.) Sabolinski ML et al Substrate specificity of anti-epithelial
antibodies of pemphigus vulgaris and pemphigus foliaceus sera in immunofluorescence test on monkey and
guinea pig sections. J Invest Dermatol 1987;88: 545-9.
17.) Ishii K. Characterization of autoantibodies in pemphigus
using antigen specific ELISA with baculovirus-expressed
recombinant desmogleins. J Immunol 1997; 159(4): 2010-7
18.) Komai A. The clinical transition between pemphigus foliaceus and pemphigus vulgaris correlates well with the
changes in autoantibody profile assessed by ELISA. Br J
Dermatol 2001; 144(6):1177-82.
19.) Korman N. New immunomodulating drugs in autoimmune
blistering diseases. Derm clinincs 2001; 19(4): 637-48.
20.) Amagai M. et al. Toxin in bullous impetigo and staphylococcal scalded skin syndrome targets desmoglein-1.
Nature Medicine 2000;6:1275-7.
21.) Odom R. Diseases of the Skin 9th ed. Saunders, 2000.
22.) Wolverton S. Comprehensive Dermatologic Drug Therapy.
Saunders 2001.
23.) Aberer W. Azathioprine in the treatment of pemphigus vulgaris. A long term follow up. JAAD 1987; 16: 527-33.

37

24.) Cummins D, Minouni D, Anhalt G, Nousari C. Oral
cyclophosphamide for the treatment of pemphigus vulgaris and foliaceus. JAAD 2003: 49: 276-80.
25.) Ahmed R., A, Naveed S. IV Immunoglobulin therapy for
patients with pemphigus foliaceus unresponsive to conventional therapy. JAAD 2002; 46: 42-9.
26.) Bystryn JC. Treatment of pemphigus with IV Immunoglobulin. JAAD 2002; 47(3): 358-63.
27.) Turner MS. The use of plasmapheresis and immunosuppression in the treatment of pemphigus vulgaris. JAAD
2000; 43(6): 1058-64.
28.) Korman N. New and emerging therapies in the treatment
of blistering diseases. Dermatology Clinics 2000; 18(1):
127-37, ix-x.

38

PEMPHIGUS FOLIACEUS: A CASE REPORT WITH REVIEW OF LITERATURE

Trichostasis Spinulosa: A Commonly Overlooked Entity
Patrick J. Keehan, D.O.*, Bill V. Way, D.O.**, Mark R. Matthews, M.D.***
Dermatology Institute of North Texas, Dermatology Residency Program for the Texas Division of the Kirksville College of Osteopathic Medicine Dermatology
Department, Northeast Regional Medical Center
* Resident - Plaza Medical Center, Fort Worth, Texas
** Dermatology Residency Program Director – Northeast Regional Medical Center/Kirksville College of Osteopathic Medicine, Department of Dermatology, Texas
Division. Duncanville, Texas
*** Fellow – University of Texas Southwestern Medical Center, Department of Dermatology, Division of Dermatopathology. Dallas, Texas

Trichostasis spinulosa (TS) is a condition
in which telogen hairs are retained predominantly in sebaceous follicles. 1
Although it is a relatively common skin disorder, it is often overlooked. We report a
case of TS in an elderly gentleman and
discuss various treatment options.

Case Report
The patient was a sixty nine year-old
Caucasian man who was seen for actinic
keratosis. Upon further examination, there
were several black, pinpoint follicular
lesions on his nose with soft hairs projecting from the surface. These lesions were
similar in appearance to open comedones
(Fig 1-2). The contents of several of the follicles were expelled with an acne extractor,
fixed to a slide using Acrymount™ mounting medium, and examined microscopically. The diagnosis of trichostasis
spinulosa was made at this time.

have been implemented either as a sole
therapy or after the application of a wax
depilatory.1,2 However, depilation can be
time consuming if large areas require treatment.4 In the past, application of 0.05%
tretinoin solution applied daily for two to
three months had been suggested as the
most effective form of treatment.2 Today,
0.04% and 0.10% tretinoin gel microspehere (Retin-A Micro®) can be used in its
place. Hydroactive Adhesive Pads (Biore®)
have been used with success as well.6 A
recent study examined the use of an 800nm pulsed diode laser in treating TS in thirteen subjects with skin phototypes III, IV,
and V. This study found complete clearance of the dark plugs for 8 to 12 weeks
after two treatments with the additional
benefit of smoother skin.3
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Figure 3
25-30 Vellus Hairs

Discussion
Trichostasis spinulosa is a common disorder of hair follicles that gives the appearance of open comedones. When examined
closely, however, bundles of soft hair that
project 2 to 3 mm above the skin surface
can be seen. When examined microscopically, the hairs are round at the proximal
end and shredded distally (Fig 3-5).2
The most common locations are on the
nose, forehead, shoulders, and back especially in the intrascapular region. 1 , 2 , 3
Although it has been reported in ages
ranging from 17 to over 60 years, it is classically and predominantly found in the
elderly and middle-aged. A second, pruritic
variant has been described mostly in
young adults. These lesions are most typically seen on the trunk and upper arms.4
The affected follicles may contain up to
50 vellus hairs and mild perifolliculitis may
be present.1 Pityrosporum and bacteria,
specifically Propionibacterium acne, may
be a possible etiologic factor of this disease. However, the precise cause of TS is
still unknown.5
Although there is no cure for TS, several
treatment regimens have been tried with
varying success. Keratolytic preparations

Figure 1
Trichostasis Spinulosa.

Figure 4
Proximal Roundness

Figure 2
Close-up of Trichostasis Spinulosa

Figure 5
Distal Shredding
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Hypertrophic Lichen Planus and Lupus Erythematosus
Overlap Syndrome: A Case Report and Review
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ABSTRACT
Lichen planus-lupus erythematosus (LP-LE) overlap syndrome is an uncommon and a difficult condition to diagnose.
The
diagnosis depends on the presence of clinical, histologic, and/or immunologic features of both diseases occurring simultaneously.
LP-LE overlap syndrome usually has a chronic course. Treatment options include the use of retinoids, dapsone, hydroxychloroquine and thalidomide however the course tends to be chronic. A case of LP-LE overlap syndrome is presented along with a
review of the literature

Case Report:
A 55-year-old Caucasian male presented to the clinic complaining of a pruritic
rash on his scalp, upper extremities, chest,
and back for approximately thirty years.
He believed the rash began while he was
serving in Vietnam. In the preceding year,
he had developed hyperkeratotic nails of
the right hand and scaling of his right palm.
His rash had been unsuccessfully treated
in the past as psoriasis with topical/intralesional corticosteroids, acitretin, and
cyclosporine. Several years prior to his presentation, he had undergone one treatment
of broadband UVB phototherapy that
resulted in a cutaneous burn. He admitted
to being extremely sensitive to the sun. He
also believed his condition became worse
in the summer.
His past medical history was significant
for a positive RPR test with a titer of 1:4 for
several years, however his confirmatory
test, mircohemagglutination test (MHATP)
was repeatedly negative. He denied
headaches, joint pain, kidney problems,
sexually transmitted diseases, fever, night
sweats, fatigue, or weight loss. He had a
history of depression /anxiety and neck
pain for which he took sertraline (Zoloft)
and ibuprofen. The patient had no medication allergies. He did not abuse alcohol,
tobacco, or any other illicit drugs. He
denied having any family members with
skin problems, connective tissue disease,
or autoimmune disorders.
On examination there were verrucoid
hyperkeratotic plaques symmetrically
involving the chest, back, upper extremities. He had both hyperpigmented and
hypopigmented patches along the vertex of
the scalp with atrophy centrally. There was
a diffuse erythema of the malar and forehead regions. The oral and genital mucosa
was found to be normal. There were five
hyperkeratotic, yellow dystrophic nails with
scaling on the right hand palm.
A 4mm punch biopsy was performed on
the patient’s right arm and it was sent for H

& E, which revealed a hypertrophic
lichenoid dermatitis with features of both
lupus erythematosus and hypertrophic
lichen planus. A second 4mm punch
biopsy for direct immunofluorescence, was
also performed from the right arm of nonlesional sun-protected skin. The direct
immunofluorescence showed granular IgM
along the basement membrane consistent
with lupus erythematosus. The patient had
a total of six previous biopsies that were
obtained and reviewed. Two years prior he
had underwent two biopsies one from a
verrucous plaque from the left arm and the
second from an eczematous patch on the
right abdomen. The left arm was consistent
with hypertrophic lichenoid dermatitis with
features of both hypertrophic lichen planus
and verrucous lupus erythematosus and
the second from the right abdomen
showed interface dermatitis more consistent with lupus erythematosus. Interestingly, his first biopsy from four years prior
showed clearly lichen planus from a violaceous plaque on his back.
Complete blood count, basic metabolic
panel, thyroid panel, HIV, hepatitis panel
and liver function tests were within normal
limits. As previously stated, he had a positive RPR (1:4 titer) but a negative MHATP.
A negative ANA (repeated twice) and a
positive SSA. Also he had a negative SSB,
Smith, and RNP antibodies. His urinalysis
was completely normal. A KOH preparation of the scale from the right palm was
positive for hyphae consistent with tinea
manum.
Hydroxychloroquine 200mg twice a day
was instituted after obtaining a negative
glucose-6-phosphate dehydrogenase. He
was referred for ophthalmology consult
prior to starting the medication. He was
instructed to use sun-protection including
physical blocker sunscreen and sun-avoidance. Initially he felt the medication helped,
however after six months there was little
improvement except for decrease in pruritus. A trial of thalidomide is being considered. His tinea manum and onychomycosis
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improved after a six week course of
terbinafine.

Discussion
Lichen planus –lupus erythematosus
(LP-LE) overlap syndrome is a condition
that has clinical, histopathologic, and/or
immunofluorescent patterns of both diseases at the same time. Lichen planus and
lupus erythematosus are not uncommon
diseases, however they rarely occur
together.1 There has been approximately
50 cases of LP-LE overlap syndrome
reported in the literature.2
Previous case reports of LP-LE overlap
syndrome comprise a very heterogeneous
group with some having features favoring
LE or LP. The clinical features of LP-LE
overlap syndrome have included various
features including violaceous papules and
plaques on the dorsal acral skin, follicular
plugging, verrucoid plaques with atrophy,
and mucous involvment. 1 While others
have reported hair loss, nail involvement
and photosensitivity to be prominent clinical features.3 Several reports have shown
a predilection for acral skin and oral
mucous. There are several different systemic abnormalities that have been associated with LP-LE overlap syndrome. For
example, Jamison et al reported a patient
with LP-LE overlap syndrome with low C4
and mixed cryoglobulinemeia.4 In summary, many different clinical and systemic
features are noted in patients making the
diagnosis difficult.
In a few case reports, the passage of
time allowed for one to diagnosis LE or
lichen planus. During the course of disease, systemic lupus erythematosus has
also declared itself in a few case reports
with the presentation of additional serologic
and noncutaneous manifestations.1
It is important to differentiate between
lupus erythematosus and lichen planus
because it has an effect on treatment and
prognosis of patients. Therefore, physicians must try to distinguish them by using
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all diagnostic tests available.1 LP and LE
display some similar histologic features
however there are a few findings that favor
one diagnosis over the other. For example,
colloid bodies are more numerous in lichen
planus along with basement membrane
cleft formation (Max-Joseph spaces). In
lupus erythematosus, basement membrane thickening is a common feature.5
Immunofluorescence can sometimes be
helpful. A linear band of fibrinogen at the
basement membrane zone is consistent
with lichen planus. Whereas, granular
deposits of immunoglobulins at the basement membrane zone is consistent with
lupus erythematosus.1 However, as in our
patient this distinction is not always possible thus the diagnosis of LP-LE overlap
syndrome was made.
This disease overlap syndrome tends to
have a chronic course and be very treatment resistant. Various treatment options
have been tried including systemic
retinoids, cyclosporine, dapsone, hydroxychloroquine, and thalidomide.6
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ABSTRACT
A sixty-nine year old female presented to the office with a one year history of scalp pruritis, scaling erythematous plaque-like
lesions and cicatricial hair loss. Dermatological evaluation and biopsy resulted in the diagnosis of lichen planopilaris (LPP). LPP is
a rare, progressive inflammatory condition of unknown etiology that causes irreversible scalp hair loss. Early diagnosis and treatment is paramount in order to prevent scarring from occurring. This case study reviews the clinical presentation, histopathology,
differential diagnosis, and treatment options of LPP.

Case Report:
A sixty-nine year old female presented to
the office with a one year history of scalp
pruritis, scaling erythematous plaque-like
lesions and cicatricial hair loss (see photos
1, 2, and 3). She had been treated with
cephalexin 500mg twice daily and diflorasone 0.05% topical cream without relief.
Her past medical history was significant for
hyperlipidemia. She denied any history of
diabetes, psoriasis, eczema or other dermatological conditions. She had been taking simvastatin for hyperlipidemia. She had
no known drug allergies. Her past surgical
history was positive for a total hysterectomy with bilateral salpingoophorectomy
and cholecystectomy. Her family history
revealed diabetes mellitus (type 2), coronary artery disease and skin cancer. She
denied the use of tobacco products or consumption of alcohol. Physical exam
revealed perifollicular erythema, papulosquamous plaques, diffuse hair thinning
and cicatricial alopecia noted predominately at the vertex of the scalp. No other
cutaneous or oral lesions were present.
Longitudinal ridging of the nails was evident (see photo 4). Anti-nuclear antibody
(ANA) was negative. A punch biopsy was
taken at two sites revealing telogen hair follicles with cystic dilation surrounded by a
lichenoid infiltrate of lymphocytes and histiocytes at the level of the dermal-epidermal
junction. The inflammatory infiltrate demonstrated vacuolar degeneration involving the
follicular epithelium and increased fibrosis
in the reticular dermis. The diagnosis of
lichen planopilaris was made and the
patient was subsequently treated with topical corticosteroids (clobetasol). Her symptoms have been well controlled with
occasional exacerbation.

Discussion
Scarring alopecias are due to permanent
damage to essential parts of the hair follicle
or destruction of the entire hair follicle.1
They are classified into the categories of

primary scarring alopecias, where the hair
follicle is the principal target of destruction,
and secondary scarring alopecias, where
the follicular damage is a secondary consequence to impingement of the follicular
unit.2
The differential diagnosis of primary
scarring alopecias includes lichen planopilaris (LPP), pseudopelade, and discoid
lupus erythematosus.
Lichen planopilaris is a rare inflammatory
condition that causes permanent scalp hair
loss. The pathogenesis of LPP is poorly
understood. Patients initially present with
erythema, perifollicular scaling and hyperkeratotic follicular papules. The hair follicles
are subsequently destroyed, yielding
atrophic, irregular, angular or polygonal
shaped patches of alopecia with similar follicular papules at the periphery of the patch
of alopecia. Symptoms vary from moderate
to severe scalp itching, pain, burning and
discomfort. Lesions of LPP may be insidious or fulminant, involving focal or widespread areas of the scalp. Lichen planus in
other areas of the body including mucous
membrane and nails may occasionally precede, occur simultaneously or follow scalp
involvement. LPP is reported more frequently in women with the onset varying
from late childhood to the seventh decade.3
The course of the disease is slowly progressive and patients usually retain
enough hair to cover the affected scalp
with meticulous hair styling. The diagnosis
of LPP is made histologically. The usual
histologic features of lichen planus are
found particularly surrounding the hair follicles and other epidermal appendages
including: benign acanthosis of the epidermis, hypergranulosis, orthokeratotic hyperkeratosis, a moderate to severe band-like
infiltrate of lymphocytes and histiocytes as
well as vacuolar degeneration at the level
of the dermal-epidermal junction with many
cytoid bodies (apoptotically necrotic keratinocytes). Frequently there is the presence of melanin pigment incontinence with
the presence of melanin-containing
macrophages in the inflammatory infiltrate
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Figure 1

Figure 2
(melanophages).In more developed
lesions, perifollicular fibrosis and epithelial
atrophy at the level of the infundibulum and
isthmus are characteristic findings. Damage to the hair bulge, the site where stem
cells of the hair follicle are currently
accepted to reside, results in permanent
scarring alopecia. Immunofluorescence in
active stages shows cytoid body staining
by anti-IgM and/or anti-IgA, IgG and rarely
C3 at the level of the dermal-epidermal
junction.4
The clinical triad of scarring alopecia,
loss of pubic and axillary hairs and the progressive development of horny follicular
papules variously located is known as the
Graham-Little syndrome.4
The
clinical
presentation
of
pseudopelade of Brocq (PB) is similar to
LPP. There is controversy over the etiology of PB. PB may represent either a distinct entity (i.e., an idiopathic primary
scarring alopecia) or the terminal stage of
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Figure 3

Figure 4
various forms of cicatricial alopecia such as
lichen planopilaris (LPP) or discoid lupus
erythematosus (DLE).5
Early lesions of discoid lupus erythematosus are similar to LPP and
pseudopelade of Brocq.2 Late lesions of
discoid lupus erythematous (DLE) are
more pronounced and clinically diagnostic.
Clinical inspection and skin biopsy usually
establish the diagnosis of DLE. A combination of diffuse scaling, telangiectases and
mottled hyperpigmentation within areas of
scarring are characteristic. Histologically,
DLE is usually characterized by a more
prominent vacuolar degeneration at the
dermal-epidermal junction with epidermal
atrophy, prominent follicular plugging and
patchy superficial perivascular and bandlike infiltrates of lymphocytes and histiocytes. As the disease process progresses,
plugged follicles are absent, and the skin
becomes smooth, atrophic and scarred.3
Immunoflourescent studies are not useful.1
ANA may be positive in 20% of patients
with isolated DLE.6
The treatment of patients with LPP is a
challenge and may not change the ultimate
outcome of the disease. The primary focus
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of treatment is to alleviate symptoms and
to impede progression. Intralesional and/or
Group I and II topical steroids are used as
the initial treatment for localized LPP. In
instances of rapid progression, oral corticosteroids may be considered to limit the
acute inflammation. Topical glucocorticoids
relieve itching; nevertheless, the lesions
resolve slowly. Antimalarials (hydroxychloroquine) and retinoids (isotretinoin)
may be effective in the long-term treatment
of LPP, requiring months to years for
improvement
and
resolution. 7
Cyclosporine, a calcineurin inhibitor that
acts by suppressing gene transcription of
IL-2, has been successful in treating
severe and refractory lichen planus of the
skin, and has produced sustained remission in numerous patients with LPP.8,9,10,11
While the mechanism of action of
cyclosporine in lichen planus is unknown,
cyclosporin is presumed to involve the
selective inhibition of T-helper cells and
down-regulation of cytokines responsible
for T-cell adhesion to keratinocytes.9,15
There have been a few cases of thalidomide induced remission of lichen planopilaris.17 Thalidomide most likely exerts its
beneficial effects in patients with LPP by
affecting tissue cytokine concentrations
such as TNF-α down-regulation.16 However, benefit-to-risk analysis is essential
due to the potentially adverse effects associated with thalidomide - most notably teratogenecity. A recent study suggests that
thalidomide is ineffective in treatment of
LPP. 17
One study analyzed the phenotype of
the inflammatory infiltrate present in scarring alopecia. 5 The histology, direct
immunofluorescence (DIF) and immunohistochemistry of lichen planopilaris
revealed a prominent infiltrate of CD3+
cells with a high CD4+/CD8+ ratio, variable
numbers of macrophages, mast cells and
fibroblasts always fewer than lymphocytes.
Interferon (INF)-gamma was also present.5
This data suggests that T-helper cells may
be involved in the pathogenesis of LPP.
Therefore, a trial of immunomodulator
agents such as topical tacrolimus or pimecrolimus may be a reasonable therapeutic
modality in recalcitrant LPP.

Conclusion
Lichen planopilaris is a rare inflammatory
condition of uncertain etiology that causes
irreversible scalp hair loss. Like other scarring alopecias, LPP involves either destruction of the hair follicle or scarring of the
reticular dermis. Due to the progressive
nature of LPP, prompt diagnosis and treatment is essential in order to prevent scarring. Cutaneous biopsy is essential for the
diagnosis of LPP. The primary objective of
therapy is to alleviate symptoms, and to
impede or slow progression of the disease.

Potent topical or intra-lesional glucocorticoids are the first-line treatment of LPP.
Antimalarials and retinoids have been used
with some success. Although anecdotally
effective in cases of LPP, the use of
thalidomide is not recommended due to
potential adverse consequences.
Cyclosporin and immunomodulating
agents including tacrolimus and pimecrolimus may be used in severe, refractory
cases. Further research is needed in order
to provide physicians with a better understanding of the etiology of LPP, and thus
provide superior treatment of this condition.
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ABSTRACT
Herpes progenitalis is a common infection most frequently caused by herpes simplex virus 2 (HSV-2). In the early 1980’s
chronic perianal herpetic ulcers came to the forefront, largely due to the impending human immunodeficiency virus (HIV) epidemic. Genital herpes and other genito-ulcerative diseases (GUDs) are clearly risk factors for concomitant HIV infection. In
immunocompetent patients, a reactivation of an HSV infection typically heals within one to two weeks. In contrast, severely
immunosuppressed patients, such as those with advanced HIV infection, present with a more chronic course. We describe a case
of recalcitrant genital herpes manifesting as the initial presentation of HIV disease. A review of the literature was also performed
on PubMed using the keywords: HIV and herpes simplex.

Case Report:
A 37 year-old African-American male
was admitted to the hospital for evaluation
and treatment of purulent ulcerations in the
genital region of three months duration. He
had been treated by his primary care
physician several times on an outpatient
basis with topical clotrimazole and
betamethasone dipropionate as well as
oral antibiotics. A previous inconclusive
biopsy report revealed “a non-specific
acute and chronic inflammatory infiltrate
with benign sweat gland proliferation”.
The patient denied any history of illicit
drug use, unprotected sexual encounters,
homosexual behavior, sexually transmitted
diseases, blood transfusions, or tattoos. He
denied any specific past medical conditions
or surgical procedures. The review of systems was unremarkable except for the
painful ulcers in the groin.
Physical examination showed multiple,
well demarcated, punched out ulcers that
coalesced in the periscrotal and perianal
areas (figures 1 and 2). Painless, inguinal,
nonsupperative lymphadenopathy was present bilaterally. The rest of the cutaneous
exam was unremarkable. Laboratory
examination revealed a white blood cell
count of 3.4 X 103; otherwise, the remainder of the hemogram and metabolic profile
was within normal limits. A bacterial culture of the ulcerations grew normal flora,
the RPR was non-reactive, and a viral culture was not yet obtained.
Empirically, the patient was treated with
systemic azithromycin and acyclovir and
topical tepid burrows solution compresses.
Biopsies that were obtained from the border and center of the ulcers was consistent
with consistent a herpes virus infection (figure 3). HIV serologies were positive, and
the CD4 count was 234 The patient

Figures 1
Multiple, well demarcated, punched
out ulcers that coalesce in the
periscrotal and perianal areas.
improved and was discharged on acyclovir.
He was scheduled for follow-up with the
infectious disease service to commence
highly active anti-retroviral therapy
(HAART) and prophylaxis against other
opportunistic infections.

Comment
The herpes virus contains double
stranded DNA that replicates in the cell
nucleus and is characterized by the ability
to produce latent but lifelong infection. Epidemiologic surveys suggest that HSV-2 is
the most common cause of genital ulcerations among the sexually transmitted diseases.1 It is estimated that currently in the
United States, 23% of adults are infected
with HSV-2, of which of up to 20% are
completely asymptomatic.2
In the setting of HIV infection, the clinical
presentation of anorectal diseases may be
atypical. In fact, unusual features of herpes simplex or varicella infections should
prompt one to consider an underlying HIV
infection.3
Although there is debate in the literature,
the majority of studies suggest that HSV-2
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Figures 2
Multiple, well demarcated, punched
out ulcers that coalesce in the
periscrotal and perianal areas.
and other genito-ulcerative disease
(GUDs) are actually risk factors for HIV
acquisition.4,5,6,7,8 It is possible that a preexisting HSV infection could increase the
pathogenicity of HIV since the two viruses
may act as cofactors. 9 This concept is
termed reciprocal enhancement. Keratinocytes, unlike macrophages and T
helper cells, lack the CD4 molecule that is
the required receptor for entry of HIV-1
infection. Heng et al was the first to report
an in-vivo co-infection of HIV and HSV-1 in
keratinocytes and macrophages.10 They
demonstrated that the virions in the co-
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ciclovir are effective antiviral therapies for
HSV.15 Foscarnet has successfully been
used as an alternative in acyclovir resistant
cases; however, foscarnet resistant strains
have also been isolated. Spermicides such
as nonoxynol-9 and gramicidin have also
shown anti-HSV and anti-HIV activity but
are not recommended as sole prevention
strategies. Specifically, identifying and
counseling the asymptomatic carrier of
HSV is necessary if we are to decrease the
transmission of genital herpes and potential HIV co-infection.
Figure 3
Histology reveals multinucleated giant
cells, ballooning degeneration, and
ground glass nuclei.
infected cells were larger, morphologically
atypical, and appeared to be hybrids of one
another. Since AIDs patients have been
reported to shed more HSV, to acquire
more chronic HSV infections, and to have
produced multiple acyclovir resistant
strains this questions the need for incorporating chronic suppressive treatment for
HSV-2 in the treatment of AIDS.11,12,13,14
Treatment modalities for HSV and HIV
have focused on anti-viral therapies and
safe sex practices. Unfortunately, no effective vaccines are available for HSV or HIV.
Complicating matters is the emergence of
acyclovir resistant strains of HSV. In most
instances, acyclovir, valacyclovir, and fam-
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Conclusion
Since the emergence of HIV in the early
1980’s, the prevalence, presentation, and
pathogenicity of GUDs, including HSV,
have changed dramatically. An emphasis
should be placed on treating any underlying STD since any GUD may carry an
increased rate of transmission of HIV. Our
focus should be on early identification and
treatment of the asymptomatic shedding of
HSV in AIDS patients and to continue to
work towards new antiviral therapies and
vaccines.
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ABSTRACT
A case report of an adult male with X-linked ichthyosis is presented along with the pathogenesis, histopathology, differential
diagnoses, laboratory evaluations and treatments for the disease. X-linked ichthyosis is a clinically mild eruption due to a genetic
disorder of keratinization and is recessively inherited with incidence second to ichthyosis vulgaris. It is found in males at birth
and is due to a steroid sulfatase deficiency. Scaling is found in a distinct distribution and extracutaneous manifestations are possible. Typically, hyperkeratosis and a normal to thickened granular layer are seen on dermatohistopathology.
There are numerous ways to make the diagnosis in affected patients and carriers and these are reviewed. Treatment is
aimed at eliminating and preventing scale.

Introduction
X-linked ichthyosis is an interesting dermatological disease process which has
been studied extensively. In 1966, Wells
and Kerr classified the various ichthyoses.
In 1976 steroid sulfatase (STS) deficiency
was identified by Jobsis et al and in 1978,
Shapiro et al showed the relationship
between X-linked ichthyosis and a STS
deficiency.1,2,3
The skin manifestations typically develop
at birth or early infancy with light scaling
which progresses to larger, dark scales
affecting the extensor and sometimes
flexor regions of the extremities in addition
to preauricular areas, neck and upper
trunk. The palms and soles are generally
uninvolved. Asymptomatic corneal opacities and cryptorchidism as well as delayed
labor in mothers of affected patients are
associated features.4

Case Report
A thirty-two year old Caucasian male
presented to the office for treatment of “dry
skin all my life”. He described a lifelong
history of diffuse, dry and scaling skin on
his trunk and extremities noted to be worse
in the winter months. His birth history was
unremarkable for any prolonged or difficult
labor and he had no history of undescended testes. However, the patient and
his wife did have difficulty conceiving for
approximately one year prior to presentation.
The patient’s past medical and surgical
history included a unilateral herniorrhaphy.
His family history included a nephew with
similar skin findings. He had no medication
allergies and took no oral medications. He
had been using over the counter moisturizers and emollients with minimal benefit.
He smoked one pack of cigarettes per day
and had approximately four drinks per
week. The patient worked as a material
food handler.

On physical examination diffuse adherent, plate-like brown scales were noted on
the trunk, posterior and lateral neck and
extremities with accentuation over the
extensor surfaces and relative sparing of
the flexures. His face, palms and soles
were spared. See Figure 1.
Laboratory data from our patient
included a peripheral blood fluorescence in
situ hybridization (FISH) study positive for
a STS deficiency. This study was performed using molecular cytogenetics. A
DNA FISH probe using cultured T lymphocytes from the peripheral blood of our
patient and a STS probe specific for the
short arm, p portion, of the X22 chromosome was applied. Using the STS probe
which hybridizes within band Xp22.3, a
lack of hybridization to the X chromosome
was shown. This was consistent with a
microdeletion specific for X-linked
ichthyosis. See Figure 2.
Peripheral blood FISH study for Kallman
syndrome was negative showing a normal
pattern of hybridization at band Xp22.3.
Serum lipoprotein electrophoresis including
serum cholesterol, triglycerides, chylomicrons, beta lipoproteins, pre-beta lipoproteins, and alpha lipoproteins was also
performed and showed a normal pattern.
Urology and ophthalmology consults were
obtained and were both within normal limits.
A punch biopsy from the right leg
showed thickened and compact hyperkeratosis and hypergranulosis. See Figure 3.

Discussion
X-linked ichthyosis is a clinically mild
skin eruption due to a genetic disorder of
keratinization. It is the second most common form of ichthyosis after ichthyosis vulgaris. X-linked ichthyosis affects between
one in 2,000 and 6,000 males and has no
racial or geographic predilections. It typically develops at birth or early infancy usually between two and six weeks of age and
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Figures 1a & 1b
Diffuse adherent, plate-like brown
scales on trunk and extremities with
accentuation over extensor surfaces
extracutaneous manifestations are possible.5
Mild, light colored scaling is seen in the
neonatal period. Over the ensuing weeks,
the scales become yellow-brown, polygonal and firmly adherent eventually progressing to large, dark scales often giving
the skin a dirty appearance. The abdomen
is usually more involved than the back and
the scales are more prominent over the
extensor surfaces, pre-auricular areas,
neck and upper trunk with or without flexural involvement. Generally, sparing of the
palms and soles is seen and hair and nails
are normal. The condition generally
improves in the summer and worsens in
the winter.1
In 1966, Wells and Kerr classified the
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Figure 2
Fluorescence in situ hybridization
(FISH) study positive for STS deficiency. The internal control and
enzyme presence should both occur
at the centromere location of the X22
chromosome with the green dot as
control and red dot as enzyme gene
presence. Since only the green dot is
seen at the arrow, this was positive for
a STS gene deletion.

Figure 3
H & E of right leg showing thickened
and compact hyperkeratosis and
hypergranulosis (20x)
various ichthyoses. In 1976 steroid sulfatase deficiency was identified by Jobsis et
al and in 1978, Shapiro et al showed the
relationship between X-linked ichthyosis
and a STS deficiency.1,2,3
Extracutaneous manifestations are possible in X-linked ichthyosis patients.
Affected males and female carriers may
have comma shaped corneal opacities on
the posterior capsule or Descemet’s membrane. These opacities are asymptomatic
and do not affect visual acuity. They may
present in adulthood in 24% or more of
female carriers and 50-100% of affected
male patients and are detectable by slit
lamp examination. The presence of corneal
opacities is helpful in making the
diagnosis.6 During the birth of the affected
patient, prolonged labor and failure to
progress may be seen due to placental
STS deficiency. In addition, affected male
patients have an increased risk of cryptorchidism and testicular cancer with
reports of such cancer presenting without
undescended testes. 1 Abnormalities of
sperm count and abnormal sexual matura-
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tion as well as hypoplasia of the penis and
scrotum have also been reported. Other
phenotypical abnormalities are rarely seen
including short stature, mental retardation,
chondrodysplasia punctata (a form of
dwarfism), and Kallmann syndrome
(hypogonadotrophic hypogonadism and
anosmia). The latter two processes have
genes with large deletions that map to the
Xp22.3 location.4
X-linked ichthyosis is due to a genetic
disorder of keratinization leading to a retention ichthyosis. It is caused by a deficiency
of the STS enzyme resulting from abnormalities in its coding gene. The STS gene
is mapped to the distal part of the short
arm of the X chromosome, specifically
Xp22.3. 90% of X-linked ichthyosis patients
have a complete deletion of the gene and
10% have a point mutation or partial deletion of the STS gene.1,2,3 One case in the literature reported a patient with somatic and
germinal mosaicism of the STS gene in a
carrier and offered DNA slippage as the
possible mechanism for this mosaicism.
The origin of the X chromosome with the
deletion of the STS gene was shown to be
the grandfather of the proband.7
STS is a membrane bound microsomal
enzyme capable of hydrolyzing sulfated
steroid hormones and cholesterol sulfate.
Its activity is usually measured with dehydroepiandrosterone sulfate (DHEA) as a
substrate.8 It is present in many tissues
including the placenta, liver, kidneys,
adrenals, ovaries, fibroblasts, epidermal
cells, leukocytes, hair bulbs and testicular
tissue.9 This enzyme normally has increasing activity at the stratum corneum-granular
layer junction where it hydrolyzes cholesterol sulfate and sulfated steroid hormones.
In normal epidermis, cholesterol sulfate
decreases from 6% in the granular layer to
3% in the stratum corneum. In patients with
X-linked ichthyosis, the STS deficiency
results in levels of cholesterol sulfate in the
stratum corneum approaching 12-30%.
This increase in cholesterol sulfate along
with decreased cholesterol in the stratum
corneum leads to persistent keratinocyte
adhesion and abnormal desquamation.9,10
The measurement of STS levels differentiates X-linked ichthyosis from other
ichthyosis types and identifies X-linked
ichthyosis carriers. The enzyme is normally
produced by the placenta where sulfated
steroid precursors are converted to estrogens during pregnancy. A deficiency leads
to low estrogen levels and difficulty initiating labor or slowed labor leading to a
higher number of women requiring
Cesarean sections, especially in primiparas. The course of pregnancy and fetal
development appear to be normal except
for skin findings in the newborn.11
The histopathology of X-linked ichthyosis
is nonspecific but typically shows mild to
moderate compact orthokeratosis, a nor-
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mal to thickened granular layer, and mild to
moderate acanthosis. Ultrastructurally, an
increased number of keratohyaline granules and desmosomes persist into the stratum corneum along with increased
numbers of melanosomes which may
account for the dark coloration of scales.12
The main differential diagnoses of Xlinked ichthyosis include other hereditary
disorders of cornification such as ichthyosis
vulgaris, lamellar ichthyosis, congenital
ichthyosiform erythroderma and bullous
ichthyosiform erythroderma. Distinction of
the disorders of cornification is based on
family history, onset and course of the disease, cutaneous findings, noncutaneous
manifestations and histopathology. It is
important to remember that climatic conditions can modify skin manifestations in
ichthyosis complicating the diagnosis.1
Ichthyosis vulgaris is the most common
ichthyosis and affects 1 in 250 newborns or
1% of the population5. It is autosomal dominant and appears in the first month of life
with fine, white scales over the extensors,
with flexural and intertriginous sparing, keratosis pilaris, atopy and palmoplantar
hyperkeratosis and hyperlinearity. In Xlinked ichthyosis these features are not
seen. It generally improves with age
whereas X-linked ichthyosis worsens with
age.On histopathology, mild to moderate
compact hyperkeratosis with a decreased
or absent granular layer reflecting
decreased or absent filaggrin, is important
is making the diagnosis. This disorder is
due to retention of scale. The genetic
cause in ichthyosis vulgaris seems to be a
keratohyaline defect that may affect the
matrix protein of the stratum corneum.13
The clinical distinction between X-linked
ichthyosis and ichthyosis vulgaris may be
difficult because they share many clinical
features although they arise from different
genetic defects.1,5 Overlap is frequent making the diagnosis challenging. Wells and
Jenning reported specific diagnostic criteria
used to differentiate ichthyosis vulgaris
from X-linked ichthyosis. These included:
family history of ichthyosis, age of onset,
cutaneous manifestations (color and size
of scales, site of maximal involvement and
presence of palmoplantar involvement),
ocular involvement and histopathology.11 In
a paper reported by Cuevas-Covarrubias,
a sample of 66 unrelated Mexican patients
with ichthyosis was studied. Clinical criteria
included familial pedigree, age of onset,
affected areas of the skin, characteristics of
scale, and associated features. Assays of
STS activity in leukocytes and amplification
of the 5’3’ ends of the STS gene using
PCR were performed. Patients all had
similar distribution of scaling and two were
classified as ichthyosis vulgaris due to
atopy and palm-sole hyperlinearity yet
proved to be X-linked ichthyosis by assays.
According to the authors, atopy and palm-

sole hyperlinearity should not be trait specific for ichthyosis vulgaris nor should they
exclude the possible diagnosis of X-linked
ichthyosis. These results emphasize the
use of laboratory studies to definitively confirm X-linked ichthyosis as a diagnosis.
Using STS activity, X-linked ichthyosis may
be differentiated from ichthyosis vulgaris by
the enzymatic activity being absent.5
Other considerations in the differential
diagnosis include lamellar ichthyosis which
is autosomal recessive and presents as a
collodion baby at birth. Later, large quadrilateral plate-like scales involving flexures,
palms and soles develop. There is an
increased incidence of ectropion. On
histopathology severe compact hyperkeratosis with a normal granular layer is seen.
This is a retention ichthyosis due to mutations in the gene encoding the enzyme
transglutaminase.1
Congenital ichthyosiform erythroderma is
also autosomal recessive and presents as
a collodion baby at birth. Fine, white
scales are seen over the entire body, with
erythroderma, and increased alopecia. It is
also due to a transglutaminase 1 deficiency. On histopathology moderate compact hyperkeratosis, focal parakeratosis,
and a normal granular cell layer or diminished granular cell layer under parakeratosis are seen.
Bullous ichthyosiform erythroderma is an
autosomal dominant inherited disorder
which presents in a neonate with erythroderma, scaling and bullae at birth and progresses to intertriginous verrucous, large
and dark scales over time. On histopathology it shows compact hyperkeratosis, variable parakeratosis, vacuolization of the
granular and upper spinous layers, and
hypergranulosis with irregular and large
keratohyaline granules. Abnormalities of
the intermediate filament proteins keratin 1
and 10, and tonofilaments associated with
desmosomes lead to acantholysis.14,4
There are a number of ways to confirm
the diagnosis of X-linked ichthyosis. These
include demonstrating gene deletion, lack
of STS enzyme activity or increase in STS
substrate. A FISH study may be performed
from peripheral blood using a STS probe.
Absence of the hybridization signal indicates a microdeletion of the STS gene. A
STS assay shows reduced or absent
enzyme activity in leukocytes, skin fibroblasts and keratinocytes in affected patients
and to a lesser degree in carriers. Elevated
cholesterol sulfate levels in the serum of
affected patients can be detected by chromatography or spectrophotometry but
serum cholesterol is normal in these
patients. Lipid thin layer chromatography
demonstrates increased cholesterol sulfate
in the stratum corneum. Lipoprotein electrophoresis may also be used since
increased cholesterol sulfate increases the
electrophoretic mobility of low density

lipoproteins. Additional methods for diagnosis include amplification of the 5’ 3’ ends of
the STS gene using PCR because most of
the patients have a complete deletion of
this gene.5,10 Maternal urine can be used to
detect high levels of sulfated estrogen precursors and low levels of estriol. Amniotic
fluid analysis may be used prenatally to
measure placental sulfatase activity and
elevated DHEAS, a STS substrate.4

Treatment
The aim of treatment for X-linked
ichthyosis is prevention and elimination of
scales. Topical keratolytics such as ammonium lactate contain lactic acid, an alpha
hydroxy acid with keratolytic action which
results in disadhesion of corneocytes.
Other treatments include emollients,
hydrating agents, and topical retinoids.
Lubrication and emollients which may
soften the skin and preparations containing
salicylic acid may provide help by removing
the scales but results are typically unsatisfactory. Systemic retinoids may be effective
but are only used in the most severe
cases.
The bioactive form of vitamin D3 has
been shown to modulate epidermal proliferation and differentiation. Calcipotriol is a
synthetic vitamin D analogue with the
capacity for binding to the vitamin D receptor and stimulating epidermal differentiation. A study by Kragballe et al used
calcipotriol ointment versus placebo twice
daily for 12 weeks in patients with disorders of keratinization. They concluded that
short term treatment (12 weeks) of calcipotriol ointment up to 100g/wk is moderately efficacious, well-tolerated and safe in
adult patients (over 12) with various
ichthyoses. Although the study was limited
to 67 patients with various ichthyoses, the
authors suggested the possible investigation of combination therapy with calcipotriol
and retinoids to observe potential synergistic effects and investigate their benefit.15
Topical tacalcitol (1α, 24-dihydroxyvitamin D3) has been tested in Japan as an
alternative treatment for ichthyoses with
retentive hyperkeratosis. In one singleblinded study of 9 patients by Okano, the
medication failed to show effectiveness
against different keratinizing disorders such
as X-linked ichthyosis, ichthyosis vulgaris
and acquired ichthyosis.16
This patient was successfully treated
with ammonium lactate 12% cream once
or twice per day and showed significant
improvement in clinical scaling.
Certain consultations may be of benefit
when working up a patient suspected of
having X-linked ichthyosis. A urology consultation is important to evaluate for cryptorchidism or other genital abnormalities.
An ophthalmology consultation may identify corneal opacities. In the case of

LAWLOR, ADLER

delayed labor in a mother with a previous
born X-linked ichthyosis child, an obstetrics
or geneticist consultation for higher risk
delivery in future pregnancies may be warranted.

Conclusion
X-linked ichthyosis is usually a clinically
mild eruption due to a genetic disorder of
keratinization. It develops at birth or in early
infancy and may be associated with extracutaneous manifestations. Patients may
present at a later age, as in our case, with
complaints of dry skin. The condition is
caused by a deficiency of STS that result
from abnormalities in its coding gene. A
lack of this enzyme results in increased
levels of cholesterol sulfate. Accumulation
of cholesterol sulfate is believed to cause
persistent keratinocyte adhesion, which
manifests as abnormal desquamation.
Diagnosis is made in a variety of ways and
treatment is directed towards the prevention and elimination of scales. The patient
in this case presentation responded well to
topical keratolytics applied once or twice a
day.
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ABSTRACT
Merkel cell carcinoma (MCC) is a rare neuroendocrine carcinoma that occurs most often in elderly whites on the neck,
extremities, and periocular regions on sun exposed areas. Although spontaneous remissions have been reported, the prognosis is
very poor. We present a case of MCC in a 68 year old Caucasian male who presented with an enlarging fibrous nodule on his leg
of 3 months duration.

Case Report
The patient is a 68 year old Caucasian
male who presented to the office complaining of a growth on his right lower leg that
had been increasing in size for the last 3
months (Figure 1). He denied any pain or
pruritis with the lesion and he denied a personal and family history of skin cancer. His
medical history was significant for coronary
artery disease, valvular heart disease, and
previous strokes. His medications included
warfarin, clopidogrel, metoprolol, losartan,
hydrochlorothiazide, nitroglycerin, and ezetimibe.
On physical examination, the patient
appeared to be well nourished and fully
alert and oriented. The lesion in question
was a solitary, round, hyperpigmented,
fibrous 1 cm nodule located on the lateral
aspect of the proximal third of his right
lower leg. The differential diagnosis
included neurofibroma, dermatofibroma,
dermatofibrosarcoma protuberans, and
nodular basal cell carcinoma and a shave
biopsy was performed.
Findings on histopathological examination revealed a neoplasm within the dermis
characterized by irregular aggregates of
cells dissecting between collagen bundles
and within blood vessels. The cells had
large nuclei with minimal cytoplasm and
nucleoli that were not conspicuous. The
differential diagnosis at this point included
metastatic neuroendocrine carcinoma and
MCC. Immunohistochemical studies were
performed and the neoplasm stained positively with antibodies against pankeratin,
cytokeratin (CK) 20, synaptophysin, and
CK 7. Further immunohistochemical studies with antibodies against endothelial cells
failed to reveal vascular invasion.
A search for a primary occult lesion as
the possible source of metastatic disease
was undertaken and the patient underwent
positron emission tomography (PET) scanning and gastrointestinal evaluation with
colonoscopy which were all negative. The
patient was then referred to a surgical
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oncologist for treatment. The lesion was
treated as a primary malignancy and wide
excision with sentinel node biopsy was performed.

Literature Review:
First described by Frederick Merkel in
1875 and by Toker in 1972 as a “trabecular
cancer”, MCC is now considered to be the
most aggressive cutaneous malignancy.1,2
Over 400 cases are reported each year in
the United States with mortality rates
between 25-35%.3,4
Merkel cells are of neuroendocrine origin
and are found in or near the basal layer of
the epidermis.2,5 They are believed to be
slow acting mechanoreceptors that provide
information about touch and hair movement.1 In the neoplastic form, they are
considered a malignancy of the amine precursor and uptake decarboxylase (APUD)
system.2 Names synonymous with MCC of
the skin include trabecular carcinoma,
cutaneous APUDoma, primary small cell
carcinoma, and primary neuroendocrine
carcinoma.2

Epidemiology
MCC is a rare form of cutaneous skin
cancer with an incidence of approximately
0.23/100,000 in whites with most cases
occurring in the seventh decade of life.1
The incidence for blacks is one-twentieth of
this figure.1 It occurs slightly more often in
women on sun exposed areas. Sites of
predilection include the head and neck in
50% of cases, particularly the periorbital
region, and the extremities in 40% of
cases.6,7

Etiology:
Exposure to UVA, UVB, arsenic, and
methoxsalen have all been implicated as a
cause of MCC.1 Reports by Miller indicate
that UVB exposure correlates with the incidence of MCC. 8 Higher risk patients
include those with congenital ectodermal
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Figure 1
dysplasia, Cowden’s disease, Hodgkin’s
disease, chronic lymphocytic leukemia
(CLL), and immunosuppresion.1,8 Specifically, renal transplant patients have a risk
of 0.13/1,000 while HIV patients have a relative risk of 13.4%.1

Clinical Presentation:
MCC usually presents as an asymptomatic red or violaceous papule or nodule.
Surface features may include a shiny
appearance,
telangiectasia,
and
ulceration.1,2,4 They are often no larger than
2 cm in diameter on presentation and may
have satellite lesions occurring secondary
to lymphatic spread.1

Histology:
MCC occurs most often in the dermis
and can extend into the subcutis. The
basophilic tumor cells are small and
monomorphic with round to oval shaped
nuclei and scant cytoplasm.2,5 The triad of
vesicular nuclei with small nucleoli, abundant mitoses, and apoptosis strongly suggests MCC.9 The Azzopardi phenomenon
refers to the deposition of DNA around
intratumoral blood vessels and has been
reported in MCC.5
There are three main histological patterns of MCC - trabecular, intermediate,
and small cell variant. The trabecular subtype is the least common pattern and iden-

Table 11,2,7
Immunohistochemical markers

MCC

Small cell carcinoma

Lymphoma

Neuron-specific enolase (NSE)

+

+

-

CK20

+

-

-

Leukocyte common antigen

-

-

+

Thyroid transcription factor (TTF-1)

-

+

-

Table 21,4 Staging for Merkel cell carcinoma
Stage

Description

IA

Disease confined to skin and </= 2cm in diameter

IB

Disease confined to skin and >2 cm in diameter

II

Involvement of regional lymph nodes

III

Metastatic disease

tified by round to polygonal shaped cells
that are compactly arranged around
adenexal structures.2,4 The intermediate
type is the most common histological type
and is recognized by less compact cells
that have a greater number of mitoses and
necrosis. This subtype is more aggressive
than the trabecular subtype. The small cell
subtype is as aggressive as the intermediate subtype. It mimics other types of small
cell carcinoma having sheets and clusters
of cells.4
SCC may be associated with MCC. One
pattern contains a grenz zone separating
the superficial SCC from dermal MCC and
the second shows SCC in nests surrounded by typical MCC.10
Because of the large differential associated with the histology of MCC including
small cell carcinoma and lymphoma,
immunohistochemistry is utilized for definitive diagnosis (Table 1).1,2 CK 20 is highly
specific for MCC and differentiates this
from small cell carcinoma.11 The use of this
marker in sentinel node biopsy is sensitive
but not 100% specific. Thyroid transcription
factor-1 (TTF-1), absent in MCC, is a new
marker that may be useful in differentiation
from small cell carcinoma where it is present.2,7 Other features include reactivity of
enolase, CK 8, 18, 19, 20, and chromagranin A. The neoplasm is TTF-1, S-100,
HMB-45, and NK 1/CB negative (Table 1).7

Staging:
Once the patient has been diagnosed
with MCC, the staging work up includes
CBC, serum electrolytes, and CT scan of
the chest, the latter also serving to rule out
small cell lung carcinoma.1 Radiolabelled
somatostatin analogue (octreotide) scintigraphy has a greater sensitivity than CT for
detecting metastases.1

Staging is based on the size of the primary tumor, nodal involvement, and metastasis (Table 2). Stage I accounts for
70-80% of cases, stage II 10-30%, and
stage III 1-4%.1
Elective lymph node dissection (ELND)
is recommended in the absence of clinically positive nodes for high risk patients
characterized by lesions greater than 2 cm,
high mitotic rates (more than 10 mitoses
per high power field), histological evidence
of lymphatic permeation, and small cell histological patterns.1 For areas with indeterminate lymphatic drainage (i.e. tumors on
the back), sentinel lymph node biopsy is
recommended over ELND.4

Differential Diagnosis:
The differential diagnosis of MCC
includes basal cell carcinoma (BCC), amelanotic melanoma, SCC, and cutaneous
lymphoma.1, 2

Treatment:
Stages I and II are treated for curative
intent while treatment of stage III is palliative.1 In stage I localized disease, acceptable treatment is achieved with wide
excision and radiotherapy. Recent studies
have indicated that optimal treatment is
achieved via Mohs surgery with adjuvant
radiotherapy. 12 One study showed that
patients treated with wide excision had a
recurrence rate of 32%, whereas those
treated by Mohs had a recurrence rate of
only 8%. However, in cases where Mohs
surgery may require a large excision, radiotherapy, as an adjunct to wide excision
may be sufficient as the tumor is exquisitely radiosensitive.1 Acceptable margins for
excision of a primary tumor is 2.5 to 3 cm
though some suggest that smaller margins
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may be taken in cosmetically sensitive
areas as long as radiotherapy is given.12
However, if no radiotherapy is given, wide
margins are required for better survival.
Radiation therapy has been shown to
reduce recurrences from 39% to 26% and
regional failure (nodal metastasis) from
46% to 22%.1 Radiation therapy is started
at 45-50 Gys in 20 to 25 divided fractions
as soon as the excisional wound heals.1
Stage II disease is treated with wide
local excision of the primary tumor and
regional lymph node dissection. If necessary, radiation at doses of 50-60 Gys are
used to debulk nodal masses. Surgery is
tailored to the patient and is based on the
size and location of the nodes and the condition of the patient.1 The Trans-Tasman
Radiation Oncology Group (TROG) treated
53 high risk patients with synchronized
chemoradiotherapy
and
adjuvant
chemotherapy which resulted in a three
year survival of 76%. 1 3 The role of
chemotherapy in the treatment of MCC,
however, still remains elusive.
Stage III disease occurs in 28-70% of
patients at initial presentation.1 In patients
with good bone marrow reserve and renal
function, the platin agents, carboplatin and
etoposide are favored and have resulted in
44% of patients having a complete
response to therapy and 11% having a partial response. Other studies have shown
this combination to have a 60% response
rate compared to the cyclophosphamide,
oxorubicin (or epirubicin), and vincristine
combination which has shown a 75.5%
response rate. 1 , 1 4 Further studies are
required. In addition, for those patients
with ulcerating, bleeding, or fungating
masses, radiation therapy can be used palliatively.

New Treatments:
Nerve growth factor inhibitor and Bcl-2
antisense oligonucleotides are the newest
chemotherapeutic agents presently being
studied.12 However, with reports of spontaneous remission even in stage III disease,
research is focusing more on immunotherapy.12

Prognosis:
Poor prognostic signs include nodal disease (median survival is 13 months vs. 40
months if nodes are not involved), metastasis (median survival 9 months), male sex,
tumor size greater than 2 cm, age older
than 60 years, and lack of radiotherapy.1,5
The prognosis of lesions in the lower
extremities may also be relatively poorer
since these lesions are often under treated
because of less tolerance to radiation and
greater difficulty in repairing wide excisions
in this site.1
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Recurrence:

Conclusion:

Local recurrence occurs in approximately 20-44% of patients within 4 months
of excision. Regional lymph node dissection and radiation therapy are options for
these patients and those who have
reached their maximum tolerated dose of
radiation or have had complete nodal dissection. For patients who can neither have
further radiation or nodal dissection,
chemotherapy may be an option.4

Merkel cell carcinoma, although a rare
neoplasm, must be considered in those
patients with risk factors because of its
aggressive behavior. Its relatively benign
clinical appearance can often delay diagnosis and increase the likelihood of local
spread and metastasis. A high index of
suspicion is required and a biopsy, at the
very least, is warranted for these unassuming lesions especially in elderly patients
complaining of a rapid growth on sun
exposed skin areas.

Follow-up:
Patients diagnosed with MCC should be
followed closely with visits every 3 months
for the first three years followed by annual
appointments. Each visit should consist of
a full detailed physical exam and a review
of systems. Laboratory and radiological
studies are ordered when clinically warranted.11
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ABSTRACT
Unilateral laterothoracic exanthem (ULE), also known as asymmetric periflexural exanthem of childhood (APEC), is a disease
of probable viral origin characterized by unilateral onset and predictable progression. The disease was first described in 1962 by
Brunner in a paper entitled, “A new papular erythema of childhood” (1). Thirty years later, Bodemer and Prost described 18
patients with a similar unilateral rash and named the disease Unilateral Laterothoracic Exanthem (2). Case reports concur that
onset is always unilateral and frequently localized to the axilla, laterothoracic region and flank. The rash commonly progresses in
a centrifugal pattern, becoming bilateral while maintaining an asymmetric appearance. A 12 month old male presented to our
office with scattered, mildly erythematous, scarlatiniform papular lesions on the left arm, left thorax, left leg and left palm. With
the existence of so many nonspecific viral eruptions in childhood, the subjective report of unilateral onset is often times the clinicians’ key to diagnosis.

Introduction
Historical Perspective
Prior to receiving its name, unilateral laterothoracic exanthem was first described
in 1962 by Brunner et al in a paper entitled,
“A new papular erythema of childhood”.
They spoke of a newly described, erythematous eruption, primarily unilateral, noted
in children between the ages of 6 months
and 5 years. 1 Similar unilateral lesions
were independently reported by Dr. William
Laur in the same year during a dermatology presentation at the 1962 Texas Medical Association meeting. He described 175
patients with a patch of discrete, papular,
pink, lichenoid lesions often appearing on
one side of the thorax and extending into
the axillary region. He proposed the name
lichen miliaris.3 Thirty years later in 1992,
Bodemer and Prost coined the term Unilateral Laterothoracic Exanthem (ULE) to
describe the disease. They described eruptions in 18 children, initially unilateral and
localized close to the axilla, which had
characteristic features.2

Definition
Unilateral laterothoracic exanthem is a
disease of unknown etiology occurring primarily in children between 6 months and 5
years of age and identifiable by its distinct
eruptions with unilateral onset.

Etiology
Unilateral laterothoracic exanthem has
no known cause but is speculated by some
investigators to have a viral etiology.2 The
disease affects girls more commonly than
boys (2:1) and usually occurs in late winter
and spring. Duration of illness varies signifi-

Figure 1
cantly from case to case but has been
reported to last anywhere from 2 weeks to
12 weeks. The illness resolves spontaneously without treatment.

Clinical Description
Lesions most commonly arise on the
trunk or axilla but in rare cases may begin
on the extremities or in the groin region.4
Regardless of initial localization, eruptions
ultimately will advance to involve the thorax.3 Spread is centrifugal with approximately 70% of cases advancing to the
contralateral side.6 The eruptions maintain
an asymmetric appearance throughout the
disease course with the side of onset being
dominantly affected. Involvement of the
hands, feet and face, although rare, has
been noted.3
Eruptions are usually small erythematous papules, scarlatiniform in appearance
but poorly demarcated.5 Initially morbiliform
in nature, these mildly pruritic lesions
progress to eczematous plaques.4 A distinct halo surrounding the papules is considered by some researchers to be a key
diagnostic feature.3, 4

Figure 2
Many children have upper respiratory
symptoms or gastrointestinal symptoms
including fever, malaise, vomiting, and diarrhea in association with the eruptions. One
study reported that 77% of the 48 children
studied had infectious symptoms before or
during the outbreak. 4 Regional lymphadenopathy and mild pruritis are also
common findings. No significant laboratory
abnormalities have been found to be associated with the disease.4

Histologic Description
Skin biopsies show mild to moderate
perivascular, predominately lymphocytic,
infiltrate composed primarily of T lympho-
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Scattered, mildly erythematous, scarlatiniform papular lesions were observable
unilaterally on the left arm (figure 2), left lateral thorax extending to the left flank, left
leg and left palm. The left side was largely
affected but the right was spared. Affected
areas had atopic appearing skin.
Follow up examination revealed complete resolution of the unilateral laterothoracic exanthem. Total disease duration
was four weeks with spontaneous resolution.

Discussion

Figure 3
cytes (specifically CD 4+ T cells).4, 3, 5 The
infiltrate surrounds and involves the eccrine
ducts but spares the secretory coils.6

Differential Diagnosis
Unilateral laterothoracic exanthem can
be easily mistaken for scabies, scarlet
fever, contact dermatitis, tinea corporis, miliaria, Gianotti-Crosti syndrome, atypical
pityriasis rosea, and atopic dermatitis.4, 7 It
is commonly diagnosed as a nonspecific
drug or viral eruption.

Case Report
A 12 month old male presented in April
2005 with a rash of 16 days duration. An
erythematous rash began on the left leg
and then spread to the left thorax. (figures
1 & 3) The lesions were mildly pruritic at
onset but itching had resolved by presentation in our office. After several days, the
rash became dry and bumpy. The patient
had been using mometasone furoate
cream prescribed by his pediatrician three
days prior. This treatment was largely
unsuccessful.
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Although the etiology of unilateral laterothoracic exanthem is unknown, the proposed theories of viral origin seem
appropriate. Viral exanthems are very common in childhood and most often
harmless.8 The young age of the affected
population, its seasonal affliction, and its
associated viral symptoms like lymphadenopathy, upper respiratory tract
infections and fever are all suggestive of a
viral cause.2 In addition, researchers report
broad spectrum antibiotics to be an ineffective treatment.2 Spontaneous resolution
without the aid of steroids, creams, antibiotics, or antihistamines is inevitable
although the extensive variability of time
course makes complete resolution unpredictable.4 No long term recurrences have
been reported.
The term unilateral laterothoracic exanthem can be misleading. 4 Although the
unique distinction of this disease is its obvious onset on one side of the body, the
diagnosis is commonly missed. Often times
children do not present to the practitioner
until the rash has significantly spread. With
as many as 70% of the cases having bilateral involvement, the likelihood of a child
presenting with a nondistinct bilateral rash
is very high.6 A good history, revealing unilateral onset, and a high index of suspicion
are often necessary to accurately diagnose
unilateral laterothoracic exanthem. Unilateral laterothoracic exanthem typically
spares the face, hands, feet and genitals
although rare cases involving these areas
have been reported.3, 4

In our patient, the characteristic unilateral onset, age, seasonal predominance,
rash appearance and clinical features were
observed. The lesions remained unilateral
throughout the entire four week duration of
the illness.

Conclusion
The differential diagnosis for unilateral
laterothoracic exanthem includes many
common skin eruptions. Among others, it is
not uncommon for unilateral laterothoracic
exanthem to be mistaken for scabies,
atopic dermatitis, tinea corporis, or scarlet
fever. Although all are very treatable, each
entity has its own distinctive treatment regimen and time course. With a definitive
diagnosis of unilateral laterothoracic exanthem, parents can avoid using unnecessary prescriptions and be assured of the
illness’ harmless nature and spontaneous
resolution. It is likely that the incidence of
unilateral laterothoracic exanthem is much
higher than what is currently reported in the
literature. Although it is considered a harmless illness, the importance to differentiate
it from other viral exanthems of childhood
will accumulate significance as we learn
more about its etiology.
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)F NO IMPROVEMENT IS SEEN IN  WEEKS THE PATIENT SHOULD BE INSTRUCTED TO CONTACT A PHYSICIAN 4HE SAFETY OF THE USE OF
6!./3© #REAM FOR LONGER THAN  WEEKS HAS NOT BEEN ESTABLISHED

,ABORATORY 4ESTS 4HE COSYNTROPIN !#4(  STIMULATION TEST MAY BE HELPFUL IN EVALUATING PATIENTS FOR (0! AXIS SUPPRESSION
#ARCINOGENESIS -UTAGENESIS AND )MPAIRMENT OF &ERTILITY ,ONG TERM ANIMAL STUDIES HAVE NOT BEEN PERFORMED TO
EVALUATE THE CARCINOGENIC POTENTIAL OR THE EFFECT ON FERTILITY OF FLUOCINONIDE

   







   

 




)NFORMATION FOR THE 0ATIENT 0ATIENTS USING 6!./3© #REAM SHOULD RECEIVE THE FOLLOWING INFORMATION AND INSTRUCTIONS
4HIS INFORMATION IS INTENDED TO AID IN THE SAFE AND EFFECTIVE USE OF THIS MEDICATION )T IS NOT A DISCLOSURE OF ALL POSSIBLE
ADVERSE OR UNINTENDED EFFECTS
 6!./3© #REAM IS TO BE USED AS DIRECTED BY THE PHYSICIAN )T IS FOR EXTERNAL USE ONLY !VOID CONTACT WITH THE EYES
 6!./3© #REAM SHOULD NOT BE USED FOR ANY DISORDER OTHER THAN THAT FOR WHICH IT WAS PRESCRIBED
 4HE TREATED SKIN AREA SHOULD NOT BE BANDAGED OR OTHERWISE COVERED OR WRAPPED SO AS TO BE OCCLUSIVE UNLESS
DIRECTED BY THE PHYSICIAN
 0ATIENTS SHOULD REPORT TO THEIR PHYSICIAN ANY SIGNS OF LOCAL ADVERSE REACTIONS
 /THER CORTICOSTEROID CONTAINING PRODUCTS SHOULD NOT BE USED WITH 6!./3© #REAM WITHOUT FIRST TALKING TO THE PHYSICIAN



&LUOCINONIDE IS AN ALMOST ODORLESS WHITE TO CREAMY WHITE CRYSTALLINE POWDER )T IS PRACTICALLY INSOLUBLE IN WATER AND SLIGHTLY
SOLUBLE IN ETHANOL

&LUOCINONIDE REVEALED NO EVIDENCE OF MUTAGENIC OR CLASTOGENIC POTENTIAL BASED ON THE RESULTS OF TWO IN VITRO GENOTOXICITY
TESTS !MES TEST AND AN IN VITRO CHROMOSOMAL ABERRATION ASSAY IN HUMAN LYMPHOCYTES  (OWEVER FLUOCINONIDE WAS POSITIVE
FOR CLASTOGENIC POTENTIAL WHEN TESTED IN THE IN VIVO MOUSE MICRONUCLEUS ASSAY

%ACH GRAM OF 6!./3© #REAM CONTAINS  MG MICRONIZED FLUOCINONIDE IN A CREAM BASE OF PROPYLENE GLYCOL 530 DIMETHYL
ISOSORBIDE GLYCERYL STEARATE AND 0%'  STEARATE GLYCERYL MONOSTEARATE .& PURIFIED WATER 530 CARBOPOL  .&
DIISOPROPANOLAMINE AND CITRIC ACID 530

0REGNANCY #ATEGORY # 4ERATOGENIC %FFECTS #ORTICOSTEROIDS HAVE BEEN SHOWN TO BE TERATOGENIC IN LABORATORY ANIMALS
WHEN ADMINISTERED SYSTEMICALLY AT RELATIVELY LOW DOSAGE LEVELS 3OME CORTICOSTEROIDS HAVE BEEN SHOWN TO BE TERATOGENIC
AFTER DERMAL APPLICATION IN LABORATORY ANIMALS
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4HERE ARE NO ADEQUATE AND WELL CONTROLLED STUDIES IN PREGNANT WOMEN 4HEREFORE 6!./3© #REAM SHOULD BE USED DURING
PREGNANCY ONLY IF THE POTENTIAL BENEFIT JUSTIFIES THE POTENTIAL RISK TO THE FETUS

4HE EXACT MECHANISM OF ACTION OF TOPICAL CORTICOSTEROIDS SUCH AS FLUOCINONIDE IN THE TREATMENT OF PSORIASIS IS NOT KNOWN
(OWEVER TOPICAL CORTICOSTEROIDS ARE THOUGHT TO BE EFFECTIVE PRIMARILY BECAUSE OF THEIR ANTI INFLAMMATORY ANTI PRURITIC AND
VASOCONSTRICTIVE ACTIONS 4HE MECHANISM OF THE ANTI INFLAMMATORY ACTIVITY OF TOPICAL CORTICOSTEROIDS IN GENERAL IS UNCLEAR
(OWEVER CORTICOSTEROIDS ARE THOUGHT TO ACT BY INDUCTION OF PHOSPHOLIPASE !  INHIBITORY PROTEINS COLLECTIVELY CALLED
LIPOCORTINS )T IS POSTULATED THAT THESE PROTEINS CONTROL THE BIOSYNTHESIS OF POTENT MEDIATORS OF INFLAMMATION SUCH AS
PROSTAGLANDINS AND LEUKOTRIENES BY INHIBITING THE RELEASE OF THEIR COMMON PRECURSOR ARACHADONIC ACID !RACHADONIC
ACID IS RELEASED FROM MEMBRANE PHOSPHOLIPIDS BY PHOSPHOLIPASE ! 
0HARMACOKINETICS 4HE EXTENT OF PERCUTANEOUS ABSORPTION OF TOPICAL CORTICOSTEROIDS IS DETERMINED BY MANY FACTORS
INCLUDING THE VEHICLE AND THE INTEGRITY OF THE EPIDERMAL BARRIER /CCLUSIVE DRESSINGS WITH HYDROCORTISONE FOR UP TO 
HOURS HAVE NOT BEEN DEMONSTRATED TO INCREASE PENETRATION HOWEVER OCCLUSION OF HYDROCORTISONE FOR  HOURS MARKEDLY
ENHANCES PENETRATION 4OPICAL CORTICOSTEROIDS CAN BE ABSORBED FROM NORMAL INTACT SKIN )NFLAMMATION ANDOR OTHER DISEASE
PROCESSES IN THE SKIN MAY INCREASE PERCUTANEOUS ABSORPTION

.URSING -OTHERS 3YSTEMICALLY ADMINISTERED CORTICOSTEROIDS APPEAR IN HUMAN MILK AND COULD SUPPRESS GROWTH INTERFERE
WITH ENDOGENOUS CORTICOSTEROID PRODUCTION OR CAUSE OTHER UNTOWARD EFFECTS )T IS NOT KNOWN WHETHER TOPICAL
ADMINISTRATION OF CORTICOSTEROIDS COULD RESULT IN SUFFICIENT SYSTEMIC ABSORPTION TO PRODUCE DETECTABLE QUANTITIES IN BREAST
MILK .EVERTHELESS 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
0EDIATRIC 5SE 5SE IN PATIENTS UNDER  YEARS OF AGE IS NOT RECOMMENDED 3AFETY AND EFFECTIVENESS IN PEDIATRIC PATIENTS
HAVE NOT BEEN ESTABLISHED "ECAUSE OF A HIGHER RATIO OF SKIN SURFACE AREA TO BODY MASS PEDIATRIC PATIENTS ARE AT A GREATER
RISK THAN ADULTS OF (0! AXIS SUPPRESSION AND #USHINGS SYNDROME WHEN THEY ARE TREATED WITH TOPICAL CORTICOSTEROIDS 4HEY
ARE THEREFORE ALSO AT GREATER RISK OF ADRENAL INSUFFICIENCY DURING OR AFTER WITHDRAWAL OF TREATMENT !DVERSE EFFECTS INCLUDING
STRIAE HAVE BEEN REPORTED WITH INAPPROPRIATE USE OF TOPICAL CORTICOSTEROIDS IN INFANTS AND CHILDREN

6ASOCONSTRICTOR STUDIES PERFORMED WITH 6!./3© #REAM  IN HEALTHY SUBJECTS INDICATE THAT IT IS IN THE SUPER HIGH
RANGE OF POTENCY AS COMPARED WITH OTHER TOPICAL CORTICOSTEROIDS HOWEVER SIMILAR BLANCHING SCORES DO NOT NECESSARILY IMPLY
THERAPEUTIC EQUIVALENCE

(0! AXIS SUPPRESSION #USHINGS SYNDROME LINEAR GROWTH RETARDATION DELAYED WEIGHT GAIN AND INTRACRANIAL HYPERTENSION
HAVE BEEN REPORTED IN CHILDREN RECEIVING TOPICAL CORTICOSTEROIDS -ANIFESTATIONS OF ADRENAL SUPPRESSION IN CHILDREN INCLUDE
LOW PLASMA CORTISOL LEVELS AND ABSENCE OF RESPONSE TO COSYNTROPIN !#4(   STIMULATION -ANIFESTATIONS OF INTRACRANIAL
HYPERTENSION INCLUDE BULGING FONTANELLES HEADACHES AND BILATERAL PAPILLEDEMA

!PPLICATION OF 6!./3© #REAM  TWICE DAILY FOR  DAYS IN  ADULT PATIENTS WITH PLAQUE TYPE PSORIASIS   "3!
MEAN  "3! SHOWED DEMONSTRABLE (0! AXIS SUPPRESSION IN  PATIENTS WITH  AND  "3! WHERE THE CRITERION
FOR (0! AXIS SUPPRESSION IS A SERUM CORTISOL LEVEL OF LESS THAN OR EQUAL TO  MICROGRAMS PER DECILITER  MINUTES AFTER
STIMULATION WITH COSYNTROPIN !#4(   

'ERIATRIC 5SE #LINICAL STUDIES OF 6!./3© #REAM DID NOT INCLUDE SUFFICIENT NUMBERS OF SUBJECTS AGED  AND OVER TO
DETERMINE WHETHER THEY RESPOND DIFFERENTLY FROM YOUNGER SUBJECTS )N GENERAL DOSE SELECTION FOR AN ELDERLY PATIENT SHOULD
BE CAUTIOUS

4REATMENT OF PATIENTS WITH 6!./3© #REAM FOR MORE THAN  WEEKS AT A TIME IS NOT RECOMMENDED AND ONLY SMALL AREAS
SHOULD BE TREATED AT ANY ONE TIME DUE TO THE INCREASED RISK OF (0! AXIS SUPPRESSION 3EE 02%#!54)/.3 
(0! AXIS SUPPRESSION HAS NOT BEEN EVALUATED IN PSORIASIS PATIENTS WHO ARE LESS THAN  YEARS OF AGE
#,).)#!, 345$)%3
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4HE FOLLOWING ADDITIONAL LOCAL ADVERSE REACTIONS HAVE BEEN REPORTED WITH TOPICAL CORTICOSTEROIDS AND THEY MAY OCCUR MORE
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4REATMENT BEYOND  CONSECUTIVE WEEKS IS NOT RECOMMENDED AND THE TOTAL DOSAGE SHOULD NOT EXCEED  GWEEK BECAUSE
THE SAFETY OF 6!./3© #REAM FOR LONGER THAN  WEEKS HAS NOT BEEN ESTABLISHED AND BECAUSE OF THE POTENTIAL FOR THE DRUG
TO SUPPRESS THE HYPOTHALAMIC PITUITARY ADRENAL (0! AXIS 4HERAPY SHOULD BE DISCONTINUED WHEN CONTROL OF PSORIASIS HAS
BEEN ACHIEVED )F NO IMPROVEMENT IS SEEN WITHIN  WEEKS REASSESSMENT OF THE DIAGNOSIS MAY BE NECESSARY
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4WICE DAILY APPLICATION HAS BEEN SHOWN TO BE MORE EFFECTIVE IN ACHIEVING TREATMENT SUCCESS AFTER  WEEKS OF
TREATMENT 3EE #,).)#!, 345$)%3 

#/.42!).$)#!4)/.3

4REATMENT WITH 6!./3© #REAM SHOULD BE LIMITED TO  CONSECUTIVE WEEKS AND AMOUNTS GREATER THAN
 GWEEK SHOULD NOT BE USED

6!./3© #REAM IS CONTRAINDICATED IN THOSE PATIENTS WITH A HISTORY OF HYPERSENSITIVITY TO ANY OF THE COMPONENTS OF
THE PREPARATION
02%#!54)/.3

4HERAPY SHOULD BE DISCONTINUED WHEN CONTROL HAS BEEN ACHIEVED )F NO IMPROVEMENT IS SEEN WITHIN  WEEKS
REASSESSMENT OF DIAGNOSIS MAY BE NECESSARY
(/7 3500,)%$

'ENERAL 3YSTEMIC ABSORPTION OF TOPICAL CORTICOSTEROIDS CAN PRODUCE REVERSIBLE HYPOTHALAMIC PITUITARY ADRENAL (0!
AXIS SUPPRESSION WITH THE POTENTIAL FOR GLUCOCORTICOSTEROID INSUFFICIENCY AFTER WITHDRAWAL OF TREATMENT -ANIFESTATIONS OF
#USHINGS SYNDROME HYPERGLYCEMIA AND GLUCOSURIA CAN ALSO BE PRODUCED IN SOME PATIENTS BY SYSTEMIC ABSORPTION OF
TOPICAL CORTICOSTEROIDS WHILE ON TREATMENT 5SE OF MORE THAN ONE CORTICOSTEROID CONTAINING PRODUCT AT THE SAME TIME MAY
INCREASE TOTAL SYSTEMIC GLUCOCORTICOID EXPOSURE

 G .$#   

0ATIENTS APPLYING A TOPICAL STEROID TO A LARGE SURFACE AREA OR TO AREAS UNDER OCCLUSION SHOULD BE EVALUATED PERIODICALLY FOR
EVIDENCE OF (0! AXIS SUPPRESSION 4HIS MAY BE DONE BY USING COSYNTROPIN !#4(  STIMULATION TESTING 0ATIENTS SHOULD
NOT BE TREATED WITH 6!./3© #REAM FOR MORE THAN  WEEKS AT A TIME AND ONLY SMALL AREAS SHOULD BE TREATED AT ANY ONE
TIME DUE TO THE INCREASED RISK OF (0! AXIS SUPPRESSION

-ANUFACTURED FOR
-%$)#)3 4HE $ERMATOLOGY #OMPANY 
3COTTSDALE !: 

6!./3© FLUOCINONIDE #REAM  IS SUPPLIED IN ALUMINUM TUBES AS FOLLOWS
 G .$#   
3TORE AT CONTROLLED ROOM TEMPERATURE  O TO  O#  O TO  O& 

)F (0! 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 2ECOVERY OF (0! AXIS FUNCTION IS GENERALLY PROMPT UPON DISCONTINUATION OF TOPI
CAL CORTICOSTEROIDS )NFREQUENTLY SIGNS AND SYMPTOMS OF GLUCOCORTICOSTEROID INSUFFICIENCY MAY OCCUR REQUIRING SUPPLEMENTAL
SYSTEMIC CORTICOSTEROIDS &OR INFORMATION ON SYSTEMIC SUPPLEMENTATION SEE PRESCRIBING INFORMATION FOR THOSE PRODUCTS

-ANUFACTURED BY
0ATHEON )NC
-ISSISSAUGA /NTARIO
#ANADA ,. +

!PPLICATION OF 6!./3© #REAM  TWICE DAILY FOR  DAYS IN  ADULT PATIENTS WITH PLAQUE TYPE PSORIASIS   "3!
MEAN  "3! SHOWED DEMONSTRABLE (0! AXIS SUPPRESSION IN  PATIENTS  

-ADE IN #ANADA

(0! AXIS SUPPRESSION HAS NOT BEEN EVALUATED IN PSORIASIS PATIENTS WHO ARE LESS THAN  YEARS OLD 0EDIATRIC PATIENTS MAY
BE MORE SUSCEPTIBLE TO SYSTEMIC TOXICITY FROM EQUIVALENT DOSES DUE TO THEIR LARGER SKIN SURFACE TO BODY MASS RATIOS
3EE 02%#!54)/.3n0EDIATRIC 5SE

0RESCRIBING INFORMATION AS OF &EBRUARY 

)F IRRITATION DEVELOPS 6!./3© #REAM SHOULD BE DISCONTINUED AND APPROPRIATE THERAPY INSTITUTED !LLERGIC 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 3UCH AN OBSERVATION SHOULD BE CORROBORATED WITH APPROPRIATE DIAGNOSTIC PATCH TESTING
)F CONCOMITANT SKIN INFECTIONS ARE PRESENT OR DEVELOP AN APPROPRIATE ANTIFUNGAL OR ANTIBACTERIAL AGENT SHOULD BE USED )F A
FAVORABLE RESPONSE DOES NOT OCCUR PROMPTLY USE OF 6!./3© #REAM SHOULD BE DISCONTINUED UNTIL THE INFECTION HAS BEEN
ADEQUATELY CONTROLLED
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Hormonal Controls of Hair: What is the Role of Menopause?
Michelle Endicott, D.O., Paradi Mirmirani, M.D., University Hospitals of Cleveland

ABSTRACT
Women currently spend one-third of their lives in a post-menopausal state. The significant hormonal alterations that occur
during menopause cause many changes throughout the body, including the skin1. Various lines of evidence suggest that modifications in hair growth and texture may also occur in post-menopausal women; however these changes have not been carefully
examined.
When evaluating and treating a post-menopausal woman with hair loss, it is crucial that the clinician understand the role of
hormones in hair growth and cycling. To that end, this article reviews the current body of knowledge on hormonal hair controls,
and addresses the possible ramifications of hormonal changes in post-menopausal hair

Background
Embryology and Anatomy: Hair follicles
are first seen in the ninth week of gestation
with no new hair follicles formed after birth.1
The normal scalp contains roughly 100,000
hairs.2 Each hair follicle is typically divided
into three sections: the infundibulum, isthmus, and the lower follicle. The infundibulum extends from the skin surface to the
opening of the sebaceous duct. The isthmus extends from the sebaceous duct to
the insertion of the erector pili muscle.
Finally, the lower follicle extends from the
muscle to the base of the matrix. The
matrix surrounds the follicular papilla,
which is the capillary-containing dermal
structure.2
Hair Cycle: Hair cycling consists of three
stages: growing (anagen), involution (catagen), and resting (telogen). During the anagen stage, the matrix cells proliferate and
produce the hair shaft. It is estimated that
about 90% of the hair follicles located on
the scalp are in the anagen phase.2 Catagen phase is a state of regression in which
the lower portion of the hair follicle undergoes resorption as it moves upward to the
level of the hair bulge. Finally, telogen is
the resting phase in which the follicle
remains quiet until the end of the phase in
which the hair is shed. Since the hair follicle is a self-renewing tissue, stem cells are
present for regeneration. These stem cells
are believed to be located in the bulge
region. The stem cells and the follicular
papilla have many signaling interactions
that determine when the follicle undergoes
cyclic transformation.2
Menopause: Menopause is defined as
the permanent cessation of menses. The
mean age that women undergo
menopause is 51 thus women spend about
one-third of their life in the postmenopausal period.4 The post-menopausal
ovary produces minimal estrogen. The
major source of estrogen in the postmenopausal female is from adrenal androgen, which undergo aromatization by

peripheral tissues to estrogens.4 Women
who chose to begin hormone replacement
therapy typically take estrogen alone or in
combination with progestin. Hormone
replacement therapy is known to relieve
menopausal symptoms and physical
changes associated with depleted endogenous estrogen levels. The rate of current
users of hormone replacement therapy has
varied as the perceptions about the benefits and risks has changed throughout the
past decade.4

Hormonal Controls of Hair
Androgens: The role of androgens in
hair growth and cycling has been well
described. The growth of human hair,
except for the scalp and eyelashes, is
increased by androgens as is the diameter
and length of the hair fiber.5 The duration
of the anagen cycle is also lengthened by
androgens resulting in hairs becoming
longer. However androgens are also paradoxically involved in scalp hair thinning in
hereditary or androgenetic alopecia.
Androgens are derived from three
sources: gonads, adrenal gland, and the
peripheral conversion of weak precursor
hormones into potent androgens. Within
certain cells, dehydroepiandrosterone and
androstenedione may be converted to
testosterone, and testosterone may be
converted to the move potent androgen
dihydrotestosterone (DHT).5 The conversion of testosterone to 5-alpha-dihydrotestosterone (DHT) can occur by two
distinct isoforms of 5 a reductase-type I
and type II. Both type I and type II isoenzymes have been identified in the outer
root sheath of hair follicles of men and
women.3 Unbound circulating androgens
diffuse into cells where they bind directly to
intracellular androgen receptor or after conversion to DHT. These receptors then
behave as transcription factors that can
stimulate or inhibit gene expressions by
binding to DNA hormone response elements.5
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Several clinical observations have supported the role that androgens are involved
in the hair cycle. It has been noted since
ancient times that men castrated before
puberty retain their prepubertal hairline and
do not go bald. Patients with mutations in
the 5-alpha-reductase II gene, do not experience recession of the hairline or balding.8
Also, it has been shown that 5-alphareductase type II inhibitor, finasteride,
resulted in halting the progression of balding in men.7 These observations support
the theory that DHT, the potent metabolite
of testosterone, may convert large follicles
to miniaturized follicles in specific regions
of the scalp. Hair transplantation demonstrates that hair follicles from the occipital
scalp are affected very little by androgenmediated hair miniaturization unlike the
hair follicles located on frontal area of the
scalp. After transplantation to the frontal
scalp, the occipital hairs continue to grow
proving that androgen responsiveness is
determined at the level of the follicle.5
Since the diameter of the hair correlates
with volume of the dermal papillae, androgens must mediate their effect by affecting
the dermal papilla. In fact, two studies on
human skin have shown androgen receptor expression in the nuclei of cells in the
dermal papilla.6,7 In another study it was
noted that both women and men have
higher levels of androgen receptors in the
frontal hair follicles than in occipital
follicles.10
Estrogen: Estrogen acts via estrogen
receptors that belong to a superfamily of
nuclear receptors. There are two known
estrogen receptors termed alpha (ER
alpha) and beta (ER beta).11 Several studies have demonstrated the influence of
estrogen on the rodent hair cycle. For
example, Smart and colleagues have
shown that placing topical estradiol on
mice maintains their hair follicles in telogen
phase thus blocking its movement into
anagen, resulting in the inhibition of hair
growth.11 Futhermore, the application of an
antiestrogen stimulated the telogen follicle
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into anagen earlier than the control mice.
Thus the effect of estrogen may be due to
an inhibition of the telogen-anagen transition. Work performed by Johnson showed
that the removal of ovaries in rats
increased the growth and length of hairs,
and accelerated the loss of club hairs.12
Treatment of the ovariectomized rats with
estradiol reduced the rate of growth and
delayed the loss of the telogen club hair
suggesting that estradiol can prevent the
initiation of anagen and lengthen the duration of the resting period.12
The follicular target for estrogens in
rodents is mainly the dermal papilla with
some localizations to the outer root
sheath.13 A recent study performed by
Moverare et al, suggested that the effect of
estrogen on the hair cycle is via estrogen
receptor alpha resulting in inhibition of telogen-anagen transition in mice.11 Immunohistochemical stains have localized the
ERa to the dermal papilla of telogen follicles.11
Recently through the advances in tissue
culture techniques, it has been shown that
organ culture of human scalp hair follicles
exposed to 5ng/ml of estradiol results in
decrease growth. However, in the same
study it was shown that the cells of the in
the dermal papilla when exposed to similar
levels of estradiol resulted in proliferation.
Estrogen is clearly an important regulator
of hair follicle cycling however its effects in
humans are not fully known.12
In pregnant women, estrogen an
increase in hair growth due to a greater
number of hairs in the anagen phase is
seen. During the postpartum period, the
excess anagen hairs may enter the telogen
phase, resulting in a dramatic hair shedding. Although higher estrogen levels likely
play a role in this alteration of hair cycle, it
is difficult to attribute this phenomenon to
estrogen alone because there are many
hormonal changes seen in pregnancy such
as increase in progesterone and prolactin.11

Alterations in the hair cycle may also
occur in postmenopausal women however
the etiology of such changes is not well
understood. To date, animal and human
studies investigating the role of estrogens
on the hair cycle have been conflicting.
Chronic telogen effluvium is a recently
described condition that results in diffuse
scalp hair loss and is typically seen in
women in their fourth to sixth decades of
life. It typically presents with an abrupt hair
loss that can have a fluctuating course lasting at least 6 months and may continue for
6-7 years. Chronic telogen effluvium is usually self-limiting, however the volume of
hair typically does not return to premorbid
volume.14
Inflammatory hair disorders have also
been described in post-menopausal
women. A condition that is seen almost
exclusively in post-menopausal women is
frontal fibrosing alopecia. Frontal fibrosing
alopecia is associated with perifollicular
erythema and progressive frontal hairline
recession and is considered a variant of
lichen planopilaris.15 Frontal fibrosing alopecia is likely not the main cause of postmenopausal hair loss since it has been
recently reported to occur in a man and
hormone replacement therapy did not
appear to alter the course of disease.15,16
In summary, until further studies are carried out to better study the hormonal alterations in menopause and the effects they
may have on the hair cycle there is inadequate information to attribute specific hair
changes to hormonal alterations seen in
menopause. There is currently no evidence
to recommend hormone supplementation
as treatment of any hair changes in a postmenopausal woman.
The practitioner seeing a postmenopausal woman with a complaint of
hair loss needs to evaluate the woman for
all possible causes while validating the
possibility that hormonal alterations of
menopause may influence the hair follicle.

Hair Loss in PostMenopausal Women
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HORMONAL CONTROLS OF HAIR: WHAT IS THE ROLE OF MENOPAUSE?

Cellulitis Due to Aeromonas and Flavobacterium: A Case Review
W. Elliot Love, DO, Lake Erie College of Osteopathic Medicine, Erie, PA, Paul M. Newell, MD, Chief, Division of Infectious Diseases, Hamot
Medical Center, Erie, PA; Clinical Associate Medical Professor, Drexel University College of Medicine, Philadelphia, PA

ABSTRACT
Cellulitis is a skin infection generally caused by gram-positive bacteria, which often travels into subcutaneous tissue. Although
Staph. aureus and Strep. pyogenes are the most common culprits, a myriad of other organisms can cause this disease. While
“common diseases are common,” it is crucial to determine the organism causing the disease in order to appropriately treat the
patient.
Key Words: Cellulitis, Aeromonas, Flavobacterium

Case Report
This 52-year-old male presented with a
two-year history of metastatic prostate carcinoma. He had received hormonal and
chemotherapeutic treatments without significant response. The patient had a history
of chronic back pain and a traumatic right
above the knee amputation. He presented
to the emergency department because of
progressive vomiting and intractable pain
due to bone metastases.
The patient had chronic lower extremity
edema for several months prior to presentation. A few weeks prior to presentation,
the patient experienced increased swelling
and discoloration of his left leg. He denied
fever or chills. He developed a erythematous and violaceous patch with a pale
white central area. The patient was started
on cephalexin (Keflex) for leg cellulites nine
days prior to presentation. He began to
have nausea and vomiting with decrease in
his oral intake. The patient was unable to
take his medications on a regular basis.
The patch on his left leg was noted on
presentation. The patient had an abnormal BUN, creatnine, as well as being
hypokalemic and hyponatremic. He was
also hypotensive. A working diagnosis of
cellulites was entertained, and he was
started on ampicillin/sulbactam (Unasyn) in
the emergency room. Piperacillin/tazobactam (Zosyn) was started after admission,
and an infectious disease consult was
requested.
Physical examination on admission
demonstrated that the patient was alert
and oriented, but in moderate distress due
to his pain. He was afebrile. Examination of
his left leg revealed a 13 to 14 centimeter
patch of cool white skin in the center with a
purpuric boarder. The peripheral tissue of
the patch appeared to be somewhat gangrenous, having the appearance of an
ischemic insult to the subcutaneous tissue,
producing a non-malodorous serosanguineous transudate. The outermost border was erythmatous and poorly defined

(Figure 1).
Laboratory studies on admission
revealed a white count of 4000 microliter
with 67% segs and 10% bands. His hemoglobin and hematocrit were 8.6 and 25.1
respectively with 122,000 platelets. His
sedimentation rate was greater than 150.
The urinalysis revealed 6-10 WBC/hpf, 1+
protein, and many bacteria. His sodium
was 123, potassium 5.0, BUN 61, and creatinine 2.1.
A swab of purulent fluid oozing from the
lesion was taken for culture and sensitivity,
and a tissue biopsy was also obtained.
The routine culture displayed no preliminary growth. At 48 hours the routine culture
exhibited oxidase positive catalase positive
long thin gram negative bacilli. The anaerobic culture was negative at 48 hours.
Growth was seen on the anaerobic culture
at 72 hours as oxidase positive gram negative bacilli that fermented glucose. These
organisms were ultimately identified as
Flavobacterium spp. and Aeromonas spp.
respectively. The AFB smear was negative.
The tissue biopsy was interpreted as
containing basket weave orthokeratosis
with underlying epidermal spondylosis and
necrosis. There were no significant infiltrate
in the subepidermal region noted, although
subepidermal vesicle formation was noted.
There were distended capillaries in the
papillary and reticular dermis. Edema and
hemorrhage were present.
Degeneration of sweat gland and hair
follicle epithelium was seen in the deep
portions of the reticular dermis with neutrophils, eosinophils, and mononuclear
inflammatory cells scattered throughout.
Pan cytokeratin and PSA immunohistochemical stains were performed to exclude
metastatic prostate carcinoma based on
the patient history. Both stains were negative. The diagnosis of cellulitis was established based on the clinical and histological
appearance.
The patient’s therapeutic regimen was
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Figure 1
Photo of left leg showing pale lesion
enclosed by erythmatous, necrotic
border.
modified to ciprofloxacin, to which both
organisms were sensitive to, with a MIC of
<=0.5. Blood cultures remained negative
after five days. Following a brief hospital
stay, the patient was discharged on
ciprofloxacin, pain medications, outpatient
nursing care, and other palliative measures.

Discussion
The suppurative, erythematous inflammation of cellulitis can occur in any area of
the body. There are many organisms that
cause cellulitis (Table 1). The differential
diagnosis for cellulitis includes erythema
nodosum, erythema gangrenosum, insect
bites, dermatitis, or Well’s syndrome.1 The
skin margins of cellulitis are usually poorly
demarcated, except for erysipelas, which
has sharply demarcated borders. The erythematous region may become nodular
and vesicular, which can rupture to reveal
pyopoietic and necrotic material (Table 2).2
The disease may involve males more than
females and more commonly involves the
lower extremities.3 There are risk factors
associated with developing cellulitis, specifically sites of entry (trauma, intertrigo),
venous insufficiency, peripheral edema,
lymphedema, tinea pedis, and obesity.4,5
Complications resulting from cellulitic infec-
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Table 1. Examples of Various

Table 2. Resident/Systemic Findings Characteristic of Cellulitis

Etiologies of Cellulitis

Resident

Systemic

Staph. aureus

Macular erythema

Fever

Strep. pyogenes

Nodules and/or vesicles

Chills

group B, C, G strep.

Generalized warmth and tenderness

Leukocytosis

Erysipelothrix Rhusiopathise

Regional lymphadenopathy

Myalgias

Pneumococcus

Abscess development

H. influenza
E. coli
C. jejuni
Moraxella
Enterobacteriaceae
Cryptococcus neoformans
Bacillus anthracis
Vibrio spp.
(Adopted from Austen KF, Eisen AZ,
Fitzpatrick TB, Freeberg IM, Goldsmith L,
Goldsmith LA, Katz SI, Wolff K. Fitzpatrick’s
Dermatology in General Medicine,
5th ed. Vol 2. New York: The McGraw-Hill
Co Inc.; 1999;2216-2221.)

tions include gangrene, metastatic
abscess, bacteremia, and sepsis.6 In most
cases, cellulitis is diagnosed by skin
appearance alone, as cultures of the site
are not easily obtained. However, not utilizing culture and sensitivity techniques to
pinpoint the offending organism, may occasionally result in ineffective treatment. Particularly when unusual organisms are
involved.
Aeromonas spp. are oxidase-positive,
glucose-fermenting, facultative anaerobic
gram-negative bacilli. They are isolated primarily from water sources (chlorinated and
non-chlorinated) and foods such as meat
and fish. Infections appear to become
more prevalent in warmer months.7 Virulence factors for this organism are listed in
Table 3.8 Aeromonas spp. have been associated with various human infections
including cellulitis, bacteremia, sepsis, and
gastroenteritis. About 25 -100% of isolated
species are beta-lactam resistant, which
may be problematic in treatment, limiting
available options.9 Quinolones are the drug
of choice, but resistant strains may also be
susceptible
to
TMP-SMX
and
tetracyclines.10,11
Many Flavobacterium spp., principally
the clinically important species, have been
reclassified into three separate genera
(Table 4).12-14 Of all Flavobacterium species,
F. indologenes is the most common human
isolate, while F. meningosepticum is best
known.15 Regardless of their classification,
they are all oxidase and catalase positive
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gram-negative bacilli that form yellow pigment. They are typically isolated from soil,
plants and water sources. Flavobacterium
spp. have been reported to cause cellulitis,
as well as endocarditis, neonatal meningitis, abscesses, bacteremia, sepsis, pneumonia, and nosocomial infections.
Flavobacterium spp., like Aeromonas,
are multidrug resistant organisms that
produce beta-lactamase.14 Over 90% of
Flavobacterium spp. have resistance to
cepahlosporins, aztreonam, imipenem,
aminoglycosides, and erythromycin. Recommended therapy for Flavobacterium
spp. based on sensitivity studies include
ceftazadime, piperacillin, or a quinolone,
with ciprofloxacin being most effective.15-17
In our patient, cellulitis was caused by
two less common organisms, which had
resistance to multiple antibiotics. This case
illustrates the value of obtaining a culture
and sensitivity, in the setting of an immunocompromised patient, to help direct effective antibiotic therapy. Cultures should be
considered in settings where the patient is
immunocompromised, there are open
wounds, or when response to initial antibiotic therapy is not optimal. Punch biopsies
can be helpful for obtaining a microbiologic
diagnosis.18
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Table 3. Virulence Factors
for Aeromonas spp.
Cytotoxic toxin

Adhesins

Proteases

Agglutinins

Hemolysins

Pili

Enterotoxins

Enzymes

Lipases

Table 4. Reclassification of Flavobacterium spp.
Flavobacterium meningosepticum

Chryseobacterium meningosepticum

Flavobacterium indologenes

Chryseobacterium indologenes

Flavobacterium odoratum

Capsule

Cytotonic toxin

Myroides odoratus
Myroides odoratimimus

Flavobacterium multivorum

Sphingobacterium multivorum

Flavobacterium spiritivorum

Sphingobacterium multivorum

CELLULITIS DUE TO AEROMONAS AND FLAVOBACTERIUM: A CASE REVIEW

Metastatic Testicular Choriocarcinoma Mimicking
Pyogenic Granulomas: Case Report and Literature Review
Mary Veremis-Ley, DO, University Hospitals Health Systems/ Richmond Heights Hospital, Cleveland, Ohio, Kimberly Hollandsworth, MD,
University Hospitals of Cleveland/Case Western Reserve University, Cleveland, Ohio

ABSTRACT
A case of cutaneous metastatic choriocarcinoma presenting as three glistening red ulcerated polypoid nodules resembling pyogenic granulomas on the scalp of a 20-year-old man with a history of cerebral palsy is reported. Histologic findings revealed two
types of cells distinctive for choriocarcinoma, syncytiotrophoblasts and cytotrophoblasts. Staining of tumor cells was strongly positive for human chorionic gonadotropin antigen and cytokeratins AE1/AE3. Human placental lactogen focally stained the tumor
cells. During the same hospital admission, histologic exam of the tumors from bilateral undescended testes revealed choriocarcinoma, seminoma and teratoma. Metastatic lesions were also found in the lungs and brain. The patient underwent bilateral
orchiectomy, radiotherapy and chemotherapy but died four months after diagnosis.

Introduction
“Testicular choriocarcinoma is a highly
malignant germ cell neoplasm with an estimated incidence of 2 to 4 per 10 million
and accounting for 0.01 to 0.02 percent of
malignant disease in males”.1 Initial symptoms may be testicular enlargement with
or without pain.1 However, often times the
tumor is not found until metastasis has
occurred. Metastasis of choriocarcinoma is
often to the lungs, liver and brain.2 Skin
metastasis is very rare.2 In review of the literature, there are six cases of testicular
choriocarcinoma with cutaneous metastasis (Table 1). We present the sixth case.

Case Report
Our case is a 20-year-old Hispanic man
who was evaluated during a hospital
admission for three lesions on his scalp of
approximately three months duration.
The patient’s mom stated that the lesions
appeared abruptly and would bleed profusely after manipulation by the patient.
The patient and his family had been told
by his pediatrician that these were
hemangiomas and he was scheduled to
have them excised by a plastic surgeon
three weeks after the date of our evaluation.
The patient had been admitted to the
hospital two days prior with bilateral
groin/testicular pain. His past medical history was significant for cerebral palsy and
retractable testes. He was born at 26
weeks gestation due to premature rupture
of the membranes. The patient was taking baclofen for muscle spasms. He had
no known drug allergies.
Physical examination of the scalp
revealed three glistening red ulcerated
polypoid nodules measuring 0.5 cm, 0.8
cm and 1.0 cm (Fig. 1). Our initial impression was most consistent with pyogenic
granulomas based on the patient’s history
and age and on the fact that pyogenic

granulomas have a propensity for multiple
eruptions that may be localized or disseminated. However, the scalp is not a
typical site for pyogenic granulomas. The
most common sites for pyogenic granulomas include gingiva, fingers, lips, face
and tongue.3 A shave biopsy of one nodule was performed. Pathologic exam
revealed a very vascular tumor stroma
with epidermal nests and sheets of large
cells with predominantly clear cytoplasm
and vesicular-appearing nuclei. Mitosis
and multinucleated giant cells were present. Large multinucleated cells with
basophilic cytoplasm were present in
close association with cuboidal cells that
exhibit pale cytoplasm (Fig. 2). Cytokeratins AE1/AE3 as well as human chorionic gonadotropin (HCG) strongly stained
the tumor cells. Human placental lactogen (HPL) focally stained the tumor cells.
Placental alkaline phosphatase (PLAP)
and alpha-fetoprotein (AFP) stains were
negative. The histologic diagnosis was
metastatic malignant germ cell tumor consistent with choriocarcinoma.
Ultrasound of bilateral testes revealed
multiple bilateral testicular masses. CT of
the chest and MRI of the head revealed
multiple metastatic lesions. Orchiectomy
of the left testicle revealed a markedly
atrophic testis with a mixed malignant
germ cell tumor consisting of choriocarcinoma and teratoma. The tumor was predominantly choriocarcinoma, with
extensive hemorrhage and necrosis, with
a minor component (<5%) of teratoma.
Pathologic exam of the choriocarcinoma
revealed cuboidal cells with large vesicular nuclei surrounded by large multinucleated cells with basophilic cytoplasm (Fig.
3). The immunostain pattern was identical
to the one obtained from the scalp metastasis: positive for cytokeratins AE1/AE3
and HCG, focally positive for HPL, and
negative for AFP and PLAP. Orchiectomy
of the right testicle revealed a markedly
atrophic testis with a focus of seminoma.
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Figure 1
Two of the three red polypoid scalp
nodules are present in this photograph. The first is present on the
superior scalp. The second is present
on the left parietal scalp.
The patient underwent radiotherapy
and chemotherapy but died four months
after diagnosis.

Discussion
Choriocarcinoma is a germ cell tumor
that arises from malignant transformation
of trophoblastic cells that secrete human
chorionic gonadotropin. Although usually
a gestational tumor, choriocarcinoma may
be derived from the testis, and more
rarely, the mediastinum and ovaries.4 In
women, the malignant tumor arises from
fetal trophoblasts. Although the incidence
is extremely rare, studies show that
approximately half arise from hydatiform
moles, 25 to 30 percent from previous
abortions or ectopic pregnancies and 20
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Table 1. Review of the literature: Skin metastasis of testicular choriocarcinomas (1948-2003)
Case
(Reference)

Age

Clinical Features of Skin
Metastasis

1 (9)

24

2 (10)

Not
“small, round, firm… non-painful
identified nodule”
23
“violaceous nodule..3
cm…painless…itched”

3 (6)

4 (1)

23

5 (2)

22

6*

20

“Firm bluish nodules….size of a
small cherry…..freely movable”

“raised erythematous mass
…firm..tender. ”
“multiple firm reddish
nodules…slightly painful”
“red ulcerated polypoid nodules”

Location

Scalp, abdomen,
right inguinal
fold and right
calf
Lip
Chest

Scapula
Upper back
Scalp

Metastases
other than skin

Other Germ
Cell Tumor
Present

Lung, bilateral
perihilar lymph
nodes

None
identified

Lung

Embryonal
carcinoma
None
identified

Lung, brain,
liver , paraaortic nodes
Lung, brain,
liver, kidney
Lung, brain,
liver
Lung, brain

None
identified
Pure
Seminoma,
Teratoma

Prognosis
(survival time
after skin
metastasis
found)
Died (1 month)

Died (2 weeks)
Alive (2 years)

Died (10 days)
Died (3 months)
Died (4 months)

* Present case.

Figure 2
H&E x10. Large multinucleated cells
with basophilic cytoplasm are present
in close association with cuboidal
cells that exhibit pale cytoplasm. A
vascular tumor stroma is present.

percent follow normal pregnancies.5 In
men, choriocarcinoma usually occurs as
a component of a testicular mixed germ
cell tumor.2 It occurs as a “pure” tumor in
only 0.3 to 1.3 percent of all testicular
neoplasms.6 However, in this review of
the literature, choriocarcinoma was a
component of a mixed germ cell tumor in
only two cases, 2 and 6 (Table 1).
Choriocarcinoma is a tumor of trophoblastic tissue: the cytotrophoblast, the
proliferative component and the syncytiotrophoblast, the hormonally active component. 4 The cytotrophoblasts usually
grow in clusters, and the cells appear
cuboidal with large, vesicular nuclei often
with prominent nucleoli and pale cytoplasm.4,7 Mitotic figures may be conspicuous and are frequently abnormal. 4 The
syncytiotrophoblasts are composed of
very large cells with abundant basophilic
cytoplasm.4,7 They are frequently multinucleate and may be seen in intimate association
with
the
neighboring
cytotrophoblasts. 4 , 7 The syncytiotrophoblasts are positive for human chorionic gonadotropin antigen.7 Identification
as choriocarcinoma is dependent on the
presence of syncytiotrophoblasts and the
presence of hCG on immunostain.8
In summary, this case was presented
not only for interest, but also to reinforce
the fact that histopathologic confirmation
is important if presentation is atypical.
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Figure 3
H&E x10 of the left testicle. Cuboidal
cells with large vesicular nuclei are
surrounded by large multinucleated
cells with basophilic cytoplasm.
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METASTATIC TESTICULAR CHORIOCARCINOMA MIMICKING PYOGENIC GRANULOMAS

Surgical Pearls
Jay S. Gottlieb, D.O., F.O.C.O.O.

How I did it………..
After resection of a tumor on the left
medial eyebrow. Repair of the resulting
defect while preserving the medial brow
contour.

Tumor:
Basal Cell Carcinoma

Procedure:
Resection. Pathology for clear margins.
Repair 48 hours later.

Flap:

Figure 1
Planned Resection

Figure 2
Resection

Figure 3
Lateral Brow Advancement

Figure 4
Immediate Closure

Figure 5
8 Days Post Op

Figure 6
12 Weeks Post Op

Laterally Based Advancement Flap

GOTTLIEB

65

What really irritates me is acne medicine that
doesn’t deliver the results I want

for

are

It’s time
TAZORAC
The results
worth it
®

Patients like the results.
Patients like the results in everyday clinical practice with
TAZORAC® Cream 0.1%1:
– 77% increase in patient satisfaction at weeks 10–12 (n = 167)
– 68% of patients reported they were satisfied/very satisfied at weeks 4–6
(n = 185)

Patients like the results in a double-blind clinical study with TAZORAC® Cream 0.1%2:
– 84% reported a highly favorable/favorable impression at week 12 (n = 76)
– 76% rated acne severity as none/trace/mild at week 12—compared to only
33% at baseline (n = 76)
Baseline

Week 12

Patient treated with TAZORAC ® Cream 0.1% once daily. Photographs are completely unretouched. Results may vary.

TAZORAC® Cream 0.1% is indicated for acne vulgaris.
Because retinoids may cause fetal harm when administered to pregnant women, TAZORAC® Cream is contraindicated in women
who are or who may become pregnant. Women who can become pregnant should use adequate birth control measures when
TAZORAC® Cream is used.
The most frequent adverse events reported during clinical trials with TAZORAC® Cream 0.1% for the treatment of acne vulgaris
were seen in 10% to 30% of patients and included, in descending order, desquamation, dry skin, erythema, and burning
sensation. Events occurring in 1% to 5% of patients included pruritus, irritation, face pain, and stinging.
Please see adjacent page for brief summary of prescribing information.
1. Data on file, Allergan, Inc. [BEST trial]. 2. Data on file, Allergan, Inc. [T-219].

www.tazorac.com
©2004 Allergan, Inc., Irvine, CA 92612

®

Marks owned by Allergan, Inc. Re-order: 4941605

TAZORAC®
(tazarotene) Cream, 0.1%
BRIEF SUMMARY (For full prescribing information, see package insert)
INDICATIONS AND USAGE: TAZORAC® (tazarotene) Cream 0.1% is indicated for the topical
treatment of patients with acne vulgaris.
CONTRAINDICATIONS:
Retinoids may cause fetal harm when administered to a pregnant woman.
In rats, tazarotene 0.05% gel administered topically during gestation days 6 through 17 at
0.25 mg/kg/day resulted in reduced fetal body weights and reduced skeletal ossification. Rabbits dosed
topically with 0.25 mg/kg/day tazarotene gel during gestation days 6 through 18 were noted with
single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart
anomalies. Systemic exposure (AUC0-24h) to tazarotenic acid at topical doses of 0.25 mg/kg/day
tazarotene in a gel formulation in rats and rabbits represented 4.0 and 44 times, respectively, the
maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene cream 0.1% over 15% body
surface area.
As with other retinoids, when tazarotene was given orally to experimental animals, developmental
delays were seen in rats; and teratogenic effects and post-implantation loss were observed in rats and
rabbits at doses producing 3.5 and 85 times, respectively, the maximum exposure (AUC0-24h) in acne
patients treated with 2 mg/cm2 of tazarotene cream 0.1% over 15% body surface area.
In a study of the effect of oral tazarotene on fertility and early embryonic development in rats, decreased
number of implantation sites, decreased litter size, decreased number of live fetuses, and decreased
fetal body weights, all classic developmental effects of retinoids, were observed when female rats were
administered 2 mg/kg/day from 15 days before mating through gestation day 7. A low incidence of
retinoid-related malformations at that dose were reported to be related to treatment. That dose produced
an AUC0-24h that was 11 times the max AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene
cream 0.1% over 15% body surface area.
Systemic exposure to tazarotenic acid is dependent upon the extent of the body surface area treated. IN
PATIENTS TREATED TOPICALLY OVER SUFFICIENT BODY SURFACE AREA, EXPOSURE COULD BE
IN THE SAME ORDER OF MAGNITUDE AS IN THESE ORALLY TREATED ANIMALS. Although there
may be less systemic exposure in the treatment of acne of the face alone due to less surface area for
application, tazarotene is a teratogenic substance, and it is not known what level of exposure is required
for teratogenicity in humans.
There were thirteen reported pregnancies in patients who participated in the clinical trials for topical
tazarotene. Nine of the patients were found to have been treated with topical tazarotene, and the other
four had been treated with vehicle. One of the patients who was treated with tazarotene cream elected to
terminate the pregnancy for nonmedical reasons unrelated to treatment. The other eight pregnant women
who were inadvertently exposed to topical tazarotene during clinical trials subsequently delivered healthy
babies. As the exact timing and extent of exposure in relation to the gestation times are not certain, the
significance of these findings is unknown.
TAZORAC® Cream is contraindicated in women who are or may become pregnant. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug, treatment should be
discontinued and the patient apprised of the potential hazard to the fetus. Women of child-bearing
potential should be warned of the potential risk and use adequate birth-control measures when
TAZORAC® Cream is used. The possibility that a woman of child-bearing potential is pregnant at the
time of institution of therapy should be considered. A negative result for pregnancy test having a
sensitivity down to at least 50 mIU/mL for human chorionic gonadotropin (hCG) should be obtained
within 2 weeks prior to TAZORAC® Cream therapy, which should begin during a normal menstrual
period. (see also PRECAUTIONS: Pregnancy: Teratogenic Effects).
TAZORAC® Cream is contraindicated in individuals who have shown hypersensitivity to any of its
components.
WARNINGS:
Pregnancy Category X. See CONTRAINDICATIONS section. Women of child-bearing potential
should be warned of the potential risk and use adequate birth-control measures when TAZORAC®
Cream is used. The possibility that a woman of child-bearing potential is pregnant at the time of institution of therapy should be considered. A negative result for pregnancy test having a sensitivity down
to at least 50 mIU/mL for hCG should be obtained within 2 weeks prior to TAZORAC® Cream therapy,
which should begin during a normal menstrual period.
PRECAUTIONS:
General: TAZORAC® Cream should be applied only to the affected areas. For external use only. Avoid
contact with eyes, eyelids, and mouth. If contact with eyes occurs, rinse thoroughly with water.
Retinoids should not be used on eczematous skin, as they may cause severe irritation.
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps) should be
avoided unless deemed medically necessary, and in such cases, exposure should be minimized during
the use of TAZORAC® Cream. Patients must be warned to use sunscreens (minimum SPF of 15) and
protective clothing when using TAZORAC® Cream. Patients with sunburn should be advised not to use
TAZORAC® Cream until fully recovered. Patients who may have considerable sun exposure due to their
occupation and those patients with inherent sensitivity to sunlight should exercise particular caution
when using TAZORAC® Cream and ensure that the precautions outlined in the Information for Patients
subsection of the full package insert are observed.
TAZORAC® Cream should be administered with caution if the patient is also taking drugs known to be
photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones, phenothiazines, sulfonamides)
because of the increased possibility of augmented photosensitivity.
Some individuals may experience excessive pruritus, burning, skin redness or peeling. If these effects
occur, the medication should either be discontinued until the integrity of the skin is restored, or the
dosing should be reduced to an interval the patient can tolerate. However, efficacy at reduced
frequency of application has not been established.
Weather extremes, such as wind or cold, may be more irritating to patients using TAZORAC® Cream.
Drug Interactions: Concomitant dermatologic medications and cosmetics that have a strong drying
effect should be avoided. It is also advisable to “rest” a patient’s skin until the effects of such preparations subside before use of TAZORAC® Cream is begun.
Carcinogenesis, Mutagenesis, Impairment of Fertility:
A long term study of tazarotene following oral administration of 0.025, 0.050, and 0.125 mg/kg/day to
rats showed no indications of increased carcinogenic risks. Based on pharmacokinetic data from a
shorter term study in rats, the highest dose of 0.125 mg/kg/day was anticipated to give systemic

exposure in the rat equivalent to 2.0 times the maximum AUC0-24h in acne patients treated with
2 mg/cm2 of tazarotene cream 0.1% over 15% body surface area.
In evaluation of photo co-carcinogenicity, median time to onset of tumors was decreased, and the
number of tumors increased in hairless mice following chronic topical dosing with intercurrent
exposure to ultraviolet radiation at tazarotene concentrations of 0.001%, 0.005%, and 0.01% in a gel
formulation for up to 40 weeks.
A long-term topical application study of up to 0.1% of tazarotene in a gel formulation in mice
terminated at 88 weeks showed that dose levels of 0.05, 0.125, 0.25, and 1.0 mg/kg/day (reduced to
0.5 mg/kg/day for males after 41 weeks due to severe dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle control animals; untreated control animals were not completely
evaluated. Systemic exposure (AUC0-12h) at the highest dose was 13 times the maximum AUC0-24h in
acne patients treated with 2 mg/cm2 of tazarotene cream 0.1% over 15% body surface area.
Tazarotene was found to be non-mutagenic in the Ames assays using Salmonella and E. coli and did not
produce structural chromosomal aberrations in a human lymphocyte assay. Tazarotene was also nonmutagenic in the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in the in vivo mouse micronucleus test.
No impairment of fertility occurred in rats when male animals were treated for 70 days prior to mating
and female animals were treated for 14 days prior to mating and continuing through gestation and
lactation with topical doses of tazarotene gel up to 0.125 mg/kg/day. Based on data from another study,
the systemic drug exposure in the rat would be equivalent to 2.0 times the maximum AUC0-24h in acne
patients treated with 2 mg/cm2 of tazarotene cream 0.1% over 15% body surface area.
No impairment of mating performance or fertility was observed in male rats treated for 70 days prior to
mating with oral doses of up to 1.0 mg/kg/day tazarotene. That dose produced an AUC0-24h that was
6.3 times the maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene cream 0.1% over
15% body surface area.
No effect on parameters of mating performance or fertility was observed in female rats treated for
15 days prior to mating and continuing through day 7 of gestation with oral doses of tazarotene up to
2.0 mg/kg/day. However, there was a significant decrease in the number of estrous stages and an
increase in developmental effects at that dose (see CONTRAINDICATIONS). That dose produced an
AUC0-24h that was 11 times the maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene
cream 0.1% over 15% body surface area.
Reproductive capabilities of F1 animals, including F2 survival and development, were not affected
by topical administration of tazarotene gel to female F0 parental rats from gestation day 16 through
lactation day 20 at the maximum tolerated dose of 0.125 mg/kg/day. Based on data from another study,
the systemic drug exposure in the rat would be equivalent to 2.0 times the maximum AUC0-24h in acne
patients treated with 2 mg/cm2 of tazarotene cream 0.1% over 15% body surface area.
Pregnancy: Teratogenic Effects: Pregnancy Category X:
See CONTRAINDICATIONS section. Women of child-bearing potential should use adequate birthcontrol measures when TAZORAC® Cream is used. The possibility that a woman of childbearing
potential is pregnant at the time of institution of therapy should be considered. A negative result for
pregnancy test having a sensitivity down to at least 50 mIU/mL for hCG should be obtained within
2 weeks prior to TAZORAC® Cream therapy, which should begin during a normal menstrual period.
There are no adequate and well-controlled studies in pregnant women. Although there may be less
systemic exposure in the treatment of acne of the face alone due to less surface area for application,
tazarotene is a teratogenic substance, and it is not known what level of exposure is required for
teratogenicity in humans.
Nursing mothers:
After single topical doses of 14C-tazarotene gel to the skin of lactating rats, radioactivity was detected in
milk, suggesting that there would be transfer of drug-related material to the offspring via milk. It is not
known whether this drug is excreted in human milk. Caution should be exercised when tazarotene is
administered to a nursing woman.
Pediatric Use:
The safety and efficacy of tazarotene cream have not been established in patients with acne under the
age of 12 years.
Geriatric Use:
Tazarotene cream for the treatment of acne has not been clinically tested in persons
65 years of age or older.
ADVERSE REACTIONS:
In human dermal safety studies, tazarotene 0.05% and 0.1% creams did not induce allergic contact
sensitization, phototoxicity, or photoallergy.
The most frequent adverse reactions reported during clinical trials with TAZORAC® Cream 0.1% in the
treatment of acne, occurring in 10-30% of patients, in descending order included desquamation, dry
skin, erythema, and burning sensation. Events occurring in 1 to 5% of patients included pruritus,
irritation, face pain, and stinging.
OVERDOSAGE:
Excessive topical use of TAZORAC® Cream 0.1% may lead to marked redness, peeling, or discomfort
(see PRECAUTIONS: General).
TAZORAC® Cream 0.1% is not for oral use. Oral ingestion of the drug may lead to the same adverse
effects as those associated with excessive oral intake of Vitamin A (hypervitaminosis A) or other
retinoids. If oral ingestion occurs, the patient should be monitored and appropriate supportive
measures should be administered as necessary.
Rx only
U.S. Patent Numbers 5,089,509

®
Marks of Allergan, Inc.
9087X
©2004 Allergan, Inc., Irvine, California 92612, USA

Printed in USA

Dystrophic Calcinosis Cutis
Zainab Rashid *, Bill Way, D.O. FAOD **, Mark R. Mathews,M.D. Fellow of Dermatopathology Cockerell & Associates-Texas
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ABSTRACT
Calcinosis Cutis is characterized by deposition of calcium salts in the subcutaneous tissues of the body. In this report, a case of
dystrophic calcinosis cutis with pervious history of thermal burn at the same site.

Introduction
Calcinosis cutis is uncommon calcifying
disorder of the skin; it is divided into four
major types according to the etiology: dystrophic, metastatic, iatrogenic, and idiopathic. Dystrophic calcinosis include
condition in which calcification occur in the
damaged tissues.1 Metastatic calcification
is deposition of calcium in normal tissue
when there is dysfunction of calcium regulatory systems. 1,3 Hyperparathyroidism,
destructive bone disease eg. Paget disease, milk-alkali syndrome, sacroidosis,
and chronic renal failure are examples of
this form of calcification. Deposition of calcium most often occurs within visceral
organs rather than the skin or muscle. Idopathic calcinosis cutis, occur in the
absence of known tissue injury or systemic
metabolic defect with normal serum calcium. Examples are calcinosis universalis,
scrotal calcinosis the most common,
tumoral calcinosis and subepidermal calcified nodule which are common in early
childhood. Iatrogenic calcinosis cutis, is
associated with medical procedures or
treatment. Intravenous administration of
calcium chloride may cause precipitation of
calcium salts leading to calcification. This
also occurs after diagnostic procedures
such as EMG and EEG.3,5 The electrode
paste contain calcium on braded skin leading to calcification at the site of electrode
insertion.

Case Description
A 74 year old white male presented
with a chronic ulcer on the right knee that
has been present for four months. Patient
states that this ulcer has occurred in the
past and healed with scarring. He gave a
previous history of a thermal burn during
childhood in the right knee and thigh. (Fig
1) Past medical history was significant for
hypertension and gastroesophageal
reflux disease of both legs which are controlled by hydrochlorothiazide/quinapril
(Accuretic), metoprolol (Toprol), pravastatin (Pravochol), and esomeprazole (Nexium). No known drug allergies. Social
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Figure 1

Figure 3 A1

Figure 2

Figure 3 A2

history was unremarkable regarding alcohol and drugs.
Wound healed with secondary intention
and granulation. Patient developed a
white-yellow papular eruptions on the surface of the right knee and the right thigh
that were very tender and painful with central hardness and erythema. The nodule
measured 22 x 10mm with a whitish central
hole measuring 2 mm. (Fig 2) Due to the
increasing discomfort in this nodule, an
excisional biopsy was performed on
4/28/04. Another excisional biopsy was
done on the last appearing nodule on the
right thigh on 2/08/05. The pathology report
of the two biopsies revealed islands of
basophilic calcium salts present in the
dense sclerotic connective tissue in the
dermis.(Fig 3) These findings support the
diagnosis of calcinosis cutis secondary to
prior trauma, in our case it was the thermal

DYSTROPHIC CALCINOSIS CUTIS

Figure 3 A3
burn of the right knee/ and leg. The patient’s lab reports were obtained from his primary care provider to observe his calcium
level; on two occasions his calcium level
was within normal limit and performed during the patients flare up of eruptions.

Discussion
Dystrophic calcinosis cutis occurs in the
setting of normal serum calcium and phosphate levels. The primary abnormality is
damaged, inflamed, neoplastic, or necrotic
skin. Burns, acne lesions, insect bites and
necrotic tissue produced by infections such
as cryptococcosis all cause localized tissue
damage that may lead to extraosseal calcification. Generalized tissue damage such
as CREST (calcification, raynaud phenomena, esophageal dysfunction, sclerodactyly, telangiectasias) variant of
scleroderma, systemic lupus and progressive systemic sclerosis predispose to calcification in the hands, upper extremities and
over bony prominences which appear as
firm, whitish dermal papules, plaques, nodules or subcutaneous nodules that may
become spontaneously ulcerated and
extrude a chalky white material. In dermatomyositis, 50-70% of children will
develop calcification depositing in the
elbows, knees, buttocks and shoulders
sparing the digits. While in the adult der-

matomyositis, 20% of patients develop calcification.1,5,6
Some cases in newborns, panniculitis
tissue necrosis results in nodules and
plaques that may become calcified. Other
conditions of inherited disorders such as
Ehlers-Danlos syndrome, Porphyria
cutanea tarda, Werner syndrome, Rothmund –Thomson syndrome and Pseudoxanthoma elasticum may be accompanied
by cutaneous calcification.
Generally, the extrusion of calcium
through the skin cause extreme morbidity
with pain and possible secondary infection.
In its most severe form, calcinosis universalis, the calcium deposits along the facial
planes leading to functional impairment.
Therapy of calcifying disorders is difficult.
Some suggested treatments include surgical removal in selected patients with localized masses that are painful or interfere
with function but recurrence is common
after excision. Other therapies have been
tried for dystrophic calcinosis include magnesium and aluminum antacids,
probenecid, colchicine, low calcium and
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phosphate diet, sodium etidronate and
diphosphonates though none of these have
been convincingly shown to lead to
improvement. The use of diltiazem, a calcium channel blocker, over the last 6 years
has been reported to decrease the size of
calcium deposits through the antagonistic
effect on the calcium-sodium ion pump.4
Calcinosis cutis is usually by itself a
benign disease and that prognosis is determined by the underlying disorder.
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ABSTRACT
Healthy benefits from solar radiation are very few. The harmful effects from the sun are preventable with proper education and
action. Adverse effects of the sun and ultraviolet (UV) radiation can be acute, such as sunburns or chronic, such as actinic keratoses, basal cell carcinoma, squamous cell carcinoma, and malignant melanoma. Patients with skin types I and II are at highest
risk for sunburn and skin cancer. Preventative treatment, including the proper use of sunscreen beginning at a young age, self-skin
examinations and periodic skin examinations by medical healthcare professionals who are trained in evaluating skin disease, is
the optimal way to reduce potentially serious skin pathology that solar radiation may cause.

Introduction
Excessive sunlight can cause multiple
problems to the skin. Patients are exposed
to the most amount of sun in the first 20
years of their lives. Therefore, the greatest
sun damage occurs during this time period.
Learning safe habits early in life is easier
than changing old habits later. Safe habits
can help prevent sun damage in the future.
For this reason, it is very important for
healthcare professionals and parents to
understand the risks of excessive sun
exposure and how to protect children from
the adverse effects of the sun. At least 90
percent of skin cancers are solar related,
many of which can be prevented with
increased awareness.
The harmful effects of solar radiation on
skin, include acute and chronic changes.
Preventative measures that should be
taken to avoid these complications will be
discussed. Proper clothing and sunscreen
are necessary to protect against UVA and
UVB radiation. Without proper protection,
patients are at risk for sunburns and the
adverse sequelae. Adverse effects from
chronic sun exposure include actinic keratoses, basal cell carcinoma, squamous
cell carcinoma and possibly an increase in
malignant melanoma.
Recent studies have shown less of an
association between sun exposure and
malignant melanoma, and a greater association between a positive family history
and malignant melanoma. Risk factors that
increase a patient’s likelihood of developing these complications include: proximity
to the equator, altitude, fair skin color, occupation and the time of day and time of year
when the patient is exposed to the ultraviolet radiation. Many skin changes that were
believed to be due to normal aging, such
as easy bruising and wrinkling, are actually
the result of prolonged sun exposure.
Most healthcare professionals are aware
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of the adverse effect of chronic sun exposure. It remains imperative that they
include ‘sun awareness’ in each patient
encounter.

Methods
The information in this manuscript was
obtained from various online databases,
journals and books. The databases include
Up to Date, Medline Ovid, and Medline
PubMed. Journal articles were obtained
from Cutis and The Journal of the American Osteopathic College of Dermatology.
The articles for used for this paper were all
published after Jan 1, 2003. The referenced medical textbooks were found at the
medical library at Nova Southeastern University.
The keywords that were searched
include: sunscreen, sun protection, sunburns, ultraviolet radiation, actinic keratoses, basal cell carcinoma, squamous
cell carcinoma, and malignant melanoma.
Any article that was not written in English
was excluded.
The skin remains the largest organ of the
body. It consists of three main layers: epidermis, dermis, and sub-dermis. The epidermis is the thin tough, outer layer of the
skin, which does not contain any blood
vessels. The outermost layer of the epidermis, which is composed of mainly dead
cells, is called the stratum corneum. This
layer is somewhat waterproof and helps
protect foreign substances from entering
the body. The dead flat cells on the surface
of the epidermis contain keratin, which is a
tough and fibrous protein. Keratin forms the
basic structure of the skin, hair and nails.
The cells of the stratum corneum are shed
and replaced every fourteen to twentyeight days.
The dermis, which is below the epidermis, is composed of collagen and fibrillin.
This layer allows for the skin’s flexibility and

strength. This layer contains nerve endings, sweat glands, sebaceous glands, hair
follicles, and blood vessels. In the deep
dermis, there are melanocytes. These
melanocytes produce melanin, which is the
pigmentation of the skin. Melanin’s function
is to filter out ultraviolet radiation (UV) from
sunlight and provide color to the skin. The
skin’s color is partially determined by the
amount of melanin that the melanocytes
produce and distribute to the overlying
cells. The amount of melanin that is produced is dependent on hereditary factors
and on the amount of time the skin is
exposed to UV radiation.(1)
The sub-dermis, which is located below
the dermis, is the subcutaneous layer
composed of fat and loose connective tissue. This layer helps insulate the body
from heat loss, provides a cushioning protective layer and serves as a potential
energy storage area.(1)

Ultraviolet Radiation (UV)
Ultraviolet radiation, invisible to the
human eye, causes extreme harm to the
skin. In small amounts, UV radiation can
be beneficial by helping the body produce
vitamin D. Chronic exposure to UV is the
most important risk factor for the development of squamous and basal cell carcinoma. Sunlight can be broken down into
bands of light according to its physical
characteristics (wavelengths) and biological effects.
There are three types of UV radiation:
UVA, UVB, and UVC. UVC, which has a
wavelength between 100-290 nm, is filtered by the atmospheric ozone and little is
able to reach the earth’s surface. UVB radiation has a wavelength between 290 – 320
nm. This radiation is known as “midrange”
radiation and it is not completely filtered by
the atmospheric ozone. UVB radiation is
responsible for sunburns. UVB injures skin
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cells through the formation of DNA thymine
dimmers and DNA 6-4 photoproducts.
Gene mutations leading to carcinogenesis
can result if these injuries are not properly
repaired.(2)
UVA radiation has a wavelength
between 320 – 400 nm. UVA is not filtered
by the earth’s atmospheric ozone layer,
resulting in a 150-fold greater amount of
UVA reaching the earth’s surface than
UVB. UVA can penetrate deep to the basal
layer and capillary bed of exposed skin,
playing a major role in photo-aging. It is
believed to interfere with the cutaneous
immune system. It can directly damage the
antigen presenting cell, which may cause
the release of immunosuppressive
cytokines, such as interleukin 10 and tumor
necrosis factor (TNF), causing the isomerization of trans-urocanic acid to cis-urocanic acid. This contributes to the
formation of a reactive oxygen species,
causing oxidative damage to DNA. This
immunologic effect can increase the risk for
skin cancer.(3)
UV radiation is strongest between the
hours of 10 am and 3 pm. UV radiation is
more intense during the summer months
and at higher altitudes. Some researchers
believe that the amount of UV radiation
reaching the earth is greater now then in
the past due to the depletion of the ozone
layer.(4)
Ultraviolet radiation is the major contributor to skin damage. Ultraviolet rays
injure the skin’s cells in the epidermis and
then penetrate into the deeper layers of the
skin. The initial effect from UV radiation is
sunburn. The long term adverse effects of
continued exposure to UVA and UVB can
lead to skin cancer and premature aging of
the skin.

Sun Protection
The proper use of sunscreens can help
prevent the sun’s harmful effect on the
skin. The use of sunscreen beginning at a
young age can help prevent a patient from
having a future consisting of wrinkles, dyspigmentation and skin cancer. Optimal sun
protection includes using sunscreen, wearing a hat, sunglasses, long-sleeved shirts
and long pants.
Sunscreens that can help prevent basal
cell and squamous cell skin cancer must
prevent UV radiation immunomodulation. A
sunscreen’s effectiveness is based on how
well it is able to prevent erythema. Sunscreens are given a sun protective factor
(SPF) number. The higher then number,
the greater degree of protection. A SPF 15
has a 93 percent protection rating. A SPF
30 has a 96 percent protection rating, while
a SPF 60 has a 98 percent protection rating. The duration of effectiveness can be
determined by multiplying the SPF by the
length of time it takes for erythema to occur

without sunscreen. For example, if it normally takes a patient 10 minutes to develop
erythema while exposed to the sun, then
by using a sunscreen with a SPF of 15, it
should take the same patient about 150
minutes to develop an equivalent degree of
erythema.(5)
Sunscreen should be applied daily and
frequently. Sunscreen helps to block the
UV radiation absorption by the skin. When
deciding on the right sunscreen, the most
important item to look for is a SPF of 15 to
30, or greater. Since UVA appears to contain the wavelength that leads to skin cancers, the sunscreen selected should
contain ingredients that selectively block
out as much UVA as possible. If the patient
experiences excessive sweating or goes
swimming, the sunscreen must be reapplied more often. Children older than 9
months should use sunscreen daily.(6) If the
patient participates in activities with excessive sun exposure, then clothing, such as
Solumbra® or FrogWear® are helpful.
Most patients do not apply enough sunscreen on their bodies. In order to cover
the whole adult body, approximately 1 oz.
of sunscreen is needed, which is about a
handful. Sunscreen should be applied 30
minutes prior to sun exposure, and then
reapplied every 2 hours.
Sunscreen has not been proven to prevent malignant melanoma. One recent
study showed no association between
developing melanoma and the use of sunscreen. Many patients believe that they are
protected from developing melanoma by
using a sunscreen. ( 7 ) Sunscreen is
extremely important for the role that it plays
in preventing sunburn and photo-aging,
actinic keratosis, squamous cell and basal
cell carcinoma and possibly reducing the
incidence of malignant melanoma.

Sunburns
Without the proper use of sunscreen,
patients are exposing themselves to an
increased risk of acquiring sunburns. Sunburns can range from a mild to a severe
and painful burn. The most severe reactions come from prolonged exposure such
as when a patient falls asleep in the sun.
The intensity of the burn depends on the
length and intensity of exposure, the
patient’s complexion, and the previous condition of the patient’s skin.
How a patient’s skin will react to sun
exposure can be categorized by “skin typing.” Dr. Fitzpatrick described six different
skin types. Type I skin always burns and
never tans. Type II skin usually burns and
tans with difficulty. Type III skin usually
tans, but can get a non-tender sunburn.
Type IV rarely burns and tans with ease.
Type V skin is brown, tans easily and does
not burn. Type VI skin is black in color and
does not burn.(8)
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Certain medications may increase a
patient’s sensitivity to sunlight. This photodrug reaction can range from erythema or
a measles-like rash to a severe bullous
eruption. This reaction usually develops
between two and twelve hours after the
sun exposure. Vesiculation may be associated with a photo-drug reaction. Systemic
weakness, malaise, chills and possible
local pain may be associated with a photodrug reaction. Scaling and/or peeling can
occur three or four days after the primary
reaction.(6)
Prophylactic treatment is the best way to
prevent sunburns. This includes the proper
use of sunscreen as well as a sensible and
gradual exposure to the sun. If a patient
does present with a sunburn, the proper
treatment may include the use of aspirin to
reduce the inflammation, application of cool
and wet compresses for 20 minutes five
times a day, increase fluid intake, topical
corticosteroids and avoidance of sun exposure until skin is completely healed.

Skin Cancer and Actinic
Keratosis
Skin cancer is the most common malignancy. The three most common types of
skin cancers include basal cell carcinoma
(BCC), squamous cell carcinoma (SCC)
and malignant melanoma. Actinic keratoses (AK’s) are considered by most dermatologists to be pre-malignant lesions
that have can transform to SCC’s.
Actinic keratoses develop only on sundamaged skin. AK’s may represent a clone
of abnormal squamous cells induced by
UV radiation. SCC may then develop from
an AK after further gene alteration. Most
AK’s will not progress to an SCC. The rate
of transformation of AK to SCC during a
patient’s lifetime is controversial. The range
of transformation has been reported anywhere from 0.2 to 8 percent in the medical
literature. However, 60% of SCC’s originated as an AK.(9)
AK’s presents as an erythematous
hyperkeratotic macules. They appear most
often on the neck, forearms, hands and
upper back. Less commonly, they can
appear on the pre-tibial area. The differential diagnosis of an AK includes: seborrheic
keratoses, verruca vulgaris, SCC and
BCC. The erythematous base of an AK
can help to distinguish it from a seborrheic
keratosis. The hyperkeratosis of an AK is
usually hard or spine-like and irregular,
whereas the hyperkeratosis of seborrheic
keratosis is usually smooth and usually
soft.(9)
Prevention is most important when discussing AK’s. Avoiding sun exposure and
the proper use of sunscreen will dramatically decrease the risk of developing AK’s.
Once an AK has developed, the proper
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treatment depends on the size and the
number of lesions present. Liquid nitrogen
used as cryotherapy is a very effective and
commonly used treatment for small and
shallow AK’s. The cure rate for AK with the
use of liquid nitrogen is about 95 percent
after a one year.(9) Liquid nitrogen cryotherapy is contraindicated if there is any doubt
about the diagnosis. Thick lesions do not
respond well to cryotherapy, nor do lesions
located on the dorsum of the hand. Surgical destruction with shave removal or
curettage is a useful treatment for larger
and more hyperkeratotic AK’s. All lesions
that are removed should be sent for dermatopathologic evaluation.
Chemotherapy is another treatment
option for AK’s. Topical 5-fluorouracil has a
very high success rate for patients with
multiple AK’s. The treatment causes
inflammation and destruction of the lesions.
Typically 5-fluorouracil is applied for 2-3
weeks and requires another 2-3 weeks for
healing. The process includes erythema,
blistering, necrosis with erosion and then
followed by re-epithelialization. A recent
study showed that topical 5-fluorouracil is
90 percent in patients who can tolerate the
treatment. The advantage of this treatment
is that it can treat both clinical and sub-clinical lesions simultaneously. Diclofenac gel
and the recently FDA approved
immunomodulator, imiquimod 5% cream,
have also been used as topical treatments
for AK’s with a good success rate.(10)
Dermabrasion and CO2 laser is another
treatment option. These treatments are
useful for treating larger areas of actinic
damage, such as a bald scalp or a forehead. A retrospective study found that 96
percent of patients treated with dermabrasion or CO2 laser were free of AK’s after
one year. Photodynamic therapy (PDT) is
another treatment option for AK’s. This
therapy requires the application of a photo
sensitizer such as Levulan kerastick® followed by exposure to a specific wavelength of light that causes cellular
destruction. A study showed that eight
weeks after treatment of AK with photodynamic therapy, 88 percent of the lesions
were completely cleared. Photodynamic
therapy is very well tolerated, with only a
minimal risk of scarring or pigment
changes. An advantage of this treatment is
that it is a quick way to treat many AK’s
without the need for repeated topical applications.(9)

Basal Cell Carcinoma
Basal cell carcinoma (BCC) is the most
common type of skin cancer and constitutes 75 – 80 percent of all non-melanoma
skin cancers. The name is derived from the
origin of the tumor, which is in the basal
layer of the epidermis. These tumors are
sometimes referred to as epitheliomas
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because of their low metastatic potential,
however, they are potentially locally invasive and destructive.(11)
The risk of developing a BCC increases
with age. Patients between the age of 55
and 75, are 100 times more likely to
develop a BCC then patients under the age
of 20. In the United States, the incidence
of developing a BCC in a patient’s lifetime
is between 5-10 percent. Men are 30 percent more likely to develop a BCC. BCC’s
are uncommon in dark-skinned populations. Patients in the United States that
live closer to the equator, such as Hawaii,
Florida and California, experience a greater
incidence of BCC. Australia has the highest incidence of BCC.(12) Populations that
live at higher elevations, also experience a
greater incidence of BCC.
The risk factors for developing a BCC
include environmental and genetic factors.
People with fair skin, light-colored eyes,
red hair, northern European ancestry, older
age, childhood freckling, and an increased
number of past sunburns, have a greater
chance of developing a BCC. Childhood
sun exposure seems to be more critical
then adult sun exposure in the development BCC’s. Aggressive sun protection
before the age of 18 can reduce the risk of
non-melanoma skin cancer by 78 percent.
It has been shown that intermittent, intense
sun exposure increases the risk of BCC
more than a similar dose delivered continuously over the same period of time.
Basal cell carcinomas typically appear in
sun-exposed areas. Seventy percent occur
on the face, of which 25 – 30 percent occur
on the nose. Only 15 percent occur on the
trunk. Infrequently, BCC may appear on
the penis, vulva, or perianal area.(13)
BCC’s typically present in one of three
forms: nodular, superficial, and morpheaform. Nodular BCC is the most common type of BCC, comprising 60% of all
BCC’s. Nodular BCC usually presents on
the face as a pink or flesh colored papule,
with a pearly and translucent quality. A
telangiectatic vessel is usually visible within
the papule. These tumors are known as
the “rodent ulcer” because ulceration is
commonly seen. The differential diagnosis
for nodular BCC can include: benign
growths such as dermal nevi, small epidermal inclusion cyst, sebaceous hyperplasia,
and molluscum contagiosum.(8)
Superficial BCC’s are the second most
common type of BCC, averaging around
30% of all cases of BCC. These tumors
tend to appear on the trunk. Superficial
BCC’s generally appear as a pearly papule
or plaque that is a light red color. These
tumors may be atrophic in the center and
usually have a fine translucent papular rim.
Superficial BCC is more common in men
than in women. The differential diagnosis
for superficial BCC include: SCC, keratoacanthomas, metastatic disease from inter-

nal organs such as the colon, contact dermatitis, and psoriatic plaques.
Morpheaform BCC is also known as
sclerosing BCC. It is the third type of BCC.
It is the least common BCC, accounting for
about 10 percent of all BCC’s. Morpheaform BCC’s are genereally smooth,
flesh colored, or lightly erythematous
papules or plaques that are commonly
atrophic. These lesions frequently have ill
defined borders. They typically appear similar to a scar or occur at the site of previous
trauma, such as a burn. The appearance
can be similar to that of scleroderma, which
may be considered in the differential diagnosis.(14)
Basal cell nevus syndrome is rare. It is
an autosomal dominant disorder that is
caused by a mutation on the gene that
resides on chromosome 9q. In this syndrome, BCC’s begin to occur in childhood
or early adolescence. The basal cell
nevus syndrome is associated with multiple
BCC’s, multiple nevi and palmoplantar pits.
It may also be associated with skeletal malformations as well as abnormalities of soft
tissue, the eyes, the CNS, and endocrine
organs. The syndrome leads to a lifetime of
multiple skin cancers, requiring surgical
excisions which can cause a significant
amount of scaring.(13)
The overall prognosis of BCC is very
good. BCC’s are, for the most part, slow
growing and metastasis is rare. One study
suggested that the rate of metastasis for
BCC is about 0.1percent. The mortality
rate for BCC was estimated to be 0.05 percent. Although the rate of metastasis for
BCC is extremely low, it is important to take
these lesions seriously. They can become
invasive and are capable of locally destroying skin, cartilage and bone if not treated
appropriately. Cryotherapy and electrosurgery are treatment options for small
BCC’s that are not in the danger areas.
The danger areas for reoccurrence include
the nasolabial area, around the eyes, in the
ear canal and in the posterior auricular sulcus. Sclerosing BCC’s tend to reoccur
most frequently on the scalp. Lesions
occurring in these areas should be excised
and repaired with primary closure, skin
flaps, or grafts. The most precise way to
excise a BCC is by utilizing microscopically
controlled surgery, known as Moh’s micrographic surgery.(8)
There are various treatments for BCC’s
that occur below the neck. Cryosurgery is
an option, however, it leaves a white scar.
Curettage with electrodessication is
another treatment option, which also tends
to leave a scar. Topical 5-flourouracil and
imiquimod are other treatment options that
usually do not leave scars, however, they
require multiple treatments and may not
remove all the tissue of the tumor.
Once a patient is diagnosed with one
BCC, the patient has a 40 % chance of
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developing a second BCC within 3 years. A
patient with a history of a BCC is also at an
increased risk of developing a SCC or
malignant melanoma. For this reason, it is
important for these patients to have full
body skin checks every 6-12 months by a
healthcare professional that is familiar with
skin evaluation.(12)

Squamous Cell Carcinoma
Squamous cell carcinoma (SCC) is the
second most common non-melanoma skin
cancer. SCC’s compromise 20 to 25% of
all non-melanoma skin cancers. Over 60%
of SCC’s develop from an AK. SCC
received its name because the lesions are
squamous intraepithelial lesions. SCC’s
are more aggressive than BCC’s and are
more likely to metastasize. SCC’s developing from AK’s have 0.5% likelihood to
metastasize. SCC arising on the lower lip
has a 16 % incidence of metastasis. SCC’s
arising in the areas of burn, scars, draining
sinuses, and modified epithelium are also
more likely to metastasize.(13)
SCC is most commonly found in Americans over the age of 55. In Australia and
New Zealand, SCC is commonly found in
patients in their 20’s and 30’s. The incidence of SCC is increased in fair-skinned
patients who have had excessive sun
exposure.(14)
SCC occurs most commonly on skin that
is chronically exposed to the sun. These
areas include the face, scalp, dorsal hands,
dorsal arms, the “V” of the neck, the back
of the neck and the chest. SCC’s may
resemble BCC’s, AK’s or warts in appearance. They are often ill-defined, erythematous macules with a rough surface.
Typically, a SCC increases in elevation and
depth as they grow. SCC’s are more likely
to have an overlying scaly surface than
BCC’s.(15) Three common variants of SCC
include verrucous carcinoma, keratoacanthomas and superficial Bowen’s disease.
The scaly surface may project from the
skin and form a cutaneous horn as seen in
verrucous carcinoma. Similar to warts,
these tumors usually develop on the hands
and the feet, but can also arise in the
anogenital area and on the oral mucosa.(10)
Keratoacanthomas (KA’s) are rapidly
growing hyperkeratotic nodules with a central keratin plug. These tumors appear suddenly as skin colored papules or nodules.
They are faster growing than other SCC’s,
usually reaching a size of 1–2 cm’s. If left
untreated, KA’s usually spontaneously
regress. Approximately 10 percent of all
KA’s will develop into an invasive SCC.
KA’s almost always appear in sun-exposed
areas.(6)
Bowen’s disease is a form of SCC in
situ. Bowen’s tumors may appear on any
area of the skin. Bowen’s disease presents
as a persistent, erythematous, slightly

Malignant melanoma is the sixth most
common cancer in the United States. It is
the most common cancer in patients
between the ages of 25- 29. The lifetime
risk of developing a melanoma is increasing. It is estimated that 1 in 100 patients
born in 1990 will develop a melanoma and
that this will increase to 1 in 75 patients
born in the year 2000. Approximately 7900
deaths per year in the United States are
attributable to malignant melanoma. The
overall survival rate from melanoma has
increased from 50 percent in the year 1975
to 90 percent in the year 1999. This is
mainly due to patient and health provider
awareness of melanoma, which has led to
earlier diagnosis and therefore a less ominous tumor.
The risk factors for developing a
melanoma include patients with fair com-

plexion (skin types I and II) and those
patients who are in the sun for short, intensive periods of time. Individuals with multiple atypical appearing melanocytic nevi or
large congenital melanocytic nevi are also
at an increased risk for developing a
melanoma. Patients with a history of
melanomas or family history of melanoma
are also at an increased risk. Approximately 10 percent of melanomas have a
familial pattern. A patient with a first degree
relative with a history of a melanoma has
an 8 to 12 fold increase in the risk of developing a melanoma.(17)
There are many clinical presentations for
melanoma. They usually began as a solitary lesion. Only about 20 percent of malignant melanomas arise from pre-existing
melanocytic nevi. When malignant
melanoma develops from preexisting nevi,
the nevi begin to change in appearance,
and may begin to bleed. Early melanomas
are characterized by having different colors, such as red, black, brown and blue.
Melanomas may also present as a brown
or black discoloration of the nail or as a
skin ulcer that does not heal. Melanomas
may arise on any part of the body independent of sun-exposure. In women the most
common location for a melanoma is on the
lower extremities. In men, the most common location is on the trunk.(18)
There are five different types of
melanomas, including superficial spreading, nodular, acral lentiginous, lentigo
maligna melanoma and amelanotic
melanoma.
Superficial
spreading
melanomas are the most common type of
melanoma, comprising 70% of all
melanomas. They appear as a slow growing brown or black spot that can have
either a macular or papular component.
The lesion usually shows color variation or
irregular borders.(8)
Nodular melanomas comprise 15 to 30
percent of melanomas. They appear as a
brown or black pigmented papule that
slowly enlarges and frequently ulcerates.(6)
Acral lentiginous melanomas comprise
about 5% of all melanomas, however it is
the most common melanoma in persons of
color. It usually appears as a brown or
black macule arising on the non-hair baring
areas of an extremity, such as the palms,
soles and nail beds.
Lentigo maligna melanoma comprises
about 5% of all melanomas. It usually presents as an irregularly shaped, flat, pigmented lesion on sun damaged skin. It
occurs most often on the face or other
chronic sun exposed areas. Advanced
lesions can develop into papules or nodules, indicative of vertical or downward
growth.
Amelanotic melanoma is a non-pigment
producing variant of a nodular melanoma.
It is commonly confused with BCC’s or
benign skin lesions.(8)
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indurated macule or patch with a variable
amount of scaling. The differential diagnosis for Bowen’s disease includes: Paget’s
disease, extramammary Paget’s disease
and superficial spreading BCC. A pigmented Bowen’s tumor may resemble a
malignant melanoma.(6)
Surgical excision is the treatment of
choice for SCC’s. Cure rates with simple
excision are greater than 90 percent. The
cure rate reaches 97 percent with Moh’s
micrographic surgery. Radiation therapy
treatment for SCC has a lower cure rate
than for BCC, but is can be used in cases
where surgery is contraindicated. For small
non-aggressive, in-situ SCC’s, treatment
may include: curettage with electrodestruction, cryosurgery, or excision. For
larger and aggressive SCC’s, treatment
may include: excision with frozen section
for microscopic margin evaluation, Moh’s
micrographic surgery or radiation therapy.
If lymphatic spread of the tumor is suspected, then a lymph node dissection may
be indicated. KA’s may be treated with a
deep shave plus curettage, curettage with
electrodessication, intralesional 5-fluorouracil, cryosurgery, or excision. Bowen’s
disease may be treated with curettage and
electro-destruction, topical fluorouracil,
imiquimod, cryosurgery, laser, or excision.
In order to help prevent SCC’s from developing, the proper use of sunscreen starting
at a young age is necessary.
The prognosis for SCC depends on the
size and location of the tumor, histological
pattern, depth of invasion, perineural
involvement and immunosuppression of
the patient. The overall metastatic rate for
a SCC on the ear is 11 percent, on the lips
is 14 percent, and an overall rate from all
sites is 5 percent. Lesions less than 2 cm
have a recurrence rate of 7 percent after
excision. Lesions greater than 2 cm have a
recurrence rate of 15 percent.(16)

Malignant Melanoma

The ABCD’s of a melanoma are helpful
for determining which lesions are suspicious for melanoma. A is for asymmetry.
This includes any nevus which appears
asymmetric in shape or in pigment distribution. B is for border and bleeding. Any
nevus with irregular or ill-defined borders
should make one suspicious. Any bleeding
mole also requires careful evaluation. C is
for color. Any mole that has a pigment variation in an otherwise homogeneous nevus
must be carefully evaluated. D is for diameter. Most melanomas are greater than 6
mm in diameter, however it is possible for
melanomas to be smaller than 6 mm.(13)
In order to stage malignant melanoma,
two systems were developed. Clark’s level
and Breslow’s depth. Clark’s level classifies
the tumor based on the degree of invasion
into different anatomical levels of the skin.
In level I, the tumor is confined to the epidermis. In level II, the tumor cells extend
into the papillary dermis. In level III, the
tumor cells fill the papillary dermis. In level
IV, the tumor cells extend into the reticular
dermis. In level V, the tumor cells extend
through the reticular dermis and into the
underlying subcutaneous fat.
Clarks level I has nearly a 100 percent
five-year survival rate. Patients with Clark’s
level II have a greater than 95 percent fiveyear survival rate. Patients with a Clark’s
level III have greater than 90 percent fiveyear survival. Patients with a Clark’s level
IV have only a 75 percent five-year survival
rate. Patients with a Clark’s level V, have
less than a 50 percent five-year survival
rate.
Breslow’s depth is a more precise
assessment of the level of invasion of a
malignant melanoma. An ocular micrometer is used to measure the distance from
the granular layer of the epidermis to the
point of the deepest invasion by the tumor
cells. A depth of .75 mm or less has 99
percent five-year survival rate. A depth of
.76-1.49 mm has a 94 percent five-year
survival rate. A depth of 1.50 – 4.00 mm
has a 78 percent five-year survival rate. A
depth greater that 4.0 mm has only a 42
percent five-year survival rate.(8)
Excision is the treatment of choice for a
melanoma. A wide local excision of the primary tumor to the muscle fascia is recommended. For melanomas in situ, a margin
of 0.5 cm is recommended. A 1 cm margin
is recommended for melanomas less than
2 mm thick. A 2 cm margin is recommended for melanomas greater than 2 mm
thick. Lymph node dissection is indicated
for patients with evidence of lymph node
involvement in discrete drainage basins. A
sentinel lymph node biopsy may help to
identify which patients will benefit from
elective lymph node dissection therapy.(19)
Patients with a history of melanoma, or
that have a first-degree relative with a history of melanoma, must have follow up skin
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examinations for the rest of their lives. The
examination should be directed toward the
detection of any local recurrence of the primary tumor and the development of
metastatic disease in the surrounding skin.
Examination of the lymphatic system is
equally important. The examiner should
also look for the development of a secondary melanoma or distant metastasis.
Early detection of a melanoma can be life
saving. Skin self-examinations are of value
for early detection in patients that are at an
increased
risk
for
developing
melanomas.(18)

Patient Education
Healthcare professionals should include
education on sun protection to all patients,
especially parents and their children.
Patients should be advised to stay out of
the sun from 10 AM to 3 PM., which are
the peak hours of UV radiation. Patients
should be advised to wear sun protective
clothing, such as wide brimmed hats that
protect their face and neck, tightly woven
clothing, dark clothing with dyes that
absorb UV radiation, long sleeved clothing,
and clothing with an SPF factor. Patients
should also be advised on the importance
of wearing sunscreen with a SPF factor of
15 or greater during daylight hours. Sunscreen should be reapplied every 2 hours.
Patients should be instructed to examine
their skin monthly and to bring any suspicious changes to the attention of a healthcare professional trained in the diagnosis
and treatment of diseases of the skin. A
basic overview of the ABCD’s of pigmented
skin lesions should be discussed with all
patients, to assure that they are able to
recognize suspicious changes in their
moles. Patients should also be advised to
have their skin checked by a healthcare
professional on a yearly basis.

Conclusion
The sun can have harmful yet preventable effects on the skin. In order to
reduce the harmful effects, patient education is imperative. Patients should be made
aware that sun damage is cumulative and
that each exposure to the sun increases
their risk of these harmful effects. The
majority of sun damage occurs during the
patient’s first 20 years of life. Patients must
institute proper protective measures at a
young age and become ‘sun smart’. Prevention begins with education, proper sunscreen use, proper clothing attire, and
avoiding sun exposure during peak UV
hours. The importance of sunscreen is its
ability to block UV radiation, which can
cause photo-aging and skin cancers. UVA
and UVB are both carcinogenic and
responsible for over 90 percent of all skin
cancers. With prolonged solar exposure,

patients are increasing their risk of developing actinic keratosis, basal cell carcinoma, squamous cell carcinoma and
possibly malignant melanoma. Patients
with Fitzpatrick skin types I and II are at an
increased risk for developing skin cancers.
One in 7 Americans will develop a skin
cancer during their lifetime. Recent studies
show less of a relationship between sun
exposure and melanomas and a greater
association between a positive family history and developing a melanoma. As more
clinical studies are performed, the importance of educating patients about the
harmful effects of sun exposure becomes
more clear. With education, prevention and
early and proper diagnosis, we can help
improve the health of our patients.
References:
1) Beers, Mark, Fletcher, Andrew J., Jones, Thomas V (2003).
The Merck Manuel of Medical Information, 2nd home edition, 1186-1188. Merck Research Laboratories. Whitehouse Station, NJ.
2) Moyal, Dominique (2004). Prevention in Ultraviolet-induced
Skin Pigmentation. Photodermatology, Photoimmunology
& Photomedicine, vol. 20, issue 5, 243-249.
3) Granstein, Richard D, Matsui, Mary S (2004). UV RadiationInduced Immunosuppression and Skin Cancer. Cutis, vol.
47, NO. 5S, 4-9.
4) Altintas, M. A., Altmeyer, P., Gambichler, T., Hoffmann, K.,
Kreuter, A., Sauermann, K.(2004). Effects of Repeated
Sunbed Exposure on the Human Skin. In Vivo Measurements with Confocal Microscopy. Photodermatology, Photoimmunology, Photomedicine, vol. 20, issue 1, 27-34.
5) Grinschgle, Stephan, Hoffmann, Christine, Kerl, Helmet,
Quehenberger, Franz, Wolf, Peter (2003). Immune Protection Factors of Chemical Sunscreens Measured in the
Local Contact Hypersensitivity Model in Humans. Journal
of Investigative Dermatology, vol. 121, issue 5, 10801090.
6) Hall, John, Sauer, Gordon (1996). Manuel of Skin Diseases,
7th edition. 71-72, 299-301, 331-337, 341-342 . LippincottRaven Publishers. Philadelphia, Pennsylvania.
7) Srebnick Fred (2004). A Word About Malignant Melanoma.
Journal of the American Academy of Dermatology, vol. 2,
58-61
8) Aeling, John, Fitzpatrick, James (2001). Dermatology
Secrets in Color, 2nd edition, 313-315, 320-327, 348-354.
Hanely and Belfus, Inc., Philadelphia, Pennsylvania.
9) Shaw, James C (2005). Actinic Keratosis. Retrieved
1/24/05, from Up to Date.
10) Johnson, Richard Allen, Suurmond, Dick, Wolff Klaus
(2005). Fitzpatrick’s Color Atlas and Synopsis of Clinical
Dermatology, 262-271, 1048. McGraw-Hill, Medical Publishing Division, New York , New York.
11) MacKie, RM (2004). Awareness, Knowledge and Attitudes
to Basal Cell Carcinoma and Actinic Keratosis Among the
General Public in Europe. Journal of the European Academy of Dermatology and Venereology, vol. 18, issue 5,
552-556.
12) Stern, Robert S, Wrone, David A. (2005). Epidemiology,
Clinical Presentation, and Prognosis of Basal Cell Carcinoma. Retrieved on 3/5/05, from Up to Date.
13) Lebwohl, Mark (2004). The Skin and Systemic Disease, A
Color Atlas and Text 132, 06-209). Churchill Livingston.
New York, New York. 2004.
14) Almahroos, Mona, Kurban, Amal K (2004). Ultraviolet Carcinogenesis in Nonmelanoma Skin Cancer Part II: Review
and Update on Epidemiologoc Correlations. Dermatology
for the Clinician, vol. 3, issue 3., 132-138.
15) Habif, Thomas, Cambell, James, Quitadamo, Mark, Zug
Kathryn (2001). Skin Disease – Diagnosis and Treatment,
371-377. Mosby, Inc. St. Loius Missouri.
16) Green, Adele C, Marks, Robin (2004). Squamous Cell Carcinoma of the Skin (non-metastatic). Retrieved on 10/4/04,
from Ovid.
17) Halachmi, Shlomit, Lewandrowski, Clara (2005). Risk Factors for the Development of Melanoma. Retrieved 1/24/05,
from Up to Date.
18) Demierre, Marie-France (2004). Primary Prevention of
Melanoma. Retrieved on 10/4/04, from Up to Date.
19) Crosby, Thomas DL, Mason, Malcolm, Savage, Philip
(2003). Malignant Melanoma (non-metastatic). Retrieved
10/4/04, from Ovid.

PHYSICIAN ASSISTANTS IN DERMATOLOGY: UNDERSTANDING THE EFFECTS OF THE SUN ON SKIN

© 3M Pharmaceuticals 2004.

Printed in U.S.A.

9/04

AL-9300

The Journal of the American
Osteopathic College of Dermatology
3700 North 32nd Terrace
Hollywood, Fl 33201
Address Correction Requested

PRSRT STD
U.S. POSTAGE
PAID
MASON CITY, IA
PERMIT NO. 429

