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	 Jay S. Gottlieb, D.o.	 Stanley e. Skopit, D.o.		 JameS Q. DelRoSSo, D.o.

With the help of the Education and Evaluation Committee and with the support of the AOCD 
office, the JAOCD is making real progress.  The AOCD requires that all residents in AOCD-
approved programs submit their annual papers for consideration for publication to a scientific 
journal of their choice.  We are very excited that the AOCD residents have, for the most part, 
chosen to submit their annual manuscripts to the JAOCD for consideration for publication.

The residents have enjoyed seeing their efforts come to life in the JAOCD.  More medical students, 
interns and residents are co-authoring great cases and reviews of the literature with members of 
our college.  We would like to encourage all of our members to present interesting cases and 
dermatologic pearls that seem to have been proven true over the years.

Technology, in the way of electronic health records, employee management, and digital medical 
transcription, makes for a great topic for discussion in our journal.  New innovations, rediscovery 
of previously discussed topics, and practice-management tips all make for interesting contributions 
to the JAOCD.  There are so many ways for every member of our college to participate.  Don’t put 
it off any longer; it’s time to get published.  It is refreshing and makes you feel younger!

We continue to have the unwavering support of our sponsors.  We could have the best mate-
rial for our journal, but without sponsor support the JAOCD would remain nothing more than a 
dream.  Our sponsors continue with their commitment to our residents and to our membership by 
sponsoring the JAOCD.

We are thankful to have Allergan Skin Care, Global Pathology Laboratory, Medicis-The 
Dermatology Company and Stiefel Laboratory as sponsors of the JAOCD.  They continue their 
commitment to the dermatology profession and support the AOCD in all of its endeavors.

Again, we extend our sincere appreciation for the continued support of our sponsors:  Allergan 
Skin Care, Global Pathology Laboratory Services, Medicis-The Dermatology Company, and 
Stiefel Laboratory. 

Jay S. Gottlieb, D.O., F.A.O.C.D, F.O.C.O.O. (Editor) 
Stanley E. Skopit, D.O., F.A.O.C.D. (Editor)
James Q. DelRosso, D.O., F.A.O.C.D. (Associate Editor)
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	 Letter	From	the	president	 �

Dear Fellow & Resident AOCD members, 

There is no question that non-cosmetic dermatology remains an underserved specialty in medicine.  The average 
wait time to see a board-certified dermatologist for a suspicious growth on the skin is about six weeks; the average 
wait time to have Botox Cosmetic injected by a board-certified dermatologist is about two weeks.  As osteopathic 
dermatologists, we need to remember why we have become such a strong profession.  The osteopathic profession 
has always prided itself on treating the whole patient and not just the presenting disease process.  We have always 
kept the patient’s best interests as our core value.  This should never change.  

Monetary pressure is increasing on all physicians today.  This stems from the increased cost of practicing medicine 
and decreased reimbursements for services rendered.  It should be no surprise that physicians are looking for ways 
to maintain their revenue stream while practicing the specialty they have chosen, and one way to do so is to offer 
cosmetic procedures.  There is now tremendous competition for the cosmetic dollars spent in this country.  We 
see emergency room physicians, OB-GYN physicians, pediatricians and dentists offering cosmetic services.  This 
includes Botox Cosmetic, facial fillers and lasers and lights.  I attended a Contour Thread course (while they were still 
available) and had a gastroenterologist as my cadaver mate in the anatomy lab!

There is something wrong with this whole picture.  We as board-certified osteopathic dermatologists need to stay 
focused.  We need to remember that we are the only specialty that is fully trained to treat the skin, hair and nails, 
while still remembering that we are treating a patient and not a disease process.  In my previous medical career, I 
was a board-certified facial plastic surgeon.  I never knew what I didn’t know about the skin until I had completed a 
three-year residency in dermatology.  I urge our profession to stay focused on what is most important: dermatology, 
treating our patients, and treating our patients as people who happen to have an issue with their skin, hair or nails.  
They will know that we care about them, and they will seek our expertise when it comes to their cosmetic concerns 
also.

 The AOCD has come a long way since inception in 1957.  Our college was then recognized as a separate specialty 
within the American Osteopathic Association.  There are now more than 450 members and 19 residency programs 
throughout the United States training 89 residents.  The AOCD is the organization responsible for residencies, board 
certification and continuing medical education for our specialty nationwide.  I will be working with the Education 
and Evaluation Committee to improve our in-training examination process over the next year.

As President of the AOCD, my goals and objectives will revolve around strengthening our college.   I will continue 
to work to make the JAOCD more reflective of our college.  I will seek to take actions that will allow our members 
and our resident members equal status in our local, state and national dermatology organizations.  We will continue, 
though our current diplomatic efforts, to make the American Academy of Dermatology our ally in education, social 
and economic endeavors.  I am looking forward to an exciting and challenging year.

Jay Gottlieb, DO, FAOCD, FOCOO

Jay Gottlieb, D.o., F.a.o.C.D., F.o.C.o.o., PresiDent



�	 ArseniCAL	KerAtosis:	A	CAse	report	

Case Report
A 52-year-old, black female presented 

to our clinic with the complaint of rough, 
painful lesions on the palms of both hands 
and lower extremities for many years 
(Fig. 1, 2). For the last year, the lesions had 
become very painful. No treatments had 
been tried for the condition other than 
topical moisturizers. A review of her history 
revealed that the patient had grown up in 
an area of Florida where the only drinking 
water came from a well. 

Clinical exam demonstrated thick, firm, 
punctate, brown, keratotic papules on 
bilateral palms, soles and lower extremities. 
Lab studies consisting of CBC, CMP, lipid 
profile and CXR were obtained, all of which 
were within normal limits. Skin biopsy was 
performed to confirm the working diag-
nosis of arsenical keratosis. 

The biopsy demonstrated epidermal 
hyperplasia with hyperkeratosis and under-
lying dermis with sparse, perivascular, 
predominantly lymphocytic infiltrate. 
These histopathologic findings can be seen 
in arsenical keratosis. There were no atyp-
ical cells and no malignancy noted in this 
specimen. 

The patient was initially started on topical 
keratolytics. On follow-up, the patient 
reported minimal relief of pain and slight 
improvement of lesions. Labs were then 
drawn for liver function, and she was started 
on acitretin 25 mg qd. She is currently 
pending follow-up. 

Discussion 
Arsenic is ranked first in a list of 20 

hazardous substances by the Agency for 
Toxic Substances and Disease Registry 
and the United States Environmental 
Protection Agency.1 It has been classified 
by the International Agency for Research 
on Cancer as a human carcinogen.2 Arsenic 
is found widely distributed in the earth’s 
crust and may be introduced into water 
sources through dissolution.3 Long-term 

exposure to contaminated drinking water is 
the most common cause of chronic arsenic 
poisoning. Exposure also occurs from indus-
tries that use arsenic in the manufacture of 
goods. This includes mining, smelting, and 
the manufacture of paint, pesticides, glass, 
plywood and semiconductors. Exposure 
also occurs in the sheep industry, which 
may employ an arsenic-based “sheep dip” as 
an insecticide/fungicide.3, 8

Arsenic is also present in the air due 
in part to the combustion of fossil fuels.3 

Chronic arsenic poisoning is a growing 
health problem in regions of India and 
Taiwan. It is estimated that 200,000 to 
250,000 cancer deaths in Bangladesh will be 
caused by arsenic in drinking water.3

Arsenic has been used as a medication 
for more than 4,000 years4 and is still used 
today in Chinese proprietary medications. 
Historically, arsenic-containing medica-
tions such as Fowler's solution (1% solu-
tion of potassium arsenite), Donovan's 
solution (arsenic triiodide), de Valagin's 
solution (arsenic trichloride), Salvarsan 
(arsphenamine),5 Sin Lak Asthma Pill27 
and Bell’s asthma medication6 were used in 
the treatment of many ailments including 
but not limited to rheumatism, arthritis, 
malaria, trypanosome infections, tubercu-
losis, diabetes and asthma. Recently, arsenic 
trioxide (Trisenox) has been approved 
for the treatment of acute promyelocytic 
leukemia.7

Arsenic has two forms: organic and inor-
ganic. Organic arsenic is found abundantly 
in seafood but is readily excreted from the 
body. Inorganic arsenic has two forms: triva-
lent arsenite (As III) and, less commonly, 
pentavalent arsenate (As V), both of which 
are considerably toxic to humans.9 

As early as 1887, Hutchinson reported 
the correlation between arsenic intake (via 
medications containing arsenic) and the 
development of cancer.10  Arsenic has been 
documented to induce lung, kidney, liver, 
urinary bladder, and skin cancer.11 It also 
has noncarcinogenic effects such as diabetes, 

peripheral neuropathy, cutaneous lesions 
and cardiovascular diseases. Skin cancers 
associated with arsenic are Bowen’s disease 
(carcinoma insitu), basal cell carcinoma, 
and squamous cell carcinoma.12 In addition, 
Merkel cell carcinoma has been reported 
with chronic arsenicism in endemic regions 
of Taiwan.13 

The exact way in which arsenic exerts 
its toxic effects and clinical manifestations 
is not completely understood. However, 
three mechanisms have come to the fore: 
oxidative stress, chromosomal abnormalities 
and altered transcription factors.14, 15 These 

Kevin Spohr D.O.*, Denise Guevara D.O**., Brad P Glick D.O.***, Francisco A. Kerdel M.D.**** 
*3rd year resident Wellington Regional Medical Center/LECOM 
** Dermatology research fellow University of Miami; Miami, FL 
*** Program director Wellington Regional Medical Center/LECOM 
**** Clinical Professor, Dept of Dermatology, University of Miami; Miami, FL

arseniCal Keratosis 
a Case rePort

ABSTRACT

Arsenical keratosis is a condition caused by the chronic ingestion of inorganic arsenic salts, usually from a contaminated water 
source, arsenic-containing medication or occupational/environmental exposure. We describe a case of arsenical keratosis in a female 
who was chronically exposed to arsenic in well water while growing up in Florida; and then we discuss the current literature regarding 
the carcinogenesis of arsenic, its medical management and the treatments currently used in its therapy. 

Figure 2
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studies have also suggested that arsenic 
may act as a cocarcinogen, a promoter or 
progressor of carcinogenesis.16 

Reactive oxygen species, specifically 
peroxyl radical, superoxide radical and 
hydroxyl radical, are proposed to occur 
during the methylation process of inor-
ganic arsenic.17 In human skin, arsenic can 
induce oxidative damage in cellular DNA 
and generate 8-hydroxyl 2’-deoxylguano-
sine (8-OHdG) oxidative DNA adducts.18  
Studies on arsenic-induced Bowen’s disease 
show that the increased 8-OHdG levels are 
positively correlated to the lesional arsenic 
concentration, suggesting the involve-
ment of oxidative stress in arsenical skin 
carcinogenesis.18 

Arsenic is reported to increase chromo-
some aberrations and sister chromatid 
exchanges and cause endoreduplication, as 
well as inhibit the incision step and ligation 
step of the DNA repair system.19, 20  This 
has been shown to interfere with genome 
stability of the cells. Furthermore, arsenic 
enhances the mutagenicity of carcinogenic 
stresses such as UV, X-ray and chemical 
agents.21, 22 

Skin lesions, occurring after a few years 
of exposure, are almost always the first clin-
ical sign of chronic arsenicism. The most 
common clinical cutaneous manifestations 
of chronic arsenicism are hypopigmenta-
tion, hyperpigmentation, multiple keratoses, 
basal cell carcinoma, squamous cell carci-
noma and Bowen’s disease.23 Mees’ lines, 
though rare, have been noted to occur in 
both chronic and acute arsenicism.24 

The differential diagnosis for arsenical 
keratosis is quite extensive, including but 
not limited to clavus, trichophytosis, pity-
riasis rubra pilaris, keratoderma climac-
terium (Haxthausen's disease), lichen 
simplex, syphilis, hypothyroidism, leprosy, 
neoplasms of the breast, multiple myeloma 
and lymphoma. Also, there are many geno-
dermatoses that present with similar clinical 
findings, including diffuse tylosis, Howel 
Evans syndrome, mutilating keratoderma, 
progressive keratoderma, Mal de Meleda 
Papillon-Lefevre syndrome, Touraine’s poly-
keratosis, hydrotic ectodermal dysplasia, 
dyskeratosis congenita and congenital 
ichthyoses.

The key to clinical management begins 
with suspicion of chronic arsenic exposure. 
Management should include a complete 
history, including where the patient was 
born and lived as a child. History of expo-
sure to contaminated well water, arsenic 
containing medications or an industrial 
setting that routinely uses arsenic needs 
to be obtained.  Medical database should 
include a CBC, CMP, chest X-ray, urinal-
ysis, EKG, electromyelography (if patient 
has polyneuropathy) and skin biopsy 
of a sample lesion. Chemical analysis of 
arsenic levels in tissue, hair or nails may 
be done, but levels may be normal if expo-

sure is not recent. A point to remember is 
that if a young patient presents with skin 
cancer (BCC, SCC or BD) on a non-sun-
exposed area, chronic arsenicism should be 
suspected.8

There are few studies in the treatment 
of chronic arsenicism. Oral retinoids have 
been the most studied group of agents.25,26 
Retinoids have antikertinization, antiprolif-
erative, and antinflammatory properties27 
and have been effective in near-complete 
clearing of arsenical keratosis lesions.25 
Topical fluorouracil has also been used 
successfully.28,29 As of yet, there is no set 
dosing regimen for either agent in regards 
to chronic arsenicism. The chelating agent 
dimercaprol, or BAL (British anti Lewisite), 
is also commonly used for treatment of 
acute arsenic toxicity. It has been tried in 
the chronic form, but, as is the case for the 
other medications, there are no established 
biologic criteria or measures of effective-
ness for dimercaprol in the treatment of 
chronic arsenicism.30 Finally, imiquimod 
5% has recently been studied as a treatment 
for arsenical keratosis and has shown good 
efficacy and safety.31

In conclusion, arsenical keratosis is a 
condition caused by chronic exposure to 
inorganic arsenic, most commonly from 
contaminated well water, arsenic containing-
medications and industrial arsenic use. 
Physicians should consider this disease in 
their differential any time a young patient 
presents with consistent history and clinical 
findings, especially any non-melanoma skin 
cancer on non-sun-exposed areas. Physicians 
should then obtain the necessary lab studies 
and continue monitoring the patient indefi-
nitely for any signs or symptoms of internal 
or external malignancies. Also, any ongoing 
exposure to arsenic should be sought and 
eliminated. Finally, treatment, although not 
well studied, has been successful in safely 
alleviating the clinical lesions. 
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Clinical Presentation 
A 19-month-old , Caucas ian boy 

presented to our dermatology office with a 
symmetric, papular eruption localized to his 
arms, legs and face for six to seven weeks.  
The non-pruritic eruption began on the 
boy’s face and later spread to his arms and 
legs.  Approximately two months prior to 
the development of the rash, the patient had 
an upper respiratory infection along with 
mild axillary and inguinal adenopathy.  The 
respiratory infection resolved without any 
complications. 

Physical Exam 
Erythematous papules symmetrically 

distributed across the face, arms, and legs.

Plan 
A skin biopsy was performed that revealed 

mild epidermal acanthosis, spongiosis, and 
lymphohistiocytic infiltrate in the dermis.

The patient’s mother was educated on 
the possible etiology of her son’s rash, and 
a follow-up appointment was made for 
two weeks later to review the results of the 
biopsy and to assess the need for symptom-
atic treatment.

Histopathology

Differential Diagnosis
Drug eruption, papular urticaria, viral 

exanthem, molluscum contagiosum.   
Drug eruptions and papular urticaria 

can present similarly to Gianotti-Crosti 
syndrome.

(GCS) in many cases; therefore, an 
adequate history must be taken and a 
complete physical exam performed.3 Viral 
exanthems must also be considered and 
ruled out.  Most often, viral exanthems of 
other etiologies present at the same time as 
the patient is experiencing the viral symp-
toms, which does not fit the clinical presen-
tation of GCS. Also, viral exanthems may 
be pruritic, and they generally don’t last as 
long as the exanthem of GCS.  Molluscum 
contagiosum (MC) is caused by up to four 
types of pox viruses.3  Children are most 
often infected with MCV-1, and the disease 
is distributed worldwide.  The lesions of 
MC are smooth-surfaced, firm and dome-
shaped with a central umbilication.  This 
clinical description goes against GCS.  Also, 
MC, unlike GCS, affects all areas of the body 
and often affects the trunk. 

Discussion
Gianotti-Crosti syndrome (GCS) is an 

infrequently recognized skin disorder that 
was first described in 1955.3  It is charac-
terized by a symmetrical distribution of 
papules localized to the face, extremities, 
and buttocks.1  The papular eruption 
begins abruptly and generally spares the 
trunk.  It presents as monomorphous, skin-
colored-to-pink-red papules, which are 
often edematous.  Sometimes the lesions are 
vesicular, but generally they are non-pruritic 
in nature.  This self-limiting, cutaneous 
exanthem is often preceded by an upper 
respiratory infection with mild constitu-
tional symptoms, which is consistent with 
the history and clinical findings in this 
patient.  Systemic manifestations include a 
low-grade fever and inguinal and axillary 
lymphadenopathy. Rarely, hepatomegaly 
and splenomegaly are seen.  The lymphade-
nopathy may persist for several months.  

GCS occurs most commonly in chil-
dren with a mean age of two years, and it 
is primarily seen in the spring and early 
summer. GCS has been associated with a 
variety of viral agents, such as hepatitis A, B, 
and C, Epstein-Barr virus (EBV), respiratory 
syncytial virus, adenovirus, and possibly 
other agents as well.  One clinical case 
from an Indian pediatrics journal reported 
GCS in a 9-year-old child with no known 
previous infection or recent immuniza-
tions.2  Another case reported the syndrome 
occurring in a boy after he got his routine 
immunizations.2  The most frequent etio-
logic agent reported in the United States is 
EBV.3  In the past, GCS was specifically asso-
ciated with the hepatitis B exanthem, and 
other causes of the syndrome were placed 
under a different name; but the two entities 
are clinically indistinguishable from each 
other and are now under the same title of 
GCS.  

The diagnostic criteria for GCS were 
proposed by Chuh in 2001 and include the 
following:3

1. a monomorphous, flat-topped, pink-
brown papular eruption or papulove-
sicular eruption of 1mm to 10mm in 
diameter

2. any three or all four of the following 
sites involved: face, buttocks, forearms, 
and extensor legs

3. symmetrical distribution
4. duration of at least 10 days

Extensive truncal lesions and scaly lesions 
are considered negative clinical features.4    

Treatment is mainly supportive after a 
thorough physical exam is performed.1  No 
treatment has been shown to shorten the 
course of the illness.3  Evaluation for hepa-
titis should only be performed if history and 
symptoms indicate the need to do so.  GCS 
is believed to be under-reported, especially 
in cases not associated with jaundice and in 
cases that do not persist beyond two to three 
weeks in duration.2
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Clinical Features
POD is characterized by papules and 

pustules on an erythematous base about 5 
mm from a vermilion border.  Initially, the 
papules are 1 mm to 2 mm in size, but later 
they become confluent and form satellite 
lesions.  Eczematous lesions and scaling may 
be present, but comedones are not present.  
Initially, this skin condition may be present 
in the perinasal area and then spread to 
the perioral region and even further into 
the periorbital location.  The glabella and 
forehead are sometimes involved.14  Pruritus 
is uncommon; however, some patients may 
experience a burning sensation.2    

Diagnosis
Biopsy is normally not needed, as clinical 

distribution is often characteristic of the 
disease.  If a biopsy is done, it resembles 
eczema, with spongiotic changes occur-
ring mostly in the external root sheaths 
of the follicles.3  Histology may reveal 
perifollicular or perivascular lymphohis-
tiocytic infiltration and mononuclear cell 
exocytosis.  Less commonly, plasma cells 
are present.  Telangiectases are usually not 
seen.2,9  A culture can be done to rule out 
Staphylococcus infection.  The differential 
diagnosis includes rosacea, allergic and irri-
tant contact dermatitis, atopic dermatitis, 
acne vulgaris, seborrheic dermatitis, steroid 
acne, lip-licking cheilitis, xanthomas, erup-
tive syringomas, glucagonoma syndrome, 
papular sarcoid, and lupus miliaris 
disseminatus.  

Epidemiology
Perioral dermatitis is believed to be first 

described by Frumess and Lewis in 1957, 
at which time the skin manifestation was 
referred to as a light-sensitive seborrheid.2  
In 1964 it was renamed “perioral dermatitis” 
in an article by Mihan et al.2  The age of 
onset is 16 to 45 years of age, and it occurs 
primarily in females.  A variant to peri-

oral dermatitis, usually found in children, 
is called granulomatous perioral derma-
titis.  The disorder is characterized by small, 
monomorphous, skin-colored papules that 
develop in periorificial areas of the face 
without erythema or scale.3   

Etiology
The cause of perioral dermatitis remains 

elusive.  An association of corticosteroids 
and POD was first described in 1972.4  
Prolonged use of topical corticosteroids has 
since been sited in many articles as the key 
culprit of POD.4  Although there are reports 
of a small number of patients who deny 
prior steroid use, one source has illustrated 
that corticosteroid exposure can be inadver-
tent and without knowledge.5  In one case, 
eruption of POD occurred in a patient after 
kissing her husband, who used an intraoral 
corticosteroid.  In another patient, leakage 
of intranasal betamethasone dipropionate 
nasal spray from her nose caused POD.  In 
two cases, children with asthma developed 
POD, one after using a budesonide nebu-
lizer, the other after using a spacer with 
a mask.6  Another theory, which emerged 
in the 1980s, was the association of peri-
oral dermatitis with occlusive moisturizing 
creams that led to the proliferation of skin 
flora.  In a study of 133 patients, a combina-
tion of moisturizer, foundation and night 
cream resulted in a 13-fold increase in POD, 
compared to a 2.9-fold increase resulting 
from a combination of moisturizer and 
foundation.4  No increase was noted for 
moisturizer use alone.  Some articles have 
hinted at infectious causes of POD.  In one 
study, there were eight patients who had 
POD, all of whom exhibited fusobacteria 
(anaerobic, Gram-negative fusiform rods 
in the oral cavity).7,9  Two studies showed 
the presence of Demodex folliculorum, 
an ectoparasite, in patients with POD.8  
Candida was found in one case report; 
however, further studies failed to support 
any causal connection between Candida and 
POD.9  Some studies have indicated contact 

dermatitis as an etiology.  An 11-year-old 
girl developed perioral lesions after using a 
flavored lip balm.10  A 48-year-old patient 
developed POD after an acrylate-based, 
temporary crown was inserted.11  POD has 
also been found in female patients after 
orthognathic surgery.12  Another, often-
argued theory is that POD is a subset of 
rosacea.  However, in a study of 275 patients, 
transepidermal water loss was significantly 
increased in patients with POD versus 
patients with rosacea.13  Also, features of 
atopic diathesis (history, clinical signs, prick 
test reactivity and specific IgE antibodies 
to eight allergens) were more common in 
patients with POD when compared to those 
with rosacea and the control group.   

Nonpharmacologic 
Management

New lesions arise over a course of weeks 
to months.  If left untreated, these lesions 
may even fluctuate for years.  Avoiding or 
decreasing the frequency of occlusive prod-
ucts, especially heavy facial moisturizers 
(night creams and foundations), may assist 
in lessening the incidence and recurrences 
of POD.  Moisturizer use alone has not been 
found to increase the incidence of POD.4  

Pharmacologic 
Management

In many instances, topical steroids are 
prescribed and/or used inappropriately to 
treat this condition.  Initially, lesions will 
respond to topical steroids; however, after 
the steroids are discontinued, the lesions 
will reappear and worsen within a few days.  
Patients should discontinue the use of all 
topical steroids, and time must be spent 
educating patients on how the lesions may 
get worse before getting better.  For patients 
with a severe form of POD who are using 
potent steroids, topical 1-2.5% hydrocorti-
sone ointment may be used for up to a week 
as a tapering measure.  
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ABSTRACT

Perioral dermatitis (POD) is a common skin condition characterized by “papules and pustules on an erythematous and sometimes 
scaling base confined to the chin and nasolabial folds sparing the vermilion border.”1  It is most common in females aged 16 to 45 
years.  A variant of POD is granulomatous POD, which is found in children.  These often difficult-to-treat skin diseases can be a source 
of frustration and anxiety for the patients.  This article focuses on the nonpharmacological and pharmacological therapies for perioral 
dermatitis.



Oral tetracycline is a very effective medi-
cation for POD.1,2,9  While used for its anti-
bacterial activity against Propionibacterium 
acnes in acne vulgaris, its role in fighting 
POD is thought to be via a direct anti-
inflammatory component with inhibition 
of neutrophil chemotaxis.15  The dose of 
tetracycline is 250 mg to 500 mg twice a 
day for two to three weeks or until clear.1,9,14  
Once the lesions have disappeared, tetra-
cycline may be discontinued or slowly 
tapered over four to six weeks.  For severe 
cases, a long-term maintenance dose may 
be necessary.  Tetracycline and tetracycline 
derivatives are contraindicated in children 
eight years of age or younger due to the 
risk of permanent discoloration in the 
teeth and enamel.  Other side effects may 
include nausea, vomiting, diarrhea, and 
photosensitivity.  POD has also responded 
to doxycycline and minocycline at doses of 
50 to 200 mg per day.16  One study of five 
renal-transplant recipients with POD on 
long-term corticosteroids and immunosup-
pressive therapy showed benefit from oral 
doxycycline.17  Doxycycline, unlike tetra-
cycline, can be taken with food.  Although 
not studied in patients with POD, a low, 
subantimicrobial-dose (SD) doxycycline 
(Periostat or Oracea) may provide another 
option for patients.  SD doxycycline is not 
an antimicrobial treatment (so there’s less 
chance of developing resistant bacteria); 
rather, it is believed to down-regulate matrix 
metalloproteinases and cytokines involved 
in inflammation.  SD doxycycline (20mg 
BID) has been studied in patients with 
moderate acne, and there was improvement 
of their lesions when compared to placebo.18  
Other options for treating POD include 
oral erythromycin and the combination of 
trimethoprim and sulfamethoxazole.2,16,19  
Isotretinoin has also demonstrated a role in 
treatment of POD.  A study was done on 14 
females with a history of irregular menstrual 
cycles who experienced POD after discon-
tinuing their oral contraceptives.20  Flare-
ups were associated with their cycles, and 
treatment was refractory to conventional 
therapy including topical erythromycin, 
topical tetracycline, topical metronidazole 
and oral tetracycline.  Subsequently, patients 
were prescribed isotretinoin in the dose of 
40 mg/day tapering down to 10 mg/day over 
six months.  Twelve out of the 14 patients 
remained symptom-free for at least 12 
months after therapy.

While oral therapy is most effective, there 
are topical medications available.  Although 
topical therapy has the benefit of fewer side 
effects when compared to systemic therapy, 
response to topical therapy is often less 
immediate.16  A case report of a 32-year-
old woman with biopsy-confirmed POD 
benefited from four weeks of a topical 
application of adapalene 0.1% gel (once a 
night) without the use of systemic medi-
cation.21  Adapalene works on selective 

nuclear retinoic acid receptors (RAR-beta 
and RAR-gamma).  It is hypothesized that 
adapalene interferes with polymorphonu-
clear-leukocyte functions and arachidonic-
acid metabolism and has the ability to act 
as a moderate-to-potent anti-inflamma-
tory medication.21   In another trial, the 
topical therapy azelaic acid was tested for 
its effectiveness.22  An open clinical study 
was conducted on 10 POD patients aged 32 
to 65 years old.  Patients were treated with 
topical 20% azelaic acid in cream formula-
tion applied twice daily. Response was noted 
in two to three weeks, and resolution of 
the lesions occurred in two to six weeks.  
Azelaic acid is a saturated, straight-chained, 
nine-carbon-atom, dicarboxylic-acid 
derivative.  Azelaic acid has been shown 
to have antibacterial activity and inhibit 
keratinization.  In vivo and ex vivo research 
has also indicated an anti-inflammatory 
component by which it reduces the genera-
tion and/or release of proinflammatory, 
reactive oxygen species by neutrophils.22  
Adverse effects included erythema, itching 
and dryness.  Topical metronidazole has 
also shown to be of some therapeutic value.  
One study in children using metronidazole 
gel (0.75%) twice daily led to improvement 
after two months and complete resolution 
in 14 weeks.23  However, another study 
comparing twice daily topical 1% metro-
nidazole cream to twice daily 250mg oral 
tetracycline revealed that both treatments 
were effective but that oral tetracycline was 
significantly more effective.24  Additionally, 
the use of topical erythromycin2 or topical 
clindamycin16 may prove beneficial, and one 
article discussed the benefit of using tacro-
limus ointment for the relief of steroid-
induced rosacea and perioral dermatitis.25  
Another case report describes a 22-year-
old man who had complete POD clearance 
in two weeks using pimecrolimus (Elidel) 
twice daily.26  Finally, a comparison study 
between photodynamic therapy (PDT) with 
topical 5-aminolevulinic acid (ALA) and 
PDT with topical clindamycin revealed a 
mean POD clearance of 92.1% and 80.9%, 
respectively.27        

In sum, patients with POD may be frus-
trated with their condition, especially if 
it is not diagnosed early or appropriately 
treated.  While its etiology remains elusive, 
it is important to explain to patients that 
POD is a commonly treatable skin condi-
tion that reoccurs infrequently.  Tetracycline 
and its derivatives appear to be the most 
effective treatment, but other therapies are 
available when their use is not appropriate 
or if patients are non-responsive.   
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Skin of Color
Different races of our species, Homo	

sapiens, were originally categorized based 
on the skin color and skin reactions to 
environmental factors such as sunlight.  
Anthropologists believe that racial variation 
is the result of a natural selection process 
– a process that caused different biologic 
traits to develop in different races to facili-
tate adaptation to a particular environment.  
This might explain darkly pigmented skin 
evolving closer to the equator.   On the other 
hand, people living north of the equator 
probably have lighter skin to promote 
adequate UV absorption for vitamin D 
synthesis.3  We know today that molecular 
analysis has identified genetic differences 
between different ethnic groups and 
races.  Our species has been divided into 
a number of races that include Caucasoid 
(e.g. Europeans); Mongoloid (e.g. Asians); 
Negroid (e.g. Africans, African Americans 
and African Caribbeans); Capoid (e.g. The 
Kung San African tribe); and Australoid 
(e.g. Australian aborigines).5  This data 
clearly indicates that most races consist of 
people with skin of color.    

The skin phototype system initially devel-

oped by Fitzpatrick correlates the color of 
skin with its ability to respond to ultraviolet 
radiation (Table I).  This system is used by 
dermatologists to categorize all people.  For 
the purposes of this article, we will define 
“skin of color” or “ethnic” skin as skin types 
IV-VI, which encompasses people of many 
different ethnic backgrounds.  Another skin 
classification system, known as the Lancer 
Ethnicity Scale, is a system that calculates 
healing efficacy times in patients undergoing 
chemical peels or laser cosmetic procedures.  

Structure and Function of Skin of 
Color     

Melanin is synthesized by melanosomes 
present within the melanocyte.  The mela-
nocytes reside in the basal layer of the 
epidermis and the matrix of the hair bulb.7,8  
During embryonic development, neural 
crest melanoblasts migrate to the epidermis 
and differentiate into melanocytes.  More 
melanocytes are found on the face and geni-
talia than on other parts of the body. The 
density of melanocytes is the same in all 
races - about one melanocyte per 10 kerati-
nocytes in the basal layer.  The difference in 
skin color is due to the distribution and the 
size of melanosomes.  The melanosomes in 

dark skin are large and singly distributed, 
whereas the melanosomes in light skin are 
small and grouped.9  Each melanocyte is 
associated with its dendrites. 

There are 36 keratinocytes in the malpi-
ghian layer of the epidermis.10,11  Melanocytes 
express E-cadherin, which allows them to 
adhere to adjacent keratinocytes.  Two types 
of mammalian melanin, namely eumelanin 
and pheomelanin, are produced in the 
melanocytes by the involvement of the 
enzyme tyrosinase.  Melanosomes progress 
from stage I (round, no melanin) to stage 
IV (oval, dense melanin).  

The unique biologic feature of ethnic 
skin is the amount and epidermal distribu-
tion of melanin.  Though it is well estab-
lished that no racial differences exist in the 
number of melanocytes, the actual number 
of melanocytes may differ from individual 
to individual and from one anatomic part 
of the body to another.  Research done by 
Toda et al.12  and Olson et al.13 has demon-
strated that melanosomes tend to be large 
and non-aggregated in subjects with skin 
of color, and melanosomes larger than 
0.3 x 0.8 ?m are unable to be structurally 
grouped together in membrane-bound 
units.  There are, however, variations in each 
racial group.  Melanocyte cultures14 have 
demonstrated that total melanin content is 
higher in individuals with darker skin types, 
e.g. Fitzpatrick skin type VI as compared to 
Fitzpatrick skin types I and II.  

The photoprotective effects of melanin 
are well documented.1  Melanin acts as a 
filter of UV radiation, reducing all wave-
lengths of light equally.  Kaidbey et al.15 
determined that the main site of  UV 
filtration in Caucasian skin is the stratum 
corneum, whereas in black skin it is the 
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sKin oF Color –the FaCts

ABSTRACT

The U.S. population has shown dramatically shifting demographics in the 21st century.  It is estimated that by the year 2009, 
there will be a significant growth rate in the ethnic groups.  Fifty years ago, the majority of immigrants to the United States came from 
Europe.1  In contrast, between 1995 and 1996, most immigrants to New York City came from the former USSR, the Dominican Repub-
lic, Cuba, China, Jamaica, the Indian Subcontinent and the Philippines, to name just a few locations.1  The U.S. population projection 
for the year 2050 suggests a significant decrease in the Caucasian population to approximately 53% of the total population, with con-
comitant increases in other segments (African American 14%, Hispanics 25%, Asians 8%).2   

 People with skin of color comprise a very large segment of the current U.S. population and are of diverse racial and ethnic back-
grounds, primarily including African American, Hispanic, Asian and American Indian (less than 1%).  With the changing demographics 
of the U.S. population regionally and nationally, dermatologists need a thorough understanding of pigmentary disorders, disease impli-
cations and cultural practices unique to different ethnic populations. Data on ethnic and racial differences in skin and hair structure 
and physiology is limited.  For the purposes of this article, “skin of color” or “ethnic skin” is defined as non-Caucasian  skin types: Fitz-
patrick skin type IV, V and VI.  This article briefly (1) summarizes the structure and physiology of ethnic skin; (2) describes some com-
mon dermatologic conditions in people with skin of color; and (3) reviews the cultural practices of individuals with pigmented skin. 
It is hoped that this article will help prepare today’s dermatology community to better evaluate, diagnose and treat skin conditions 
unique to this segment of our population. 

Table I.  CLASSIFICATION OF SKIN PHOTOTYPES (SPT)

SPT	 Basic	Skin	Color	 Response	to	Sun	Exposure

I Pale white Does not tan: burns easily

II White Tans with difficulty; burns easily

III White Tans after initial sunburn

IV Light brown Tans easily

V Brown Tans easily

VI Black Becomes darker



stratum malpighi.  Despite the photoprotec-
tion conferred by melanin, pigmented skin 
can also experience photodamage, dermal-
collagen and elastin damage and, most 
noticeably, hyperpigmentation.  The stratum 
corneum is equally thick in black and white 
skin.16,17  However,  structural differences 
do exist between black and white skin as 
demonstrated by increased resistance to 
stripping, increased lipid content, increased 
electrical resistance and decreased number 
of ceramides in black skin.18  Assessment of 
skin irritability in skin of color as compared 
to Caucasian skin is a controversial subject, 
and studies have shown conflicting data.  

Cutaneous Disease and its 
Implications in Skin of Color

The terms "ethnic skin" and "skin of 
color" have often sparked a difference of 
opinion as to usage in dermatology.  Some 
authors feel that neither term is appropriate, 
because "ethnic" refers to nationality and 
"skin of color" refers solely to pigmenta-
tion.19  The initial use of these terms could 
be related to the fact that traditional derma-
tology has had a Caucasian frame of refer-
ence. The terms "ethnic skin" and "skin of 
color" have been used interchangeably in 
this article. It is believed that these terms 
may undergo a revision in the future; but at 
this time, they are accepted by the majority 
of members in the dermatology community.  

The following represents some common 
dermatologic diagnoses in patients with skin 
of color and also addresses some disease 
implications in this patient population.  

Acne
Acne represents one of the most common 

problems in ethnic skin.  Although the 
clinical disease tends to be milder in darker 
skin types, marked inflammation is present 
histologically.20  This may explain the postin-
flammatory hyperpigmentation seen in acne 
in darker skin.  The PIH itself is a common 
reason for dermatologic consultation.  The 
incidence of nodulocystic acne is lower in 
Asians, Hispanics and African-Americans 
compared to Caucasians.21  Dermatologists 
must aim to prevent inflammation that 
leads to PIH when treating ethnic skin.  
Another type of acne seen mostly in black 
patients is Pomade acne, which consists of 
innumerable comedones along the temples 
and hairline.  This type of acne is related 
to the liberal use of hair oils and greases 
and infrequent washing of hair.  Patient 
education about causative and exacerbating 
factors of acne, such as sun avoidance, is 
very important in treating acne and PIH in 
ethnic skin. 

Pigmentary Conditions
Post inf lammator y  reac t ions  and 

dyschromia tend to be more common 
and noticeable in patients with skin of 
color.  Inflammatory diseases that can 

result in hyperpigmentation include acne, 
drug eruptions, eczema, lichen planus 
and trauma (burns, surgery), to name a 
few.  Postinflammatory hypopigmenta-
tion, although not as common as postin-
flammatory hyperpigmentation, can be 
more noticeable in ethnic skin and may 
include conditions like P. alba, hypopig-
mented mycosis fungoides, atopic derma-
titis and post cryotherapy.  Halder et 
al.22 found pigmentation disorders to be 
a very common problem among African 
American patients.  The cosmetic disfig-
urement impacts patients both physically 
and psychologically and thus requires early 
intervention.  

Melasma is a benign pigmentary disorder 
seen frequently in people with skin of color.  
Its onset is often related to hormonal factors 
and ultraviolet radiation.  Melasma is often 
challenging to treat, although combination 
therapy and lasers have shown promise.  
Normal variants of pigmentation more 
commonly seen in African Americans, 
Asians and Hispanics include pigmented 
bands on nails (melanonychia) and pigmen-
tary lines of demarcation (Voigt's lines 
or Futcher's lines).23  Pigmentation of the 
oral mucosa may be seen in more than 75  
percent of black patients.  Dermatologists 
today need to be aware of these pigmentary 
disorders and counsel patients accordingly.  

Photoaging and Incidence of 
Skin Cancer 

Since melanin provides some protection 
against photodamage, photoaging usually 
manifests later in life in people with skin of 
color as compared to Caucasians.  In blacks 
aged 60 to 80 years, sun-exposed areas have 
no discernable histologic changes in collagen 
and elastin in the dermis.24  In Asian skin, 
photoaging presents as lentigines, sebor-
rheic keratoses and dyschromia. Wrinkling  
is a late feature, and aging appears to be 
centrofacial in people with skin of color.  

Skin cancer is the most common type of 
malignancy in the United States; however, 
the incidence of skin cancer in the darker-
skinned population remains relatively low.25  
Increased pigmentation and melanosomal 
dispersion have been attributed as protective 
factors.  Basal cell carcinoma (BCC) is the 
most common cutaneous malignancy in the 
Caucasian population.  BCC is uncommon 
in African Americans; but when it does 
occur, it is mostly of the pigmented type.25  
However, it has been demonstrated that 
African Americans and Caucasians have 
a similar risk of developing BCC in non-
sun-exposed skin.  The most common skin 
cancer in African Americans is squamous 
cell carcinoma (SCC).  It is usually found 
in non-sun-exposed areas associated with 
chronic burns, chronic wounds, chronic 
scars and chronic discoid lupus.  Pigmented 
Bowen's disease is common in Asians.26  

Hispanics have a greater incidence of BCC 

compared to African Americans.  
Melanoma appears to be more preva-

lent in the Caucasian population compared 
to Asian, Hispanic and African American 
subjects.  Melanoma in ethnic skin appears 
to arise most often on non-sun-exposed 
sites such as palms, soles and subungual 
areas.  Plantar melanoma accounts for only 
5% of all melanomas in the Caucasian 
population but accounts for 50% to 70% of 
melanomas in the dark-skinned population.  
Furthermore, the prognosis of melanoma is 
less favorable in people with skin of color.  
This could be related to delay in diag-
nosis and treatment in conjunction with 
the more aggressive nature of the tumor.25  
Cutaneous T-cell lymphoma is also found 
more commonly in dark skin.  A correla-
tion between cutaneous T-cell lymphoma 
and either industrial exposure or viruses as 
possible etiologic agents for CTCL has not 
been proven.   

Hair Disorders
Four types of hair are recognized - 

straight, wavy, helical and spiral.  The vast 
majority of African Americans have spiral 
hair, whereas Asian hair tends to be straight.  
Studies have shown that Western European 
subjects have hair with the smallest cross-
sectional area, whereas people of Chinese 
descent have hair with the largest cross-
sectional area.27  Montagna and Carlisle 
looked at hair ultra-structurally and found 
fewer elastic fibers anchoring hair follicles to 
the dermis in African American subjects.28  
This might explain the incidence of certain 
types of alopecia, both scarring and non-
scarring, in African Americans.  Alopecia is 
more common in African American women 
than in African American men.  Traction 
alopecia has been attributed to the cultural 
practices of tight braids, braid extensions 
and hair weaves.  Centrifugal-scarring 
alopecia, follicular-degeneration syndrome, 
and hot-comb alopecia, to name a few, 
also affect African American women more 
commonly and cause significant psycho-
logical trauma.  

Pseudo-folliculitis barbae and acne keloi-
dalis nuchae appear to be more common 
in African American males and could be 
related to the curvature of the hair follicles 
and elliptical shape of the hair, which is 
more prone to knotting and fracturing.

Keloids
African Americans have a 15-fold greater 

risk of developing keloids compared to 
Caucasians.  Inflammatory triggers such as 
infection, skin tension or foreign-body reac-
tion can precipitate keloid formation.  Even 
minimal skin trauma can incite a keloid.  
Keloids can cause disfiguration, discomfort 
and psychological trauma.  Montagna and 
Carlisle28 demonstrated that fibroblasts in 
dark skin were larger and more numerous 
compared to light skin.  Transforming 

	 AKhtAr,	sKopit	 13



1�	 sKin	oF	CoLor	–the	FACts

growth factor ? is over-expressed in keloid 
fibroblasts.  Fibroblast hyperactivity along 
with a decrease in the activity of the colla-
genase enzyme and interaction with cyto-
kine and mast cells seem to be intimately 
involved in keloid formation.  

Cultural Dermatology and its 
Impact on Cutaneous Disease

A detailed discussion of the cultural prac-
tices of various ethnic groups is beyond 
the scope of this article.  However, a brief 
summary is presented.  Lighter skin is 
considered more desirable in many ethnic 
communities including Chinese, Indian, 
Pakistani, and some Afro-Caribbean 
communities.  There has been a marked 
increase in the sale of skin-lightening 
agents in the United States alone.  Some 
of these products are available over the 
counter in beauty supply stores throughout 
the country that cater to certain ethnic 
populations.  Some of the imported facial-
lightening products contain topical corti-
costeroids and/or mercuric compounds.  
Dermatologists must be aware of  the 
availability of these products and educate 
their patients about the risks of using these 
products.  

Products that contain hydroquinone (2-
4%) are the most common bleaching agents 
used in the United States.  However, higher-
strength hydroquinone products imported 
from other countries can be purchased by 
distributors nationally.  Overuse of hydro-
quinone is well known to cause ochronosis.    

Many women from the Indian subcon-
tinent adorn their central foreheads with 
a "bindi" - a brightly colored spot.  Bindis 
come in different shapes and sizes and can 
vary from powder applications to stickers.  
Allergic contact dermatitis caused by 
pigments (lead, mercury or turmeric) and 
PIH are some common problems caused by 
the application of a bindi.  

Betel-nut chewing is a common practice 
seen from Pakistan to Micronesia.  Betel nut 
is the fruit of the areca palm (Areca catechu) 
and is chewed usually mixed with "pan" 
(pepper leaf) and lime (calcium hydroxide 
or calcium carbonate).  Many immigrants 
from Asia and the Pacific Islands continue 
this practice in the United States.  Betel and 
pepper-leaf chewing stains the oral mucosa, 
teeth and gingiva.  The staining ranges from 
red to reddish black and has been linked to 
the development of squamous cell carci-
noma of the oral cavity.  

Many Asians engage in the traditional 
healing practices of coining (cao gio), moxi-
bustion and cupping.  Coining is used to 
treat various illnesses and involves the appli-
cation of warm oil on the skin of the back 
and chest followed by firm rubbing with a 
coin.  The linear ecchymoses that develop 
are temporary and should not be confused 
with physical abuse.  Moxibustion is an 
ancient oriental medical practice of igniting 

medicinal herbs on the skin.  The circular 
burn scars are usually seen on the trunk, 
wrists and ankles.  Cupping is another 
healing practice seen in Asians that involves 
the application of a suction device to the 
skin.  Circular ecchymoses are produced.  
This practice is thought to restore balance 
to the body.  Some African societies perform 
"scarification," which leaves small parallel 
scars on the face.   

 Application of henna to the skin and hair 
has been practiced in the Middle East, Africa 
and the Indian subcontinent for centuries.  
Henna is a natural dye derived from the 
leaves of the shrub Lawsonia alba.  The 
application of henna on the palms, soles, 
fingers, toes and hair of women mainly 
centers on religious and social occasions 
such as Eid ul-Fitr (the end of Ramadan 
fasting in Islam) and weddings.  Its use is 
integral in religious and decorative purposes 
in women, children and some men.  Though 
not as common, contact dermatitis to henna 
has been reported at the sites of its appli-
cation.  "Black henna," adulterated with 
paraphenylenediamine (PPD), is a cause 
of contact dermatitis and angioneurotic 
edema.29   

The cultural significance of hair and 
hair products bears similarities and differ-
ences across many ethnic populations.  As 
mentioned earlier, hair styles popular in the 
African American community, combined 
with the use of hair pomades and condi-
tioners, can lead to temporary and perma-
nent traction alopecia, pomade acne and 
exacerbation of seborrheic dermatitis.  

Hair and hairstyles have religious signifi-
cance as well.  Shaven or short hair has been 
considered a symbol of bodily dedication 
to the gods.  Buddhists, Jains and Hindu 
widows traditionally have shaven heads.  
Hair sacrifice is still practiced in certain 
ethnic and religious communities.  In South 
India, the temple of Tirupati has thousands 
of hair offerings every year.  Many people 
from the Indian subcontinents shave the 
heads of infants because of religious and 
cultural reasons.   

Uncut hair is considered a sign of with-
drawal from materialistic, worldly concerns 
by certain ethnic groups, as seen in the Sikh 
religion, Hindu sadhus (priests) and the 
Rastafarians.  The dermatologic community 
must be aware of the social and religious 
practices of various ethnic groups.     

Conclusion
The majority of the world's population 

consists of people with skin of color, and the 
changing demographics in the United States 
point toward a rapid increase in the non-
Caucasian population.  Racial and ethnic 
groups that constitute people with skin of 
color include Africans, African Americans, 
Asians, Hispanics and Native Americans.  
Data on the structure and function of the 

skin and incidence of skin diseases are 
not equally available for each individual 
ethnic/racial group.  The literature does 
support ethnic differences in epidermal 
melanin content, fibroblast structure and 
hair structure in dark-skinned individuals 
compared to fair-skinned individuals.  
Understanding racial differences in skin 
function is important in order to prevent 
and treat skin diseases across various 
ethnicities.  The physical differences among 
various skin types can be attributed to both 
genetic and environmental factors.  Finally, 
cultural practices differ in various racial/
ethnic groups, and today's dermatologist 
must be aware of some of these practices 
and their cutaneous manifestations.  More 
data is needed to properly understand the 
dermatological needs of the dark-skinned 
people who will shortly comprise a very 
large segment of the U.S. population.    
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Case Report
An inpatient consult was received for a 

six-day-old female with adjusted gestational 
age of 36 weeks, born in respiratory distress, 
who developed an erythematous vesiculo-
pustular rash on the right arm and leg at 
birth.  The mother was GBS+ and was given 
prophylactic ceftriaxone before delivery.  
Prior to consultation, ampicillin and genta-
micin were administered to the newborn 
because of the high index of suspicion of 
possible sepsis, however blood cultures were 
ultimately negative.  Topical nystatin was 
also applied to the affected areas, however 
the eruption continued to spread to the face 
and trunk.  

Upon examination, multiple plaques 
with intense erythema, widespread vesicle 
formation, and honey colored crusts were 
noted on the right extremities, buttock, and 
abdomen (Fig 1a & 1b).  Differential diag-
nosis included bullous impetigo, herpes 
zoster, eczema herpeticum, erythema 
toxicum neonatorum, incontinentia 
pigmenti, epidermolysis bullosa and diffuse 
cutaneous mastocytosis.  The work-up 
included shave biopsies obtained from the 
right forearm and back which were sent for 
H&E, PAS, and Gram staining.  In addition, 
bacterial C+S and viral cultures for HSV/
VZV were performed on expressed vesicular 
fluid.  Furthermore, chlorhexidine bathings 
b.i.d. and mupirocin applications t.i.d. were 
initiated to prevent secondary infection.  

Biopsies revealed no bacteria or fungi 
on Gram and PAS stains, respectively.   
Multiple level sections were negative for 
characteristic viral cytopathic changes seen 
in herpetic dermatitis.  Viral and bacterial 
cultures also returned negative.  However, 
the H&E showed an intraepidermal vesicle 
containing numerous eosinophils with scat-
tered neutrophils.  Furthermore, apoptotic 
keratinocytes were noted in the adjacent 
epidermis, as well as spongiotic areas of 
epidermis with aggregates of eosinophils 
consistent with eosinophilic spongiosis.  

Numerous eosinophils were also seen in the 
underlying dermis.  These histological find-
ings are most consistent with stage 1 lesions 
of incontinentia pigmenti (Fig 2).  

Genetics
Garrod first described a case of inconti-

nentia pigmenti in 1906. Since which point 
the intricacies of inheritance and wide vari-
ability in its multisystem pathologies have 
been extensively logged and researched.  IP 
is an X-linked dominant neurocutaneous 
syndrome characterized by abnormalities 
of the tissues derived from ectoderm and 
neuroectoderm.  Usually IP is a male lethal 
syndrome due to a male’s XY genotype. 
However, males with Klinefelter syndrome 
(XXY), somatic mosaics, and those with 
less deleterious mutations have conferred 
compatibility with life.  Nonetheless, the 
ratio of females to males affected with IP is 
37:1.  In females with IP, lyonization occurs 
(inactivation of one of the X chromosomes) 
which leads to functional mosaicism of X-
linked genes.  This is exemplified pheno-
typically through blaschkoid distribution 
of cutaneous lesions.  Those cells with an 
active mutated X chromosome become 
selectively eliminated perinatally through 
apoptosis, thus leading to the typical vesicles 
seen at birth or shortly thereafter.  Cells with 
a normal active X chromosome are repre-
sented phenotypically in unaffected skin.

Incontinentia pigmenti is caused by 
mutations in the gene for NEMO, located 
on Xp28.  NEMO, or nuclear factor kappa 
B essential modulator, is a regulating 
subunit of the inhibitor kappa kinase (IKK) 
complex.14  In NEMO’s absence, the IKK 
complex cannot activate the transcription 
factor NF-kappa B whose activity is central 
to multiple inflammatory, immune and 
apoptotic pathways.  The activation of NF-
kappa B prevents apoptosis in response to 
TNF-alpha.  However, in IP, without NEMO, 
this protective pathway is not present and 
apoptosis occurs in cells with the active 
mutated X chromosome.  
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inContinentia PiGmenti:
a Case rePort anD literature review

ABSTRACT

Incontinentia pigmenti (IP) is an X-linked dominant genodermatosis associated with a myriad of cutaneous, neurologic, ophthal-
mologic and dental pathologies.  While usually prenatally lethal to males, the affected endure four classic cutaneous stages: perinatal 
inflammatory vesicles, verrucous plaque formation, “marble cake” hyperpigmentation, and atrophic/hypopigmentation.  Key objectives 
of patient care include timely diagnosis of the newborn, proper specialist participation, and parent education in regards to the vari-
able prognosis and further inheritance.  Herein, we present a case of incontinentia pigmenti and literature review to provide a basis of 
understanding for the diagnosis and management of this complex polyphasic multi-system disease.
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Clinical Manifestations
Stage 1(vesicular) is marked by develop-

ment of linear vesicles, pustules, and bullae 
on an erythematous base located along the 
lines of Blaschko (Fig. 1a & 1b).  Lesions are 
typically present at birth (>90%) as in our 
patient, or will appear in the first few weeks.  
Resolution of vesicles occurs within the first 
few months, however a rare recurrence of 
this stage can occur later in affected children 
during a febrile illness.15  

Stage 2 (verrucous) occurs usually 
between 2-8 weeks of age.  It is character-
ized by warty, hyperkeratotic papules and 
plaques on an erythematous base distributed 
in a linear and whorled pattern following 
the lines of Blaschko.  In general, they will 
begin to form on the distal extremities as 
the vesicles begin to clear.  The lesions are 
noted to clear by 6 months in 80% of cases.  

Stage 3 (hyperpigmentation) is character-
ized by the appearance of the namesake 
lesions of IP and begins between 12 and 40 
weeks of age.  Hyperpigmented macules in 
a whorled “marble cake” pattern along the 
lines of Blaschko typify this stage.  In some 
cases the new lesions correspond to the 
vesicular or verrucous stage distributions; 
in others, the relationship is not obvious.  
Resolution of the hyperpigmentation occurs 
slowly during the second decade.  

Stage 4 (atrophic/hypopigmented) lesions 
are hypopigmented streaks and patches 
usually involving the lower extremities.  
Atrophic lesions have been noted to occur in 
30-75% of IP patients, with persistence into 
adulthood.   Commencement usually begins 
in adolescence; however, stage 4 lesions can 
present from infancy through adulthood.

Multiple hair and nail changes are also 
prevalent in IP.  Absence or hypoplasia of 
the eyebrows and eyelashes are common 
manifestations.   Hair can be sparse during 
early childhood, gradually becoming wiry, 
course, and lackluster.   Scarring alopecia is 
also noted to occur in 28-38% of IP patients.  
Nail abnormalities include nail dysplasia 
ranging from mild pitting or ridging to 
hyperkeratosis and onycholysis, which may 
improve with age.  Subungal and periungal 
keratotic tumors are also known to occur in 
older children and adults.  They are associ-
ated with intense pain, bone deformation, 
and lytic lesions of the affected phalanges.    

In addition to cutaneous findings, ocular, 
dental, skeletal, and neurological patholo-
gies may occur in IP patients.  Ocular mani-
festations are often asymmetric and are seen 
in about one-third of patients.  They may be 
evident in the first few weeks of life and can 
rapidly progress to permanent visual defi-
cits.  Peripheral retinal neovascularization 
with areas of nonperfusion and resultant 
ischemia are believed to be the primary 
mechanism underlying ocular pathology 
in IP.4

The central nervous system is involved in 
roughly one-third of IP patients.  Neurologic 
features include seizures (often occurring 
in the first week of life), spastic paralysis, 
mental and motor retardation, hyperactivity, 
and strokes. Landy and Donnai, from their 
study of 111 IP patients, found 14% with 
seizures and 8% with mental retardation.10   
Froideveaux et al reports psychomotor 
retardation in 19.5% and hemiplegia in 
5.1%.6  Furthermore, a multitude of various 
neuroanatomic and skeletal findings can be 
observed with high-resolution imaging such 
as MRI and CT.    

Dental anomalies occur in more than 
80% of cases and involve both deciduous 
and permanent teeth.  They include: micro-
gnathia, prognathia, absent teeth, conical 
or pegged teeth with supplemental cups in 
the posterior teeth, as well as delayed denti-
tion.   Noting any of these dental alterations 
can be particularly helpful in establishing a 
definitive diagnosis of IP.

Histopathology
Stage 1 (vesicular) has spongiotic derma-

titis characterized by eosinophil-filled 
intraepidermal vesicles and eosinophilic 
epidermal and dermal infiltrates causing 
an inflammatory reaction, epidermis often 
contains dyskeratotic cells, either solo or in 
small clusters (Fig. 2). 

Stage 2 (verrucous) is characterized by 
acanthosis, papillomatosis, and hyperkera-
tosis, with increased numbers of dyskeratotic 
cells, basal cell vacuolization.  Melanophages 
in the papillary dermis and eosinophils in 
the epidermis are often present.

Stage 3 (hyperpigmented) is the postin-
flammatory stage marked by melanin depo-
sition in melanophages within a thickened 
papillary dermis.  Colloid bodies in the 
papillary dermis and epidermis, and basal 
cell layer vacuolar alteration may be seen.

Stage 4 (atrophic/hypopigmented) is 
noted by atrophic epidermis, loss of normal 
rete ridge pattern and eccrine structures, 
scarring, and occasional colloid bodies.  

Discussion
There is no specific curative treatment for 

incontinentia pigmenti.  Timely diagnosis 
is very important to patient care because of 
the potential treatable morbidities that can 
occur soon after birth.  Seizures are common 
within the first week of life; therefore, a 
neurologist should be consulted to perform 
an initial evaluation, including imaging and 
EEG, and provide anticonvulsant therapy 
for patients who seize.  Neurologic prog-
nosis is usually very good if there are no 
complications in the first months of life.  In 
addition, ophthalmologic anomalies may 
also become evident within the first few 
weeks and rapidly progress to permanent 
visual deficits.  Ophthalmologic exams 

should be performed as soon as possible 
after birth and on a routine monthly basis 
for the first 3-4 months.  At which point the 
schedule changes to: every three months 
until the end of the first year, twice a year 
until age 3, and then once a year for life.16

Management of  cutaneous lesions 
includes preventing secondary infection 
of the perinatal vesicles.    In later stages, 
the skin may become dry due to loss of 
eccrine appendages and require the use of 
emollients.  A general dentist should be 
able to provide the dental care needed in 
most cases, including screening for dental 
anomalies, and restorative dental work.  A 
geneticist should also be sought to deter-
mine the mode of inheritance if it cannot 
be elicited through family history, and to 
provide counseling to the family regarding 
future affected offspring.  

Though the skin manifestations in IP are 
extensive and numerous, few treatments 
are required.  However, the dermatologist’s 
role in diagnosing IP is most important.  
Delays in treatment can lead to significant 
morbidity and can have medico-legal reper-
cussions.  Thus, when consulted to diagnose 
an erythematous vesiculopustular rash in 
a neonate it is imperative to biopsy if the 
diagnosis cannot be illicited clinically.  Once 
the diagnosis is established, coordination of 
care should be conferred with the pediatri-
cian and appropriate specialists. 
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History and Clinical 
Presentation

A 60-year-old, white female was referred 
to our office because of a fungating mass 
on her right lower extremity that had been 
present for approximately two weeks.  The 
patient had a history of morbid obesity with 
longstanding lymphedema of both lower 
extremities.  Other past medical history 
included well-controlled ulcerative colitis 
diagnosed 14 years prior with no recent 
flares; asthma; and osteoarthritis.  She had 
noticed bilateral shin erythema one month 
prior to presentation.  Soon after, she devel-
oped increased pain along with blistering of 
her right anterior shin and was treated by 
her primary physician for shingles without 
relief of symptoms (Figure 1).  She was then 
treated as in inpatient for cellulitis at a local 
hospital, where an initial biopsy was thought 
to represent erythema nodosum; she was 
treated with a course of steroids with no 
response.  Shortly after, she noticed progres-
sive worsening with the development of a 
large, ulcerating mass involving the right 
lower extremity (Figure 2) and was referred 
to our office for the initial consultation. 

Physical Exam
The patient was well nourished, in 

no distress and appeared her stated age.  
Vital signs were stable with a weight 
of 308 pounds.  The left lower extremity 
showed 2mm pitting edema extending to 
her distal knee with venous stasis changes.  
The right lower extremity showed 3mm 
pitting edema to her distal knee as well as a 
fungating, ulcerated lesion, 9 cm in diam-
eter, along the anterior aspect of her distal 
calf with evidence of serous drainage and 
surrounding erythema.  There were also 
numerous red satellite lesions extending 
both distally and proximally up to the level 
of her knee.  There was no obvious inguinal 

lymphadenopathy, although this was diffi-
cult to assess due to body habitus.

Laboratory Studies

Abnormal laboratory findings
Wound cultures showed heavy growth of 

Pseudomonas aeruginosa and light growth 
of Enterococcus faecalis.

Normal laboratory findings
Comprehensive metabolic panel and CBC 

were essentially normal.  Helical CT of the 
chest, abdomen, and pelvis with contrast 
failed to show any evidence of lymphade-
nopathy or metastasis.  Chest X-ray was also 
negative for metastasis.

Dermatohistopathology
Dermatopathology showed a poorly 

differentiated, malignant neoplasm.  
Medium-sized tumor cells with scant cyto-
plasm and large, hyperchromatic, irregular 
nuclei, some with prominent nucleoli, were 
throughout the dermis, between collagen 
bundles, and around vessels.  In some areas, 
there were malignant cells lining vascular 
spaces (Figures 3, 4). Immunohistochemical 
stains were positive for Vimentin, CD31, 
and CD34 and were negative for Factor 
XIIIa Cytokeratin, CD68, Mart-1, S100, and 
Factor VIII (Figure 5).

Therapy and Course
The patient was sent to a tertiary care 

center, where the diagnosis of a high-
grade angiosarcoma with advanced disease 
was re-confirmed.  She had been started 
on amoxicillin/clavulanate (Augmentin) 
following her wound cultures, which did 
alleviate some of the surrounding erythema.  
There was some questionable, right inguinal 
adenopathy at the initial visit.  The staging 

CT, chest X-ray, as well as initial labs were 
re-ordered at that time, all of which were 
unremarkable.  On subsequent visits, the 
questionable inguinal adenopathy had 
resolved, and it was felt that this was most 
likely reactive due to the extent of the ulcer-
ated lesion.  It was believed that because 
there was not any evidence of metas-
tasis, her best treatment option would be 
six cycles of chemotherapy with Gemzar 
(gemcitabine) and Taxotere (docetaxel), 
each lasting 21 days, followed by a possible 
above-the-knee amputation.  It was empha-
sized to her that given her body habitus, an 
above-the-knee amputation would likely 
result in great morbidity with little chance 
of a successful prosthesis.  She received a 
total of four cycles of chemotherapy with 
an excellent response, including shrinkage 
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raPiDly ProGressinG anGiosarComa in the ChroniCally 
lymPheDematous leG oF a 60-year-olD Female

ABSTRACT

Angiosarcoma is an aggressive, endothelially derived tumor that can present as several distinct clinical syndromes, all of which are 
characterized by local recurrence and poor long-term prognosis.  Despite advances with chemotherapy, surgery continues to provide 
the best chance for survival.  We present the case of a 60-year-old woman with a high-grade angiosarcoma arising in her chronically 
lymphedematous leg.  She underwent four cycles of chemotherapy with gemcitabine and docetaxel and then received an above-the-
knee amputation.  This case is unusual in that there are few reported cases of angiosarcoma that arise in the setting of chronic lymph-
edema not related to previous malignancy.   

Figure 1:  Initial presentation

Figure 2:  Five weeks after initial 
presentation



of the primary angiosarcoma of the right 
calf.  The satellite lesions also responded 
well, decreasing in number, although there 
was persistent residual disease to the level of 
the knee.  Chemotherapy was then discon-
tinued due to the development of increasing 
dyspnea and cellulitis.  Repeat cross-
sectional imaging again failed to show any 
evidence of metastasis, and she underwent 
an above-the-knee amputation without 
complications.  A sentinel lymph node 
biopsy was attempted but not successful.  
She was discharged to the physical medicine 
and rehabilitation service for further condi-
tioning and fitting of her prosthesis.  

Diagnosis (or Differential 
Diagnosis)

The final diagnosis was a high-grade 
angiosarcoma of the right lower extremity.  
The differential diagnosis we initially 

considered included lipodermatoscle-
rosis, elephantiasis nostrum, pyoderma 
gangrenosum with a history of ulcerative 
colitis, and angiosarcoma.  Also included 
were angiosarcoma-like tumors such as 
epithelioid hemangioendothelioma, Dabska 
tumor, and retiform hemangioendothe-
lioma.  Kaposi sarcoma can also be confused 
with angiosarcoma both clinically and histo-
logically.  Immunohistochemical stains and 
histological appearance will differentiate 
angiosarcoma from other, similar lesions.

Discussion
Angiosarcoma is an uncommon malig-

nancy accounting for less than 1% of all 
malignancies diagnosed in the United States 
and less than 2% of all soft-tissue sarcomas.1  
They tend to be multifocal, to recur, and 
to metastasize early.  The diagnosis is often 
delayed because of a lack of clinical suspi-
cion, as most appear insidiously as a bruise 
with indistinct borders.  They most often 
show one of three clinical patterns.2  The 
most common is on the scalp or face of 
an elderly person.  Second in frequency is 
cutaneous angiosarcoma following chronic 
lymphedema resulting from mastectomy, 
trauma, infection or other malignancies; 
rarely, they can be idiopathic.  Last and least 
common is angiosarcoma developing as 
a sequela of previous radiation therapy.3   
Factors that have been considered in the 
pathogenesis of this tumor include radia-
tion, lymphedema, ulceration, and chem-
icals such as vinyl chloride, arsenic, and 
thorium dioxide.4  It is believed to be of 
endothelial cell origin.6 

Angiosarcoma arising in an area of 
chronic lymphedema is referred to as 
Stewart-Treves syndrome.  Stewart and 
Treves first described lymphangiosarcoma 
occurring in postmastectomy lymphedema 
in the arm in 1948; since then, several 
authors have reported this postmastectomy 
complication.5  The incidence of Stewart-
Treves syndrome of the breast is low, with 
a prevalence estimated between 0.07% and 
0.45% of patients treated for early carci-
noma of the breast,6 but it makes up 90% of 
the reported cases of angiosarcoma associ-
ated with lymphedema.8  Stewart-Treves 
syndrome in a lower extremity is much less 
common and is reported only occasion-
ally.5  The average duration of the lymph-
edema before the tumor occurs is 10 years 
and 3 months (the full range is one to 26 
years).  Lymphedema from causes other 
than a mastectomy has a relatively longer 
duration before angiosarcoma is discovered: 
19 years and 10 months on average (with 
a full range of 6 months to 46 years).9  The 
prognosis in Stewart-Treves is poor, with 
reported five-year survival rates of less than 
40%.7  The most common sites of metastasis, 

in descending order, include lymph nodes, 
lung, liver, and bone.7  

Histopathologic findings are variable 
in angiosarcomas, ranging from tumors 
containing deceptively benign-appearing 
vascular channels to tumors with sheets of 
pleomorphic cells with ill-defined or virtu-
ally absent vascular spaces to numerous 
mitoses.7  The main diagnostic clue for 
cutaneous angiosarcoma is the presence of 
anastomosing, dermal vascular channels 
lined by atypical cells, many of which have 
hyperchromatic and pleomorphic nuclei.  
Papillary endothelial proliferations may 
project into the vascular lumina.7 

Special stains are useful to help confirm 
the vascular nature of the neoplasm and 
exclude other tumors, although no single 
marker is ideally sensitive and specific.7  
Thirty-five percent of angiosarcomas will 
stain positive for cytokeratin.  Factor VIII-
related antigen and Ulex europaeus I lectin 
(UEA1) stain endothelium and are often 
positive in angiosarcoma, although not 
all the time.  UEA1 is more sensitive but 
less specific than Factor VIII.  Vimentin 
intermediate filaments are found in almost 
all angiosarcomas because they are mesen-
chymal neoplasms, so this stain is extremely 
nonspecific.7  Endothelial cell membrane 
markers CD31 and CD34 are sensitive 
markers for angiosarcoma.  CD34 is the 
most sensitive vascular marker, while CD31 
is the most specific.  Epithelial membrane 
antigen, S100, and HMB45 are not expressed 
in angiosarcoma.7

Local recurrence and metastases are 
very frequent regardless of  treatment 
modality.  Most metastases occur in the 
first 24 months, either by lymphatic or 
hematogenous spread.11  There is presently 
no generally accepted method of staining.  
The greatest prognostic factor appears to 
be the success of obtaining wide surgical 
margins.12  There is a correlation between 
survival and primary tumor size.  Patients 
with lesions less than 5 cm have a significant 
survival advantage compared with those 
with lesions greater then 10 cm.13  There is 
no evident statistical prognostic relation-
ship with age, sex, or clinical appearance 
of the tumor.  Extremity involvement from 
lymphedema appears to have a slightly 
better prognosis than head and neck or 
visceral involvement.1,14

Standard therapy continues to be primary 
excision, especially if the tumor is less than 
5 cm.  Frequently, subclinical and multifocal 
disease is present, and adjuvant therapy 
with chemotherapy, radiation, or both is 
reasonable and has shown benefit in select 
studies.1,7  Surgical therapy offers no benefit 
in the presence of metastatic disease.7  
Chemotherapy alone has been reported to 
have a poor response in trials using metho-
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Figure 3: Low-power magnification

Figure 4: Medium-sized tumor cells 
with scant cytoplasm and large, 
hyperchromatic, irregular nuclei; 
malignant cells lining vascular spaces 
in some areas 

Figure 5: CD31-positive stain
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trexate, 5-fluorouracil, doxorubicin with 
dacarbazine, and actinomycin D.7,14,15  New 
chemotherapeutic options now being tried 
include liposomal doxorubicin, safingol, 
thalidomide, docetaxel, paclitaxel, interferon 
alpha, and retinoids.7  

Summary
In summary, angiosarcoma is an endothe-

lially derived tumor that presents as several 
distinct clinical syndromes, all of which are 
characterized by local recurrence and poor 
long-term prognosis.  We need to further 
understand the biology of this tumor as 
well as continue to explore new treatment 
strategies if progress is to be made in the 
treatment of this disease. 
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Case Presentation
A 44-year-old, white male presented to 

our office for evaluation of his “ichthyosis,” 
which presented shortly following his 
caesarian section birth. He had been evalu-
ated by a dermatologist as a young adult 
but had not been treated for this skin condi-
tion for more than 20 years. He admitted 
to a significant sloughing of his skin that 
waxed and waned throughout the years. 
The condition noticeably worsened in the 
winter, while markedly improving during 
the summer months in Michigan. On review 
of systems, there was no history of atopy, 
visual impairment, weight loss, or anosmia. 
Upon query, he admitted to having only one 
testicle and denied any previous genitouri-
nary surgery as a child.  

On physical exam, the patient had large, 
polygonal, brown and tan, firmly adherent 
scales, which were translucent upon 
removal, on the extensors, trunk, and neck 
with relative sparing of the flexural regions 
of his arms, palms, and soles. The scalp and 
face were spared with exception of the retro-
auricular region.  He had one non-tender, 
appropriately sized, palpable testicle. 

The patient was started on mild emol-
lients and was referred to urology for 
surgical evaluation of his cryptorchidism. 
On one-month follow-up, the patient had 
markedly improved with liberal application 
of urea 40% twice daily and gentle scrub-
bing of the affected area while bathing. He 
had yet to be evaluated by urology.

Discussion
X-linked ichthyosis is an uncommon 

dermatosis occurring in one out of 2,000 
to one out of 9,500 males.  The condition is 
due to an X-linked recessive gene deletion of 
the steroid sulfatase (STS) gene, located on 
chromosome Xp22.32, resulting in a defi-
ciency of steroid sulfatase (aryl sulfatase C).1 
The depletion of steroid sulfatase activity 
in the stratum corneum results in impaired 

hydrolysis of cholesterol-3-sulfate and 
dehydroepiandrosterone sulfate (DHEAS).  
Subsequent accumulation of cholesterol-3-
sulfate, a serine protease inhibitor released 
by Odland bodies, results in hyperkeratotic 
retention and reduced desquamation from 
persistent cellular adhesion due to delayed 
dissolution of desmosomes in the stratum 
corneum.2  Males are typically born via 
caesarian section due to a failure of progres-
sion of labor resulting from placental sulfa-
tase deficiency.3  Inadequate conjugation of 
DHEAS precipitates a state of low estrogen, 
resulting in insufficient progression of 
cervical dilation.4,5 

Ocular findings include asymptomatic 
corneal opacities and deuteranopia (green-
color blindness).4 There is up to a 20-fold 
increased incidence of cryptorchidism, 
resulting in an increased risk of testicular 
cancer.6  Other associated features include 
subsequent development of acute lympho-
blastic leukemia, congenital defects of the 
abdominal wall, and epileptic seizures.4 

X-linked ichthyosis should be differen-
tiated from ichthyosis vulgaris, an auto-
somal-dominant, hyperkeratotic retention 
genodermatosis that is due to a defect in 
profillagrin synthesis. Ichthyosis vulgaris 
typically spares the neck, has hyperlinear 
palms and soles, keratosis pilaris, and other 
findings suggestive of atopy. Ichthyosis 
vulgaris commonly improves with age, a 
characteristic not typically seen in X-linked 
recessive ichthyosis. Similar skin find-
ings, in addition to anosmia, can be seen 
in Kallman’s Syndrome. X-linked recessive 
chondrodysplasia punctata, a genoderma-
tosis in a contiguous gene syndrome with 
X-linked recessive ichthyosis and Kallman’s 
Syndrome, also may present with similar 
skin findings in conjunction with hypogo-
nadism, anosmia, facial hypoplasia, mental 
retardation, and hypoplasia of the distal 
phalanges.7

On histopathology, hyperkeratosis and/or 
parakeratosis with hypergranulosis is seen, 
often in conjunction with follicular hyper-
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 CryPtorChiDism in a Patient with X- linKeD reCessive iChthyosis

ABSTRACT

X-linked recessive ichthyosis, also known as steroid sulfatase deficiency, is an uncommon skin condition presenting early in life with 
hyperkeratotic, adherent scales predominately on the trunk, neck, and extensors with typical sparing of the flexural regions, palms, and 
soles. One of the key features of this disease, the presence of cryptorchidism, requires screening due to an increased risk of testicular 
cancer. We present the case of a 47-year-old male previously diagnosed with X-linked recessive ichthyosis and an un-descended testicle 
that had yet to be identified.

Figure 1
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Figure 2
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keratosis.4,8 Diagnostically, elevated levels of 
cholesterol sulfate can be measured indi-
rectly via serum lipoprotein electrophoresis, 
while direct measurements may be obtained 
by spectrophotometry using epidermal 
scale, placenta, or amniotic fluid.4  Southern 
Blot, FISH, and PCR of chorionic villi or 
amniotic fluid may be used for prenatal 
diagnosis, although non-invasive measure-
ments of decreased estrogen levels and 
nonhydrolyzed sulfated steroids in maternal 
urine may be more appropriate initially.4

Treatment for these patients typically 
involves emollient skin hydration, particu-
larly in the winter months and in cooler 
environments. Alpha-hydroxy acids such as 
lactic acid often serve as useful keratolytics. 
Patients should be counseled regarding 
future pregnancies, receive regular ophthal-
mology screenings and be evaluated by 
urology if indicated. Although there is 
an association with acute lymphoblastic 
leukemia, there are no current recommen-
dations for screening patients with X-linked 
recessive ichthyosis other than routine phys-
icals and blood work if indicated.

Summary
Up to 20 percent of patients with X-

linked recessive ichthyosis may present with 
cryptorchidism, a condition associated with 
a markedly increased incidence of testicular 
cancer. Although cryptorchidism is typically 
screened in neonates and infants, clinicians 
should never make assumptions regarding 
what another physician may or may not 
have done in previous examinations. In all 
patients with an ichthyotic skin dermatosis, 
it is essential for the dermatologist to iden-
tify the specific disease in order to appropri-
ately screen for associated findings that may 
increase the mortality rate in their patients.
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Case Presentation
A 56-year-old, Caucasian female 

presented to the dermatology clinic with 
a chief complaint of painful lesions on 
her upper back.  The patient first noted 
the lesions approximately four years ago; 
however, recently they had become progres-
sively tender and had begun to drain a 
copious, yellow liquid.  She also admitted 
to “tightening” of her skin, which was first 
noted approximately one-and-a-half years 
prior to this appointment.  The patient’s 
medical history was significant for hyper-
tension and GERD.  Her family history was 
non-contributory.  

On physical examination, there were 
multiple, 3-5 mm, white-to-cream-colored 
papules and nodules coalescing into a 20cm 
x 35cm, indurated plaque on the patient’s 
upper back.  Multiple ulcerations were 
present within the plaque.  Many of the 
ulcerations demonstrated an overlying, 
yellow-colored crust.  Extrusion of a white, 
chalky material could also be noted amongst 
the ulcerations.  

Examination of the patient’s extremities 
revealed taut, indurated, shiny skin, with 
loss of hair, on the extensor surface of the 
arms and legs.  Mild induration of the hands 
and fingers was noted as well. 

Scattered telangiectasias were noted on 
the face and upper chest.  Examination of 
the cuticles revealed enlarged, tortuous 
capillaries with sporadic absence. Upon 
questioning, the patient admitted to pain 

and color change in her fingers related to 
cold exposure.  The patient also admitted to 
symptoms of dysphagia to liquids.  

A biopsy from a nodule on the upper 
back and right extensor forearm was 
performed.  The nodule on the upper back 
revealed a central ulceration overlying a 
fibrotic dermis with sparse inflammation.  
Basophilic calcification was noted within 
the fibrotic stroma of the dermis.  

The biopsy from the patient’s right 
forearm revealed an atrophic epidermis 
overlying marked fibrosis which extended 
into the deep reticular dermis.  Sparse peri-
vascular and interstitial lymphocytic inflam-
mation was present.  

Laboratory investigation revealed an anti-
nuclear antibody titer of 1:320, a positive 
anti-centromere antibody, and a negative 
anti-Scl70 antibody titer.  The complete 
blood cell count and blood chemistry profile 
were found to be within normal limits, 
including the BUN and creatinine.  Serum 
calcium and phosphorus levels were also 
found to be within normal limits.  

Given the constellation of cutaneous, 
laboratory, and histopathological find-
ings, a diagnosis of CREST syndrome was 
rendered.   

Discussion
Scleroderma is a clinical entity defined 

by the presence of thickened, sclerotic 
collagen.1 Scleroderma encompasses a 
heterogeneous group of diseases that are  
commonly broken down into systemic 
and localized forms.  The systemic forms 

are further categorized into limited and 
diffuse subtypes.  CREST syndrome is the 
limited, systemic form of the larger entity 
scleroderma.1  First described by Thibierge 
and Weissenbach in 1910,2 it is a slowly 
progressive disease that commonly occurs 
in individuals aged 30 to 65 years.3  Women 
are affected more commonly than men in a 
4.6:1 ratio.3  Moreover, the incidence tends 
to be greater during the female childbearing 
years.  As well, the incidence of disease tends 
to be greater amongst African American 
individuals, and it has been found that 
African Americans are more likely to expe-
rience a worse prognosis.3

CREST syndrome displays five cardinal 
features, each delineated by the letters 
that compose its name: calcinosis cutis, 
Raynaud’s phenomenon, esophageal 
dysmotility, sclerodactyly, and telangiec-
tasia.2  Fulfillment of three or more of these 
criteria indicates the presence of CREST 
syndrome with a sensitivity and specificity 
of 99% and 100%, respectively.2   

Calcinosis cutis is caused by the patho-
logic deposition of calcium into the dermis 
of the skin.  These deposits present as hard 
plaques or nodules in the skin, which are 
typically tender and painful.  Ulceration of 
these nodules may occur with subsequent 
drainage of a white, chalky substance.  The 
lesions of calcinosis cutis are predomi-
nately found on the extremities, around 
the joints, and around bony prominences.2   

Calcinosis typically results despite normal 
levels of serum calcium and phosphorus, 
a phenomenon referred to as “dystrophic 
calcification.”   

Raynaud’s phenomenon, first described 
by Maurice Raynaud in 1862, is character-
ized by episodic and reversible vasospasms 
of the extremities manifesting as a triphasic 
color change of pallor (white), cyanosis 
(blue), and rubor (red).2                          

Each color represents the phases of vaso-
constriction, slow blood flow, and reperfu-
sion, respectively.  Involvement of fingers 
and hands is most common.  Toe, foot, nose, 
and ear involvement is rare.2    The episodes 
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Crest synDrome: a Case rePort anD review oF the literature

ABSTRACT

Scleroderma is a clinical entity defined by the presence of thickened, sclerotic collagen.1 It encompasses a heterogenous group 
of diseases commonly broken down into diffuse and localized forms. CREST syndrome is a localized, cutaneous form of the larger 
entity scleroderma.1 CREST syndrome displays five cardinal features, each delineated by the letters of its name:  calcinosis cutis, 
Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasisa.2  Unlike the diffuse counterpart, CREST syndrome 
has a benign course and better overall survival.5   In this report, we present a case of CREST syndrome and review the literature with 
emphasis on therapeutic modalities.
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of Raynaud’s phenomenon typically last 
from minutes to hours.2    Pain and pares-
thesias are commonly experienced during 
these episodes.2   Raynaud’s phenomenon is 
the presenting sign of CREST syndrome in 
70% of patients.  

Esophageal dysmotility, which occurs in 
75% to 86% of CREST syndrome patients, 
affects the smooth muscle of the distal 2/3 
of the esophagus.2   It typically presents as a 
deceased peristalsis, with resultant difficulty 
in swallowing foods, and/or reduced lower 
esophageal sphincter pressure.  The risk 
of Barrett esophagitis, esophageal adeno-
carcinoma, and aspiration pneumonia are 
subsequently increased.2    

Sclerodactyly is the thickening of the 
digital skin distal to the elbow and knees.    
The skin appears shiny and tight, with loss 
of the skin creases.2   The change in skin 
appearance and texture occurs progressively 
in three phases.  First, the digits swell and 
demonstrate symptoms of early morning 
stiffness or arthralgias.  Over a period of 
months, these digits become shiny and tight 
with subsequent loss of skin creases.  In late 
stages, the skin is fragile and atrophic.2

Finally, telangiectasias are flat and non-
pulsatile collections of dilated blood vessels 
with predilection for the face, upper trunk, 
and hands.2 Mucosal surfaces and the 
gastrointestinal tract may be involved in 
some cases.2 Involvement of the gastrointes-
tinal tract may lead to episodes of bleeding 
with resultant anemia.  

Individuals suspected of having CREST 
syndrome may be screened for this disease 
through anti-nuclear and anti-centromere 
antibody testing.  The anti-nuclear antibody 
is a predictive screening test with a sensi-
tivity of 85% and a specificity of 54%.4   It 

commonly displays a speckled or homog-
enous pattern.  Also, 82% to 96% of patients 
with CREST syndrome display a positive 
anti-centromere antibody.  The specificity 
of this antibody test is estimated to be 
approximately 95%.4 Unlike the patients 
with diffuse scleroderma, who display the 
anti-Scl70 antibody, the presence of the 
anti-centromere body indicates more local-
ized disease and a better overall survival.5     

Treatment for CREST syndrome is 
multifaceted and specific to each of the 
cardinal features that comprise the CREST 
syndrome.2    

For calcinosis cutis, intralesional steroids 
have achieved the most improvement.6  
Several case reports using low-dose warfarin 
to treat calcinosis have shown efficacy in 
treating calcinosis, as well; however many of 
these successes were limited to cases of early 
or mild disease.7  Probenecid,8 edathamil,9 
and diltiazem10 have been tried, anecdotally, 
with varied response.  Surgical removal of 
the calcium deposits and extracorporeal 
shock wave lithotripsy11 may be performed 
if medications fail.  

Calcium channel blockers, such as nife-
dipine, are the mainstay of therapy in the 
treatment of Raynaud’s phenomenon.  In 
fact, in a study conducted by the Raynaud’s 
Treatment Study Investigators, nifedipine 
was found to decrease the frequency of 
episodes by 60%.2  Prostaglandin E1, pros-
tacyclin I2, and iloprost (a prostacyclin-
I2 analogue) were found to be successful 
in reducing the frequency and duration 
of attacks in several small studies.2  Anti-
platelet medications, however, have been 
found to be ineffective. As an adjunct to 
medical therapy, patients must be educated 
to avoid the risk factors that may induce 
episodes of Raynaud’s phenomenon, such 
as smoking and the use of beta-blockers.  
As well, patients must be taught hand-and-
body warming activities.2

Behavioral changes are also essential to 
the treatment of esophageal dysmotility.  
Patients must be advised to elevate the head 
of the bead during recumbency, reduce the 
amount of caffeine, tobacco, alcohol, and 
chocolate intake before bedtime, and exer-
cise to induce weight loss.2   H2 blockers 
and motility-promoting agents have been 
shown to help mild symptoms.12   The use 
of proton-pump inhibitors is necessary if 
erosive esophagitis is present.2  

Sclerodactyly has proven to be very resis-
tant to treatment. Although proposed to 
undergo softening naturally after a period of 
four to five years,2 this process occurs very 
slowly and may not occur in all individuals.  
Many studies on the treatment of sclerodac-
tyly have been performed; however, little 
success has been found. D-penicillamine in 
either high-dose (750-1000 mg/d) or low-
dose (125 mg qod) has been proposed to be 
the most effective for this cardinal feature 
of CREST syndrome.13  However, such 

improvement was only seen after treatment 
periods of two years or greater in many 
studies.   

Finally, studies for the treatment of telan-
giectasias have shown desmopressin, laser 
ablation and sclerotherapy to be beneficial.2   

Because of the recalcitrance of many 
of the cardinal features of the CREST 
syndrome, the estimated 10-year survival 
rate for patients with this syndrome is 60% 
to 70%.2   As such, these patients are known 
to have a mortality rate two-fold higher than 
the general population.  Although touted 
as a localized, cutaneous form of sclero-
derma, patients with CREST syndrome 
may rarely display visceral complications.  
In such cases, the GI tract (other than the 
esophagus), heart, lung, and kidney are the 
organs most commonly involved.2   Visceral 
involvement, when present, is associated 
with increased mortality.2    
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The editors of the Journal of the American 
Osteopathic College of Dermatology (JAOCD) 
welcome all dermatology residents to enjoy 
this issue of the JAOCD.  The JAOCD was 
developed as a journal for and by residents 
in dermatology.  The editors of the JAOCD 
welcome input from all dermatology residents, 
program chairman, program directors and 
practicing dermatologists.  Our editorial review 
board is open to new members. 

We encourage all dermatologists to participate 
in this effort.  Seasoned practitioners have 
time-tested wisdom to impart on dermatology 
residents.  When residents are excited about 
specific cases, they like to share with their co-
residents.  Original research is the lifeblood 
of our profession and is always encouraged.  
Clinical, surgical as well as office management 
pearls have been topics covered in past issues.

For more information about becoming involved 
with the JAOCD or submitting manuscripts for 
consideration for publication, visit www.aocd.
org and click on the JAOCD icon or feel free to 
contact the editors at jaocd@aol.com
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CASE REPORT
A 32-year-old, Caucasian female at six 

weeks gestation of her first pregnancy 
presented with papules on her posterior-
lateral neck. The papules were of recent 
onset and asymptomatic.  She reported an 
onset of hypertension and epistaxis begin-
ning three weeks before her initial office 
visit.  Her medical history was otherwise 
unremarkable.  The patient's family history 
was significant for a grandparent with "eye 
changes" of unknown etiology. 

On physical exam, the patient had 
multiple tan-to-yellow papules that were 
present only on her posterior-lateral neck 
(Figure 1).  A punch biopsy of a single lesion 
revealed thick, coarse and basophilic elastic 
fibers in the lower reticular dermis in an 
irregular pattern (Figure 2).  These altera-
tions in the elastic fibers were highlighted 
by a Verhoeff-van Gieson stain (Figure 3).  
A von Kossa stain demonstrated calcifica-
tion of these fibers (Figure 4). 

The patient was referred to an ophthal-
mologist and a cardiologist for a baseline 
examination and follow-up.  She will be 
closely supervised by an obstetrician for the 
remainder of her pregnancy.  The patient 
received dietary counseling that included 
avoidance of excessive calcium intake and 
encouragement of a heart-healthy diet with 
antioxidant supplements.  She was also 
advised to avoid tobacco and any activity 
that might increase her chances of head 
trauma.

DISCUSSION
Pseudoxanthoma elasticum (PXE) 

is an inherited disorder of the connec-
tive tissue. Abnormal calcification and 
fragmentation of elastic fibers affect the 
skin, eyes, and cardiovascular system.1  The 
molecular defect in PXE has been identified 
as the ABCC6 gene, located on chromo-
some 16p13, that encodes for the protein 

adenosine triphosphate binding cassette 
MRP6.  This gene is also responsible for 
encoding a transmembrane transporter 
protein related to the defective proteins in 
cystic fibrosis.2  PXE was initially believed 
to develop in a sporadic fashion, but the 
identification of the PXE gene as a member 
of this transmembrane family has further 
classified this condition as a genetic meta-
bolic disorder.3  Both autosomal-dominant 
and autosomal-recessive modes of inheri-
tance have been reported.4  Currently, the 
largest body of evidence suggests that an 
autosomal-recessive inheritance pattern is 
the most frequent.  Sporadic cases without 
ocular findings may be seen with D-penicil-
lamine therapy, exposure to saltpeter, or in 
end-stage renal disease.5

PXE is predominantly seen in the 
female gender, with an estimated preva-
lence of 1:70,000 to 1:100,000 live births 
world-wide.6  The prevalence is thought to 
be a gross underestimation due to many 
factors.  PXE has a variable expression and 
penetrance and thus has a very heteroge-
neous clinical presentation.  In addition, the 
rarity and lack of awareness of PXE in both 
the general public and the medical field 
contribute to underdiagnosis.4  The diag-
nosis of PXE based on skin abnormalities is 
usually made in the second or third decade 
of life.  However, case reports of individuals 
as young as six years of age have been docu-
mented.6  The average time from the onset of 
symptoms to diagnosis can range anywhere 
from nine to 23 years.2,6  This large gap in 
time can be attributed to either early eye 
involvement or the asymptomatic nature of 
the skin lesions.  The average patient with 
PXE does not seek medical attention until 
he or she experiences a symptomatic ocular 
lesion, which usually takes many years to 
develop.2 

Individuals with PXE exhibit a marked 
heterogeneity in terms of clinical presen-
tation, age of  onset, and severity of 
organ involvement.4  The skin lesions of 
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PseuDoXanthoma elastiCum anD PreGnanCy:
a Case rePort anD review oF the literature

ABSTRACT

Pseudoxanthoma elasticum is a rare disorder of the connective tissue that affects the elastic fibers of the skin, eyes, and 
cardiovascular system.  We present a case of pseudoxanthoma elasticum diagnosed during the first pregnancy of a 32-year-old woman.  
The diagnosis was made based on clinical and histological findings discovered after an exacerbation of the skin lesions.  The effects of 
this condition on pregnancy are poorly understood.  We present our findings and discuss the impact of pseudoxanthoma elasticum on 
pregnancy, including appropriate counseling and treatment options for these patients.

Figure 1. Yellowish papules on the 
lateral neck

Figure 2. Hematoxylin and eosin stain 
of the reticular dermis showing thick, 
irregular basophilic elastic fibers (20X)



PXE consist of  yellowish papules or 
plaques commonly located on the neck, 
flexural surfaces and periumbilical skin.2  
Progression of the disease can lead to 
characteristic "plucked chicken skin" or 
cobblestone-like plaques.5  The skin may 
wrinkle and become redundant. Other sites 
of involvement may include the mucous 
membranes of the lower lip, soft palate, 
nose, larynx and digestive tract, or on the 
bladder or genitalia.6

The histological features of PXE may be 
demonstrated in both symptomatic and 
clinically normal skin.  This has been shown 
in the evaluation of postmortem patients 
with PXE.  In one case, the tissues of two 
postmortem individuals who had clinical 
manifestations limited to only elastic-rich 
organs were examined.  It was found that 
elastic fibers were altered in all organs and 
tissues obtained from the patients, regard-
less of the location and symptom history.3  
Elastic fibers that are seen microscopically 
in the mid and deep reticular dermis with 
hematoxylin-eosin staining are twisted, 
clumped and fragmented, resembling 
"raveled wool."5  A Verhoeff-van Gieson 
stain will highlight elastic fibers with a black 
color.  The von Kossa stain will further 
reveal a deposition of calcium on altered 
elastic fibers.4  

Complications or findings in systems 
other than the skin may start to develop in 
the third or fourth decade of life.  Ocular 
signs and symptoms eventually develop in 
most patients with PXE.6  This may include 
optic drusen or a hyperpigmentation of 
the retina referred to as peau d'orange.  

Although not exclusive to PXE, angioid 
streaks develop in about 85% of patients 
by the age of 30.  These are a consequence 
of breaks in the elastic lamina of Bruch's 
membrane in the eye.  This is seen as a 
reddish-brown band around the optic disk 
with glistening streaks radiating away.5  

Angioid streaks are initially asymptomatic, 
but they are the site of choroidal neovas-
cularization and may result in subretinal 
hemorrhages and scarring that can lead to a 
loss of visual acuity.2,5  

Cardiovascular complications and symp-
toms are typically late presentations of 
PXE.2  Accelerated atherosclerotic disease 
is a particularly worrisome complication.  
Involvement of the mid-sized arteries leads 
to calcification of the elastic media and 
intima, resulting in atherosclerotic plaques 
and a reduction of the vessel lumen.  This 
can manifest as intermittent claudica-
tion, peripheral artery disease, mitral valve 
prolapse, epistaxis and hypertension with 
subsequent premature coronary artery 
disease.6  Gastric hemorrhage resulting from 
calcified elastic fibers in the thin-walled 
blood vessels of the gastric mucosa can 
occur in 10% of patients.5

PREGNANCY
The impact of pregnancy on PXE and vice 

versa is unclear in the medical literature.  
Case reports have emphasized the risk that 
PXE poses to both the mother and fetus.4  

Warnings of detrimental consequences have 
had an impact on reproductive decisions 
made by women with PXE.  In a recent 
study of 407 women with PXE, 306 of them 
reported a history of pregnancy.  Of these, 
12% reported an increase in the severity 
of skin symptoms during pregnancy.  In 
addition, the 101 nulliparous women were 
questioned why they never became preg-
nant.  Four percent of these nulliparous 
women reported being warned by a medical 
professional to avoid pregnancy based on 
the diagnosis of PXE.  Three percent elected 
to avoid pregnancy based on their own 
concern regarding the potential side effects 
of being pregnant with PXE.7  A more exten-
sive understanding of the true risks women 
with PXE face concerning reproduction will 
allow medical professionals to better inform 
them of the potential risks and avoid giving 
unsupported information. 

Maternal complications during preg-
nancy are vast and include, but are not 
limited to, exacerbations of current skin 
lesions, an advancement of ophthalmologic 
pathology, hemorrhage, arterial hyperten-
sion, ischemic arteriopathy of the lower 
limbs, cardiac failure with arrhythmia and 
thromboembolic events.1,3,7  One of the 
most severe and potentially life-threatening 
maternal complications reported is gastro-
intestinal hemorrhage.  Past medical litera-
ture reported that up to one-third of PXE 

pregnancies were complicated by hemor-
rhage, while more recent literature suggests 
that this complication is seen in less than 
one percent of pregnancies.8  Although it 
remains to be seen whether the incidence 
of hemorrhage is more frequent when 
compared to nonpregnant, age-matched 
women with PXE, affected women who are 
pregnant should still be followed closely.7  

The consequence of labor and delivery 
on ocular manifestations may deserve more 
attention.  Labor and delivery increase the 
pressure in the superior vena cava, which 
may theoretically increase the severity of 
existing angioid streaks in the retina.9  If 
subretinal neovascularization is present at 
the time of delivery, the Valsalva maneuver 
may cause subretinal bleeding.7  The litera-
ture suggests that the presence of angioid 
streaks is a reasonable cause to recom-
mend elective cesarean section.9  Therefore, 
pregnant women should have an ophthal-
mologic examination of the retina.  In the 
presence of angioid streaks, the regular use 
of an Amsler grid is advised in order to 
detect the presence of neovascularization or 
hemorrhage.7

Fetal complications reported include a 
slightly increased risk of first trimester abor-
tion, intrauterine growth retardation, and 
prematurity.9  Intrauterine growth retarda-
tion is a consequence of hypoplasia and 
atrophy caused by diffuse calcification of the 
placenta.3  The increased risk of abortion is 
currently under debate, as recent literature 
suggests that there is not a dramatic increase 
in the risk of first trimester spontaneous 
abortions in women with PXE.7 

Placentas have significantly more necrotic 
changes and mineralization in the setting of 
PXE.3  Mineral precipitates and matrix-type 
fibrinoid are found on the maternal side 
of the placenta.6  Problems during gesta-
tion with birth weight and with growth and 
development are similar in women with 
and without PXE.  Therefore, the increased 
mineralization does not seem to affect the 
function of the placenta or fetal health.3

TREATMENT
There is currently no cure for patients 

with PXE.  The most logical and effective 
treatment they can be given is in the form 
of anticipatory guidance and preventative 
care. Patients should be advised to reduce 
cardiac risk factors through an appro-
priate diet and control of hypertension 
and cholesterol, if necessary.  Avoidance 
of platelet inhibitors to reduce the risk of 
gastrointestinal bleeding and of activi-
ties that may increase the risk of retinal 
bleeding is also encouraged.  These activities 
include heavy straining, head trauma, and 
smoking.  Patients should also be examined 
regularly by an ophthalmologist, who may 
also recommend regular use of sunglasses 
and a diet rich in antioxidants.5  
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Figure 3. Verhoeff-van Gieson elastic 
stain of the same area (20X)

Figure 4. Von Kossa stain showing 
calcification of the elastic fibers (20X)
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A greater understanding of PXE may 
help to develop effective treatments in the 
future. Research has demonstrated that 
idiopathic hyperphosphatemia is associ-
ated with PXE.  In addition, it has been 
reported that patients with PXE who have 
a history of low calcium intake as children 
seem to have a less severe clinical presenta-
tion later in life.  A recent study employed 
this information in an attempt to identify 
an effective therapy.  The research was 
based on the idea that using aluminum 
hydroxide would theoretically lower serum 
phosphate levels in patients, resulting in 
phosphorus depletion that would draw 
calcium out of the pathologic tissues.  Fifty 
percent of patients participating in the six-
person study experienced an improvement 
in their clinical disease involving the skin 
and vasculature.  Individual serum levels of 
calcium and phosphorous were inconsis-
tent with clinical results.  There was also no 
evidence of ophthalmologic improvement.10  
Hopefully these findings will allow further 
understanding of this condition and lead to 
established treatment options where none 
are currently available.
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BRIEF SUMMARY 
(see package insert for full prescribing information)

SOLODYN™

(MINOCYCLINE HCl, USP) EXTENDED RELEASE TABLETS
Rx Only
KEEP OUT OF REACH OF CHILDREN
INDICATIONS AND USAGE
SOLODYN™ is indicated to treat only inflammatory 
lesions of non-nodular moderate to severe acne vulgaris 
in patients 12 years of age and older. SOLODYN™ did not 
demonstrate any effect on non-inflammatory lesions. 
Safety of SOLODYN™ has not been established beyond 
12 weeks of use.
This formulation of minocycline has not been evaluated in 
the treatment of infections.
To reduce the development of drug-resistant bacteria as 
well as to maintain the effectiveness of other antibacterial 
drugs, SOLODYN™ should be used only as indicated. 
CONTRAINDICATIONS
This drug is contraindicated in persons who have shown 
hypersensitivity to any of the tetracyclines.
WARNINGS
Teratogenic effects
1) MINOCYCLINE, LIKE OTHER TETRACYCLINE-CLASS 
ANTIBIOTICS, CAN CAUSE FETAL HARM WHEN 
ADMINISTERED TO A PREGNANT WOMAN. IF ANY 
TETRACYCLINE IS USED DURING PREGNANCY OR IF THE 
PATIENT BECOMES PREGNANT WHILE TAKING THESE 
DRUGS, THE PATIENT SHOULD BE APPRISED OF THE 
POTENTIAL HAZARD TO THE FETUS. 
SOLODYN™ should not be used during pregnancy nor by in-
dividuals of either gender who are attempting to conceive a
child (see PRECAUTIONS: Impairment of Fertility &
Pregnancy).
2) THE USE OF DRUGS OF THE TETRACYCLINE CLASS 
DURING TOOTH DEVELOPMENT (LAST HALF OF 
PREGNANCY, INFANCY, AND CHILDHOOD UP TO THE AGE 
OF 8 YEARS) MAY CAUSE PERMANENT DISCOLORATION 
OF THE TEETH (YELLOW-GRAY-BROWN).
This adverse reaction is more common during long-term 
use of the drug but has been observed following repeated 
short-term courses. Enamel hypoplasia has also been 
reported. TETRACYCLINE DRUGS, THEREFORE, SHOULD 
NOT BE USED DURING TOOTH DEVELOPMENT. 
3) All tetracyclines form a stable calcium complex in any 
bone-forming tissue. A decrease in fibula growth rate 
has been observed in premature human infants given 
oral tetracycline in doses of 25 mg/kg every 6 hours. 
This reaction was shown to be reversible when the drug 
was discontinued. 
Results of animal studies indicate that tetracyclines cross 
the placenta, are found in fetal tissues, and can cause 
retardation of skeletal development on the developing 
fetus. Evidence of embryotoxicity has been noted in 
animals treated early in pregnancy (see PRECAUTIONS: 
Pregnancy section).
Gastro-intestinal effects
1. Pseudomembranous colitis has been reported with 
nearly all antibacterial agents and may range from 
mild to life-threatening. Therefore, it is important to 
consider this diagnosis in patients who present with 
diarrhea subsequent to the administration of 
antibacterial agents.
Treatment with antibacterial agents alters the normal flora 
of the colon and may permit overgrowth of clostridia. 
Studies indicate that a toxin produced by Clostridium 
difficile is a primary cause of “antibiotic-associated colitis”.
After the diagnosis of pseudomembranous colitis has been 
established, therapeutic measures should be initiated. Mild 
cases of pseudomembranous colitis usually respond to 
discontinuation of the drug alone. In moderate to severe 
cases, consideration should be given to management 
with fluids and electrolytes, protein supplementation, and 
treatment with an antibacterial drug clinically effective 
against Clostridium difficile colitis.
2. Hepatotoxicity – Post-marketing cases of serious liver 
injury, including irreversible drug-induced hepatitis and 
fulminant hepatic failure (sometimes fatal) have been 
reported with minocycline use in the treatment of acne.
Metabolic effects
The anti-anabolic action of the tetracyclines may cause 
an increase in BUN. While this is not a problem in those 
with normal renal function, in patients with significantly 
impaired function, higher serum levels of tetracycline-class 
antibiotics may lead to azotemia, hyperphosphatemia, and 
acidosis. If renal impairment exists, even usual oral or 
parenteral doses may lead to excessive systemic accumu-
lations of the drug and possible liver toxicity. Under such 
conditions, lower than usual total doses are indicated, and 
if therapy is prolonged, serum level determinations of the 
drug may be advisable.
Central nervous system effects
1. Central nervous system side effects including light-
headedness, dizziness or vertigo have been reported with 
minocycline therapy. Patients who experience these 
symptoms should be cautioned about driving vehicles or 
using hazardous machinery while on minocycline therapy. 
These symptoms may disappear during therapy and usually 
rapidly disappear when the drug is discontinued.
2. Pseudotumor cerebri (benign intracranial hypertension) in 
adults and adolescents has been associated with the use of 
tetracyclines. Minocycline has been reported to cause or 
precipitate pseudotumor cerebri, the hallmark of which is 
papilledema. Clinical manifestations include headache and 
blurred vision. Bulging fontanels have been associated with 
the use of tetracyclines in infants. Although signs and 
symptoms of pseudotumor cerebri resolve after discontinu-

ation of treatment, the possibility for permanent sequelae 
such as visual loss that may be permanent or severe exists. 
Patients should be questioned for visual disturbances prior 
to initiation of treatment with tetracyclines and should be 
routinely checked for papilledema while on treatment.
Concomitant use of isotretinoin and minocycline should be 
avoided because isotretinoin, a systemic retinoid, is also 
known to cause pseudotumor cerebri.
Photosensitivity
Photosensitivity manifested by an exaggerated sunburn 
reaction has been observed in some individuals taking 
tetracyclines. This has been reported rarely with minocycline.
Patients should minimize or avoid exposure to natural or 
artificial sunlight (tanning beds or UVA/B treatment) while 
using minocycline. If patients need to be outdoors while 
using minocycline, they should wear loose-fitting clothes 
that protect skin from sun exposure and discuss other sun 
protection measures with their physician.
PRECAUTIONS
General 
Safety of SOLODYN™ beyond 12 weeks of use has not been 
established.
As with other antibiotic preparations, use of SOLODYN™

may result in overgrowth of nonsusceptible organisms, 
including fungi. If superinfection occurs, the antibiotic 
should be discontinued and appropriate therapy instituted. 
Bacterial resistance to the tetracyclines may develop in 
patients using SOLODYN,™ therefore the susceptibility of 
bacteria associated with infection should be considered in 
selecting antimicrobial therapy. Because of the potential for 
drug-resistant bacteria to develop during the use of 
SOLODYN,™ it should be used only as indicated.
Autoimmune Syndromes
Tetracyclines have been associated with the development 
of autoimmune syndromes. The long-term use of 
minocycline in the treatment of acne has been associated 
with drug-induced lupus-like syndrome, autoimmune 
hepatitis and vasculitis. Sporadic cases of serum sickness 
have presented shortly after minocycline use. Symptoms 
may be manifested by fever, rash, arthralgia, and malaise. 
In symptomatic patients, liver function tests, ANA, CBC, and 
other appropriate tests should be performed to evaluate 
the patients. Use of all tetracycline-class drugs should be 
discontinued immediately.
Serious Skin/Hypersensitivity Reaction
Post-marketing cases of anaphylaxis and serious skin 
reactions such as Stevens Johnson syndrome and 
erythema multiforme have been reported with minocycline 
use in treatment of acne.
Tissue Hyperpigmentation
Tetracycline class antibiotics are known to cause 
hyperpigmentation. Tetracycline therapy may induce 
hyperpigmentation in many organs, including nails, bone, 
skin, eyes, thyroid, visceral tissue, oral cavity (teeth, 
mucosa, alveolar bone), sclerae and heart valves. Skin and 
oral pigmentation has been reported to occur independently 
of time or amount of drug administration, whereas other 
tissue pigmentation has been reported to occur upon 
prolonged administration. Skin pigmentation includes 
diffuse pigmentation as well as over sites of scars or injury. 
Information for Patients
(See Patient Package Insert that accompanies this 
Package Insert for additional information to give 
patients)
1. Photosensitivity manifested by an exaggerated sunburn 

reaction has been observed in some individuals taking 
tetracyclines, including minocycline. Patients should 
minimize or avoid exposure to natural or artificial sunlight
(tanning beds or UVA/B treatment) while using minocy-
cline. If patients need to be outdoors while using mino-
cycline, they should wear loose-fitting clothes that protect
skin from sun exposure and discuss other sun protection 
measures with their physician. Treatment should be 
discontinued at the first evidence of skin erythema. 

2. Patients who experience central nervous system symp-
toms (see WARNINGS) should be cautioned about driving
vehicles or using hazardous machinery while on minocy-
cline therapy. Patients should also be cautioned about 
seeking medical help for headaches or blurred vision.

3. Concurrent use of tetracycline may render oral 
contraceptives less effective (See Drug Interactions).

4. Autoimmune syndromes, including drug-induced 
lupus-like syndrome, autoimmune hepatitis, vasculitis 
and serum sickness have been observed with tetra-
cycline-class antibiotics, including minocycline. Symptoms
may be manifested by arthralgia, fever, rash and malaise.
Patients who experience such symptoms should be 
cautioned to stop the drug immediately and seek 
medical help.

5. Patients should be counseled about discoloration of 
skin, scars, teeth or gums that can arise from 
minocycline therapy.

6. Take SOLODYN™ exactly as directed. Skipping doses 
or not completing the full course of therapy may 
decrease the effectiveness of the current treatment 
course and increase the likelihood that bacteria will 
develop resistance and will not be treatable by other 
antibacterial drugs in the future.

7. SOLODYN™ should not be used by pregnant women or 
women attempting to conceive a child (See Pregnancy, 
Carcinogenesis and Mutagenesis sections).

8. It is recommended that SOLODYN™ not be used by men 
who are attempting to father a child (See Impairment 
of Fertility section).

Laboratory Tests
Periodic laboratory evaluations of organ systems, including 
hematopoietic, renal and hepatic studies should be 
performed. Appropriate tests for autoimmune syndromes 
should be performed as indicated.

Drug Interactions 
1. Because tetracyclines have been shown to depress 
plasma prothrombin activity, patients who are on anticoag-
ulant therapy may require downward adjustment of their 
anticoagulant dosage. 
2. Since bacteriostatic drugs may interfere with the 
bactericidal action of penicillin, it is advisable to avoid 
giving tetracycline-class drugs in conjunction with penicillin. 
3. The concurrent use of tetracycline and methoxyflurane 
has been reported to result in fatal renal toxicity. 
4. Absorption of tetracyclines is impaired by antacids 
containing aluminum, calcium or magnesium and iron-
containing preparations.
5. In a multi-center study to evaluate the effect of 
SOLODYN™ on low dose oral contraceptives, hormone 
levels over one menstrual cycle with and without 
SOLODYN™ 1 mg/kg once-daily were measured. 
Based on the results of this trial, minocycline-related 
changes in estradiol, progestinic hormone, FSH and LH 
plasma levels, of breakthrough bleeding, or of contraceptive 
failure, can not be ruled out. To avoid contraceptive 
failure, female patients are advised to use a second form 
of contraceptive during treatment with minocycline.
Drug/Laboratory Test Interactions
False elevations of urinary catecholamine levels may occur 
due to interference with the fluorescence test.
Carcinogenesis, Mutagenesis & Impairment of Fertility
Carcinogenesis – Long-term animal studies have not been 
performed to evaluate the carcinogenic potential of minocy-
cline. A structurally related compound, oxytetracycline, was 
found to produce adrenal and pituitary tumors in rats. 
Mutagenesis – Minocycline was not mutagenic in vitro in 
a bacterial reverse mutation assay (Ames test) or CHO/
HGPRT mammalian cell assay in the presence or absence 
of metabolic activation. Minocycline was not clastogenic in 
vitro using human peripheral blood lymphocytes or in vivo
in a mouse micronucleus test.  
Impairment of Fertility – Male and female reproductive 
performance in rats was unaffected by oral doses of 
minocycline of up to 300 mg/kg/day (which resulted in up 
to approximately 40 times the level of systemic exposure 
to minocycline observed in patients as a result of use of 
SOLODYN™). However, oral administration of 100 or 300 
mg/kg/day of minocycline to male rats (resulting in 
approximately 15 to 40 times the level of systemic 
exposure to minocycline observed in patients as a result 
of use of SOLODYN™) adversely affected spermatogenesis. 
Effects observed at 300 mg/kg/day included a reduced 
number of sperm cells per gram of epididymis, an apparent 
reduction in the percentage of sperm that were motile, 
and (at 100 and 300 mg/kg/day) increased numbers of 
morphologically abnormal sperm cells. Morphological 
abnormalities observed in sperm samples included absent 
heads, misshapen heads, and abnormal flagella.
Limited human studies suggest that minocycline may have 
a deleterious effect on spermatogenesis.
SOLODYN™ should not be used by individuals of either gen-
der who are attempting to conceive a child.
Pregnancy – Teratogenic Effects: Pregnancy category D
(See WARNINGS)
All pregnancies have a background risk of birth defects, 
loss, or other adverse outcome regardless of drug exposure.
There are no adequate and well-controlled studies on the 
use of minocycline in pregnant women. Minocycline, like 
other tetracycline-class antibiotics, crosses the placenta 
and may cause fetal harm when administered to a pregnant
woman. Rare spontaneous reports of congenital anomalies 
including limb reduction have been reported with minocy-
cline use in pregnancy in post-marketing experience. 
Only limited information is available regarding these 
reports; therefore, no conclusion on causal association 
can be established.
Minocycline induced skeletal malformations (bent limb 
bones) in fetuses when administered to pregnant rats and 
rabbits in doses of 30 mg/kg/day and 100 mg/kg/day, 
respectively, (resulting in approximately 3 times and 2 
times, respectively, the systemic exposure to minocycline 
observed in patients as a result of use of SOLODYN™). 
Reduced mean fetal body weight was observed in studies 
in which minocycline was administered to pregnant rats at 
a dose of 10 mg/kg/day (which resulted in approximately 
the same level of systemic exposure to minocycline as that 
observed in patients who use SOLODYN™).
SOLODYN™ should not be used during pregnancy. If the 
patient becomes pregnant while taking this drug, the
patient should be apprised of the potential hazard to the
fetus and stop treatment immediately.
Nursing Mothers
Tetracycline-class antibiotics are excreted in human milk. 
Because of the potential for serious adverse effects on 
bone and tooth development in nursing infants from the 
tetracycline-class antibiotics, a decision should be made 
whether to discontinue nursing or discontinue the drug, 
taking into account the importance of the drug to the 
mother (see WARNINGS).
Pediatric Use
SOLODYN™ is indicated to treat only inflammatory 
lesions of non-nodular moderate to severe acne 
vulgaris in patients 12 years and older. Safety and 
effectiveness in pediatric patients below the age of 
12 has not been established. 
Use of tetracycline-class antibiotics below the age of 8 
is not recommended due to the potential for tooth 
discoloration (see WARNINGS).
Geriatric Use
Clinical studies of SOLODYN™ did not include sufficient 
numbers of subjects aged 65 and over to determine 
whether they respond differently from younger subjects. 

Other reported clinical experience has not identified 
differences in responses between the elderly and younger 
patients. In general, dose selection for an elderly patient 
should be cautious, usually starting at the low end of the 
dosing range, reflecting the greater frequency of decreased 
hepatic, renal, or cardiac function, and concomitant disease 
or other drug therapy.
ADVERSE REACTIONS
Because clinical trials are conducted under prescribed 
conditions, adverse reaction rates observed in the clinical 
trial may not reflect the rates observed in practice. 
However, adverse reaction information from clinical trials 
provides a basis for identifying the adverse events that 
appear to be related to drug use. 
Adverse events reported in clinical trials for SOLODYN™ are 
described below in Table 2. 
Table 2 – Selected Treatment-Emergent Adverse Events 
in at least 1% of Clinical Trial Subjects

Adverse Event  SOLODYN™

(1 mg/kg) 
N=674 (%)

PLACEBO 
N=364 (%)

At least one treatment-emergent event 379 (56) 197 (54)

Headache 152 (23) 83 (23)

Fatigue 62 (9) 24 (7)

Dizziness 59 (9) 17 (5)

Pruritus 31 (5) 16 (4)

Malaise 26 (4) 9 (3)

Mood alteration 17 (3) 9 (3)

Somnolence 13 (2) 3 (1)

Urticaria 10 (2) 1 (0)

Tinnitus 10 (2) 5 (1)

Arthralgia 9 (1) 2 (0)

Vertigo 8 (1) 3 (1)

Dry mouth 7 (1) 5 (1)

Myalgia 7 (1) 4 (1)

Adverse reactions not observed in the clinical trials, but that 
have been reported with minocycline hydrochloride use in a 
variety of indications include: 
Skin and hypersensitivity reactions: fixed drug eruptions, 
balanitis, erythema multiforme, Stevens-Johnson syndrome,
anaphylactoid purpura, photosensitivity, pigmentation of 
skin and mucous membranes, hypersensitivity reactions, 
angioneurotic edema, anaphylaxis.
Autoimmune conditions: polyarthralgia, pericarditis, 
exacerbation of systemic lupus, pulmonary infiltrates with 
eosinophilia, transient lupus-like syndrome. 
Central nervous system: pseudotumor cerebri, bulging 
fontanels in infants, decreased hearing.
Endocrine: thyroid discoloration, abnormal thyroid function.
Oncology: papillary thyroid cancer.
Oral:  glossitis, dysphagia, tooth discoloration.
Gastrointestinal: enterocolitis, pancreatitis, hepatitis, liver 
failure.
Renal: reversible acute renal failure. 
Hematology: hemolytic anemia, thrombocytopenia, 
eosinophilia. 
Preliminary studies suggest that use of minocycline may 
have deleterious effects on human spermatogenesis (see 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
section).
OVERDOSAGE
In case of overdosage, discontinue medication, treat 
symptomatically and institute supportive measures. 
Minocycline is not removed in significant quantities by 
hemodialysis or peritoneal dialysis.
DOSAGE AND ADMINISTRATION
See the full package insert for complete Dosage and 
Administration information. 
HOW SUPPLIED
SOLODYN™ (MINOCYCLINE HCl, USP) Extended Release 
Tablets are supplied as aqueous film coated tablets 
containing minocycline hydrochloride equivalent to 45 mg, 
90 mg or 135 mg minocycline.
The 45 mg extended release tablets are gray, unscored, 
coated, and debossed with “DYN-045” on one side. Each 
tablet contains minocycline hydrochloride equivalent to 45 
mg minocycline, supplied as follows:

NDC 99207-460-10 Bottle of 100
NDC 99207-460-11 Bottle of 1000

The 90 mg extended release tablets are yellow, unscored, 
coated, and debossed with “DYN-090” on one side. Each 
tablet contains minocycline hydrochloride equivalent to 90 
mg minocycline, supplied as follows:

NDC 99207-461-10 Bottle of 100
NDC 99207-461-11 Bottle of 1000

The 135 mg extended release tablets are pink (orange-
brown), unscored, coated, and debossed with “DYN-135” 
on one side. Each tablet contains minocycline hydrochloride 
equivalent to 135 mg minocycline, supplied as follows:

NDC 99207-462-10 Bottle of 100
NDC 99207-462-11 Bottle of 1000

Store at 25ºC (77ºF); excursions are permitted to 15º-30ºC 
(59º-86ºF) [See USP Controlled Room Temperature].
Protect from light, moisture, and excessive heat.
Dispense in tight, light-resistant container with child-
resistant closure. 
U.S. Patent 5,908,838 and patent pending
May 2006
46010-13A



A 65-year-old female with a history of 
well-controlled hypertension, hypothy-
roidism, and urge urinary incontinence 
presented to our continuity clinic with a 
chief complaint of “excess scalp sweating” 
that occurred almost daily for “many years.”  
She admitted to associated facial flushing, 
with onset of both symptoms prior to 
menopause.  She also noted that her symp-
toms lasted longer than the “hot flashes” of 
peri-menopause, often for many hours.  She 
denied relation of symptoms to emotion, 
exercise or foods; associated palpitations, 
abdominal cramping, nausea, vomiting or 
diarrhea; shortness of breath; headache; 
visual change; lethargy; weight loss; or 
weakness.  She had no concurrent axillary, 
palmar or plantar hyperhidrosis.  She had 
stopped styling her hair because it was “too 
wet to curl” and had used topical aluminum 
chloride 10% (Xerac-AC®) and various 
herbal remedies without resolution of or 
improvement in her symptoms.  When she 
was started on oxybutynin (Ditropan XL®) 
for urge urinary incontinence, she noted no 
decrease in perspiration. 

On physical examination, the patient was 
a well-appearing, mildly overweight female 
with obvious hyperhidrosis involving the 
scalp and forehead.   Other than incidental 
solar lentigines and seborrheic keratoses, 
the rest of her physical exam was unremark-
able.  Laboratory evaluation to rule out 
pheochromocytoma was also unexceptional 
(Table I). 

Since the patient had already failed topical 
aluminum chloride 10% solution, her treat-
ment options included simple avoidance of 
triggers, oral or topical anticholinergics, or 
sympathectomy.1,2,3  Avoidance of triggering 
factors had not been successful for the patient 
in the past, and the side effects of additional 
oral anticholinergics or sympathectomy were 
unacceptable to the patient.  The patient had 
read an article about the treatment of excess 
perspiration of the axillae with Botox® and 
asked if that would be effective for her scalp.  
Botulinum toxin type A has been used with 
success in axillary, palmo-plantar, gustatory 
and even frontal hyperhidrosis, but to our 
knowledge had never been used for primary 

scalp hyperhidrosis.4,5,6,7,8,9,10,11  Theoretically, 
botulinum toxin type A should be an effec-
tive therapy for hyperhidrosis regardless of 
the location.

As botulinum toxin type A has been used 
safely and effectively via intramuscular 
injections of the temporal and occipital 
scalp in the treatment of migraine and 
tension headache, it was felt to be safe to use 
for intradermal injection for scalp hyper-
hidrosis in those locations.  After proper 
patient consent was obtained, 20 units of 
botulinum toxin type A (dilution of 100 
units with 3 cc normal saline) was injected 
in a scattered pattern in the superficial 
dermis of the right temporal scalp as a test-
patch over an area of 20 cm2 via a 30-gauge 
hypodermic needle.13  

At two-week follow-up, the patient still 
had positive Minor’s starch-iodine test on 
both the right and left temporal scalp.  No 
further treatment was offered at that office 
visit, as response times to botulinum toxin 
type A have been reported to take up to 
three to four weeks after initial treatment 
of frontal hyperhidrosis and headache 
disorders.7,8,12  The patient was rescheduled 
for follow-up one week later.  At that time, 
the patient had noticed decreased sweating 
on the right frontal scalp compared to her 
left and had noted no adverse side effects.  
Minor’s starch-iodine test confirmed the 
patient’s observations with a roughly 50 
percent decrease in sweating on the right 
frontal scalp compared to the left frontal 
scalp (Figures 1 and 2).  The patient wished 
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botulinum toXin tyPe a in the treatment oF 
Primary FoCal sCalP hyPerhiDrosis:  a Case rePort

ABSTRACT

Hyperhidrosis is a condition characterized by excessive sweating and can be generalized or focal.  Primary focal hyperhidrosis is an 
idiopathic disorder of excessive sweating of the axillae, palms, soles or craniofacial region.  While there is strong evidence supporting 
the available treatments for axillary and palmo-plantar hyperhidrosis, there has been limited study in the management of craniofacial 
hyperhidrosis.1  We present a case of primary scalp hyperhidrosis and successful therapy with botulinum toxin type A (Botox).

Figure 1.  Right temporal scalp with 
minimally positive Minor’s starch-
iodine test after treatment with 20 units 
of botulinum toxin type A

	 reAves,	Anderson	 33

Figure 2.  Left temporal scalp, 
untreated, with positive Minor’s starch-
iodine test 
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to proceed with treatment of the rest of her 
scalp.  Again, proper consent was obtained, 
and 100 units of botulinum toxin type A 
(dilution with 3 cc normal saline) was then 
injected intradermally via a 30-gauge needle 
in a scattered pattern over the frontal, 
temporal, parietal and upper occipital scalp. 

At three-week follow-up, the patient 
stated that she had only “two percent 
improvement” in her symptoms.  Clinical 
examination, however, demonstrated her 
frontal, temporal and parietal scalp and hair 
to be dry to the touch with over 90 percent 
improvement of hyperhidrosis (Figures 3 
and 4).  However, there was some moderate, 
residual hyperhidrosis of the lower occipital 
scalp.  Minor’s starch-iodine test confirmed 
the clinical observations.  Upon ques-
tioning, the patient felt she had not had 
significant symptom resolution because her 
neck and upper anterior chest were still 
perspiring.  With reassurance that those 
areas not treated (the neck and upper chest) 
would still exhibit normal sweat function 
and were not expected to resolve with treat-
ment of the scalp, the patient agreed she had 
much more significant improvement.  After 
proper consent, 20 additional units of botu-
linum toxin type A, again at 3 cc dilution, 
were injected, following the prior treatment 
technique, in the lower occipital scalp. 

At the time of preparation of this article, 
12 weeks from initial injection, the patient 
continued to have improved quality of 
life (she again started to style her hair), 
decreased symptoms of scalp hyperhidrosis 
and acceptable clinical outcome (greater 
than 90 percent reduction in sweat produc-
tion as evidenced with Minor’s sweat-iodine 
test) without any noticeable side effects.

Discussion
There are three major sweat glands in 

humans:  eccrine, apocrine and apoeccrine 
glands.  They have a generalized distribu-
tion and are under emotional, thermal and 
neural influence.  Innervation of the eccrine 
glands is provided by post-ganglionic 
sympathetic fibers that have acetylcholine as 
their principal terminal neurotransmitter; 
these fibers are controlled by the hypotha-
lamic sweat center.14  Continuous secretion 
of sweat provides a mechanism for ther-
moregulation and maintenance of electro-
lyte balance and keeps the thick stratum 
corneum moist to ensure fine tactile skills 
and pliability of the skin.14  

Hyperhidrosis is the excess function of 
eccrine sweat glands and may be generalized 
or focal.  Hyperhidrosis may be primary or 
secondary to neural dysfunction, local heat, 
drugs, or changes in blood flow to sweat 
glands.1,11,14,15  The prevalence in the United 
States is 2.8 percent, affecting roughly 7.8 
million individuals.1,4,13  The pathophysiology 
of hyperhidrosis is believed to be associated 
with over-stimulation via an autonomic 
pathway, either through thermal or cortical 
stimuli, but is poorly understood.1  

Primary focal hyperhidrosis is a disorder 
of excessive, bilateral perspiration occur-
ring on the palms, soles, axillae and, less 
frequently, the craniofacial region.1,4,13  The 
disorder is characterized by visible, excessive 
sweating of at least six months’ duration 
without apparent cause and with at least 
two of the following features: bilateral and 
relatively symmetric perspiration, impair-
ment of daily activities, frequency of at least 
once per week, age at onset of younger than 
25 years, positive family history and cessa-
tion of focal sweating during sleep.1,4,15  It 
is a disorder with significant psychological 
and social impairment.

  Intradermal botulinum toxin type A is 
a relatively new option in the treatment of 
primary focal hyperhidrosis, with signifi-
cant data supporting its efficacy and safety.1  
Botulinum neurotoxins are derived from 
the bacterium Clostridium botulinum and 
include seven distinct serotypes, identified 
as A, B, C1, D, E, F, and G.14,16  There are two  
commercially available subtypes, botulinum 
toxin type A (Botox©) and botulinum toxin 
type B (Myobloc©).  They both block neuro-
muscular motor transmission by binding 
to receptor sites on motor nerve terminals 
and inhibiting the release of acetylcholine.16  

However, botulinum toxin type A has been 
more extensively evaluated in the treatment 
of hyperhidrosis.  

The light chain of botulinum toxin type 
A cleaves to a 25-kd synaptosome-associ-
ated protein (SNAP-25), a protein integral 
to the successful docking and release of 
acetylcholine from vesicles situated within 
nerve endings.14,16  Botulinum toxin, when 
injected intradermally, produces tempo-
rary chemodenervation of both muscle 
and eccrine sweat glands, thereby reducing 
sweat output.  Repeat injections may be 
required to maintain anhidrosis, as there 
is continuous turnover of neuromuscular 
junctions.17 Reports of adverse reactions to 
botulinum toxin type A injection include 
cutaneous eruptions; local, reversible 
muscle weakness; development of anti-
botulinum toxin antibodies with resulting 
immunoresistance to treatment; and even 
anaphylaxis.14,17  Properly used, however, the 
incidence of complications is low, and their 
severity is mild.17  

While there is strong evidence supporting 
botulinum toxin type A treatments for axil-
lary and palmo-plantar hyperhidrosis, there 
has been limited study in the management 
of craniofacial disease.1,7,8  Injection of botu-
linum toxin safely and effectively produces 
relative anhidrosis in the cranial region as 
the above case suggests.
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Figure 3.  Right scalp after treatment 
with 120 units botulinum toxin type A

Figure 4.  Left scalp after treatment with 
120 units of botulinum toxin type A



Case Report
An 88-year-old female presented with a 

long history of right alar ulceration adjacent 
to a sclerotic white plaque of the right naso-
labial fold.  She had a history of trigeminal 
neuralgia of many years.  She had under-
gone two attempts at Gasserion ganglion 
ablation without success.  

She admits to parasthesias and rubbing 
the area when it is painful.  An initial biopsy 
was done in 2002, which showed hypertro-
phic squamous epithelium with overlying 
scale crust consistent with an ulcerated 
seborrheic keratosis but no obvious malig-
nancy.  The patient reported a second biopsy 
of the area with a different dermatologist, 
which only showed “scar tissue.”  

At the time of presentation, she admitted 
to an enlarging ulceration of the ala.  
Another biopsy was performed, which 
revealed an ulcerated actinic keratosis.  She 
was sent for Mohs micrographic surgery 
for a clinical basal cell carcinoma where the 
histology revealed morphea-like features 
but no malignancy.  The scar was excised 
and a cheek rotation flap performed.  A 
second area of ulceration was noted in the 
area of the scalp innervated by V1 of the 
trigeminal nerve.  A biopsy was performed, 
and malignancy was not observed.  The 
patient also admitted to manipulating this 
area due to paresthesias.

At follow-up, the patient had manipulated 
the sutures and scar and had developed 
ulceration due to chronic manipulation 
of the wound.  After multiple treatments, 
topical preparations and advising the 
patient to stop manipulating the wound, 
the area finally healed.  The trials of topical 
medications prescribed included: mupi-
rocin, triamcinolone, vigilon, intralesional 
triamcinolone, and topical etanercept in 
a 25 mg/ml dilution.  In spite of surgical 
intervention, multiple topical medications, 
and patient education about self mutilation, 
occlusion with vigilon was the only treat-
ment that allowed complete healing.  We 
believe that a bulky dressing that provided 
protection and did not allow further manip-
ulation of the wound was the key to healing.

Discussion
Trigeminal trophic syndrome is a rare 

condition that was first described by 
Wallenberg in 1901.1  Loveman and 
McKenzie then described another case 
32 years later in the English literature.1  
Subsequently, more than 100 cases have 
been described.1

The most common presentation follows 
trigeminal ablation or manipulation to 
improve the symptoms of  trigeminal 
neuralgia.1,4,7,10,22  Other causes described in 
the literature include cortical and brainstem 
infarctions, vertebrobasilar insufficiency, 
acoustic neuroma, astrocytoma, menin-
giomas, and spinal cord degeneration.1,3,8,10  
Infectious causes such as mycobacterial 
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Case rePort:  triGeminal troPhiC synDrome

ABSTRACT

Trigeminal trophic syndrome is an uncommon condition that should be recognized by dermatologists and Mohs surgeons.  This 
chronically ulcerated lesion frequently requires further histopathologic and laboratory evaluation.  At the end of this case report and 
discussion, a health-care provider should be able to recognize, evaluate, and treat this rare condition.

Figure 1.  At presentation, the patient 
complained of ulceration of nasal ala, 
a scar along the nasolabial fold with 
superficial ulceration.

Figure 2.  An area of ulceration of 
the scalp was biopsied and did not 
reveal malignancy.  It was due to 
paresthesias, which caused the patient 
to manipulate the area innervated by 
V1 of the trigeminal nerve.

Figure 3.  During Mohs micrographic 
surgery, histology revealed morphea-
like features but no malignancy.

Figure 4.  Cheek rotation flap after 
complete excision of scar

Figure 5.  Almost complete healing of 
the scalp lesion: Healing began when 
the patient stopped manipulating the 
wound.
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neuritis and herpes have been reported 
in the literature as well. 1,13  Syringobulbia, 
postencephalitic parkinsonism, trauma, 
and idiopathic causes completes the list 
of implicated causes of trigeminal trophic 
syndrome.1,3,6

There is often a latent period before the 
ulceration begins, which can range from a 
few weeks to many years.1,7,14,16,21,22  It is more 
common in elderly women, although it has 
been reported in both sexes.1,2,3,20 

Classically, the patient reports a slowly 
enlarging ulcer with a crescenteric shape.  
It frequently involves the ala nasi but can 
involve the lip, cheek, eyelid, scalp, or 
brow.1,2,3  The ulcer is often mistaken for a 
basal cell carcinoma or squamous cell carci-
noma by a health-care practitioner.  Reports 
of paresthesia, hypo- or hyperesthesia, or 
pain in the trigeminal dermatome(s) are 
often described by the patient.1,2,9,12,17,20,22  
Once the ulcers appear, they are persistent 
and heal very poorly. 1,9,21 

Self-mutilation due to the dysethesias 
and parasthesias results in iatrogenic ulcers.  
Typically, the first and second branches of 
the trigeminal nerve are affected, but a key 
to the diagnosis is the sparing of the tip of 
the nose.  The tip of the nose is innervated 
by the medial nasal branch of the antero-
ethmoidal nerve.1,2,17,22  

The differential diagnosis includes any 
condition with a chronic ulcerative lesion of 
the face.  Basal cell and squamous cell carci-
nomas are often the first diagnoses to come 
to mind, with many patients being subse-
quently sent for Mohs micrographic surgery.  
Chronic infections such as herpes simplex 
virus, leishmania, fungi, syphilis, leprosy, 
blastomycosis, and paracoccidiomycosis are 
also on the list.1,2,3,7,19,20  Other inflamma-
tory or vasculitic diseases should be consid-
ered.  Wegener’s granulomatosis, temporal 
arteritis, and pyoderma gangrenosum are 
frequently added to the list of ulcerative 
wounds.1,3,11,19,20 

Multiple treatments have been tried 
without great success in any one area.  
Perhaps the most important factor in 
healing is educating the patient about avoid-
ance of manipulation of the area.17,18,20   Due 
to the rarity of this disorder, most treatment 
options have been anecdotally described.  
Pharmacologic therapies include pimozide, 
carbamazepine, chlorpromazine, amitrip-
tyline, diazepam, vitamin B, and clonaz-
epam.2,15  Immunosuppressive agents have 
been used with little or no benefit.  

Surgical intervention has been described 
also and tends to be unsuccessful.  
Transcutaneous electrical stimulation, ionto-
phoresis, nerve blockade, radiation, cervical 
sympathectomy, and stellate ganglionec-
tomy have all been attempted with minimal 
success.1,3,4  Reconstruction with innervated 
skin flaps has been reported with variable 
success.1,3,4,17,20,22 

Trigeminal trophic syndrome is a very 
rare disorder that requires appropriate 
recognition, work-up and management.  
The management of this persistent disorder 
requires patient education and a multifacto-
rial approach to the healing of the ulcer.  It 
is also important to obtain a good history, as 
this may give the practitioner a clue about 
the diagnosis.  The work-up to exclude 
infectious, malignant, and vasculitic etiology 
is quite extensive; a good history may direct 
the practitioner to the appropriate work-up.  
It is imperative that practitioners recog-
nize this condition, as it is becoming more 
commonly reported in the literature.
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Case Report
A 68-year-old, Caucasian female presented 

to the dermatology clinic for evaluation of 
an enlarging lesion on her left buttock.  It 
had been present for approximately five 
months.  The lesion was noted to be asymp-
tomatic, without associated pruritis, tender-
ness, or burning.  Past medical history was 
significant for mantle cell lymphoma, basal 
cell carcinoma, hypothyroidism, coronary 
artery disease, and diabetes mellitus type 
II.  Her family history was negative for skin 
cancer.  

On physical examination, a 3cm x 2.5cm, 
firm, bluish-red, shiny dermal nodule could 
be palpated on the patient’s left buttock 
(Figure I).  The patient also appeared to have 
shotty lymphadenopathy of the bilateral 
axilla.  Other systems were unremarkable.  

A punch biopsy was taken from the 
lesion and revealed islands of small, blue 
cells extending from the upper papillary 
dermis to the deep reticular dermis.  Closer 
examination of these blue cells revealed 
scanty cytoplasm, large, hyperchromatic 
nuclei, and numerous mitotic figures.  
Immunohistochemical staining was subse-
quently performed on the specimen.  The 
tumor stained positive for neuron-specific 
enolase, synaptophysin and chromografin.  
A peri-nuclear, dot-like staining pattern 
was seen when staining for cytokeratin AE1, 
AE3 and 20 was performed. The biopsy 
was found to be negative for S-100 and 
leukocyte-common antigen (LCA).  Based 
on the biopsy findings and the results of the 
immunohistochemical stains, a diagnosis of 
Merkel cell carcinoma was rendered. 

The patient was sent for Mohs micro-
graphic surgery for a complete excision of 
the lesion.  Subsequently, the patient was 
sent to the University of Michigan, where 
she underwent multiple imaging modalites 
including chest X-ray, CT scan of her chest, 
abdomen and pelvis, and sentinel lymph 
node biopsy.  Metastasis to the bilateral 
axillary lymph nodes was confirmed.  No 
visceral organ involvement was detected, 
however.  The patient was diagnosed with 
stage II Merkel cell carcinoma.  The patient 
underwent radical lymph node dissec-
tion and radiotherapy.  She is currently in 
remission.     

Discussion
Merkel cell carcinoma is a rare, aggres-

sive skin cancer accounting for less than 
1% of cutaneous malignancies nationwide.1  

This tumor is commonly referred to as a 
primary neuroendocrine carcinoma of 
the skin because it is known to arise from 
neuroendocrine cells. The actual origin 
of these cells is debatable.  Although once 
thought to originate from the Merkel cell, 
a mechanoreceptor cell mediating touch 
and hair movement found in the basal layer 
of the epidermis, most Merkel cell carci-
nomas are actually found in the dermis, not 
the epidermis.  Therefore, more recently, it 
has been postulated that Merkel cell carci-
nomas may actually originate from imma-
ture pluri-potential stem cells that acquire 
neuroendocrine features during malignant 
transformation.2  

Many hypotheses as to the etiology of 
Merkel cell carcinoma have been proposed, 
including deletion or translocation of 
the 1p36 domain on chromosome 1; loss 
of heterozygosity in the 3p21 domain of 
chromosome 1; arsenic exposure; and 
predisposition secondary to erythema ab 
igne, congenital ectodermal dysplasia, and 
Cowden’s syndrome.3   However, chronic 
ultraviolet radiation and immunosup-
pression are the two etiologies given most 
credence in the literature.1,2,3  

Merkel cell carcinomas typically present 
in the late sixth to seventh decade of life, 
with a median age of 68 years.4  Only 50% 
of cases occur before the age of 50, typically 
appearing in those with congenital ecto-
dermal dysplasia and Cowden’s syndrome.1   
A slight male predominance exists, with 
men affected more than women in a 1.5:1 
ratio.2   Additionally, the carcinoma tends 

to show a predilection for Caucasians, 
with prevalence rates of 0.23 cases per 
100,000 persons in Caucasians versus 
0.01 cases per 100,000 persons in African 
Americans.2  In fact, in a study performed 
by Agelli and Clegg that looked at the inci-
dence and survival data collected from 
the Surveillance, Epidemiology, and End 
Results (SEER) program, it was found that 
the incidence rate of Merkel cell carcinoma 
in Caucasians was 11.3 times higher than 
in African Americans and 2.2 times higher 
than in all other ethnic groups combined.5  

Immunocompromised patients, particularly 
those with solid organ transplants or HIV 
infection, are particularly prone to develop-
ment of Merkel cell carcinoma.  It has been 
estimated that individuals diagnosed with 
HIV have a relative risk of 13.4 for develop-
ment of this tumor.3

Merkel cell carcinoma typically pres-
ents as a rapidly growing, solitary, dome-
shaped nodule or a firm, indurated plaque 
smaller than 2 cm in diameter. The lesion 
is commonly red, violaceous, or purple in 
color.  The epidermal surface is smooth and 
shiny with telangiectasias.3  As seen in our 
patient, the tumor tends to be asymptom-
atic.  Ulceration and bleeding may occur; 
however, this finding is rare and generally 
signals advanced disease.4  Merkel cell carci-
nomas show predilection for actinically 
damaged areas, with 53% of cases occurring 
on the head and neck and 35% of cases 
occurring on the extremities.  The most 
common location, however, is the perior-
bital area, where 46% of Merkel cell carci-
nomas are located.4 
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Figure 2 - Common locations for Merkel 
cell carcinoma on head/neck
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Because the histology of Merkel cell 
carcinoma can easily be confused with 
that of undifferentiated small cell carci-
nomas, a combination of light microscopy 
in addition to immunohistochemistry 
or electron microscopy is often required 
to make a definitive diagnosis of Merkel 
cell carcinoma.4  On light microscopy, 
Merkel cell carcinoma appears as an intra-
dermal tumor, oftentimes extending into 
the subcutaneous fat layer.   The tumor is 
composed of diffuse, atypical, small, blue, 
ovoid-appearing cells arranged in clusters, 
rosettes, and cords.  Upon close examina-
tion of the individual cells, one will see the 
characteristic triad of vesicular nuclei with 
small nucleoli, abundant mitoses, and apop-
tosis.3  These features, although typical of 
Merkel cell carcinoma, are not pathognomic 
and can be seen in many undifferentiated 
small cell neoplasms, as well.  Therefore, 
further studies using immunohistochemical 
stains or electron microscopy are typically 
performed before an accurate diagnosis of 
Merkel cell carcinoma can be rendered.  Of 
these two methods, immunohistochemistry 
is most commonly utilized in clinical prac-
tice today.  

Two stains, neuron-specific enolase and 
cytokeratin 20, are considered to be the 
most specific markers for Merkel cell carci-
noma.  These markers are present in 100% 
of Merkel cell tumors.4   Characteristically, 
staining with cytokeratin 20 produces 
a peri-nuclear, dot staining pattern that 
helps to distinguish Merkel cell carci-
noma from oat cell carcinoma.  Staining 
with neurofilament protein is commonly 
performed to further distinguish between 
these two entities as well.4  Other stains 
that may be used to make a diagnosis of 
Merkel cell carcinoma are chromogranin, 
synaptophysin,vasoactive intestinal peptide 
(VIP), calcitonin, adrenocorticotropic 
hormone (ACTH), somatostatin, and cyto-
keratin 8, 18 and 19.4   Staining with S-100 
and leukocyte-common antigen is also typi-
cally performed in order to rule out other 
malignant entities such as melanoma and 
lymphoma, respectively.4

Electron microscopy is another adjunctive 
test that can be utilized to make a diagnosis 
of Merkel cell carcinoma.  Here, membrane-
bound, dense-core granules and peri-
nuclear whorls of intermediate filaments are 
characteristic of Merkel cell carcinoma.1  

Once a diagnosis of Merkel cell carcinoma 
is made, it is advised that patients undergo a 
complete history and physical examination 
to assess for satellite lesions and dermal 
seeding.  Additionally, the presence of 
peripheral lymphadenopathy should be 
assessed. A baseline CBC, chemistry profile, 
and liver-function tests should be done.  
Chest radiography should be performed to 
rule out oat cell carcinoma, a tumor that 
closely mimics Merkel cell carcinoma.  Also, 
a CT of the chest, abdomen, pelvis, and 

relevant nodal regions should be performed 
to exclude metastasis.3  Sentinel lymph node 
biopsy may be called for, as well.

Recently, the idea of including sentinel 
lymph node biopsy (SLNB) in the routine 
workup of patients with Merkel cell carci-
noma has been introduced.  Multiple 
studies have been performed to determine 
the efficacy of sentinel lymph node biopsy 
versus CT scans in screening for visceral 
and lymph node metastasis.  These studies 
have found that imaging studies, including 
CT and PET scans, oftentimes fail to detect 
nodal disease until clinically apparent nodal 
involvement is present.6   In one such study 
performed by Gupta et al. at the Dana-
Farber/Harvard Cancer Center in Boston, 
122 patients with biopsy-proven Merkel 
cell carcinoma were evaluated for metas-
tases by CT scans, PET scans, and sentinel 
lymph node biopsy.  Results showed that 
scans of the lymph node basin had a low 
sensitivity (20%) and high specificity (87%) 
for the detection of nodal disease.6  In 
addition, imaging studies failed to detect 
nodal disease in 20% of patients who later 
had positive sentinel lymph node biopsies.6   
Most important, results of sentinel lymph 
node biopsy caused a change in the stage 
designation in 39 of 122 patients initially 
presumed to have stage I disease.7  As 
a result, these patients went on to receive 
adjunctive radiotherapy, which was found 
to increase their relapse-free survival rate 
from 0% to 60%.6  Additionally, this study 
showed that results of sentinel lymph node 
biopsy may actually be predictive of disease-

free survival.6   In this study, patients with 
negative SLNB studies were found to have 
a higher rate of disease-specific survival at 
five years (97%) compared to patients with 
a positive SLNB (52%).7   Sentinel lymph 
node biopsy not only improved surveillance 
of nodal metastasis, but it also resulted in 
better therapeutic treatment and therefore 
improved overall relapse-free survival.6,7

There are three stages of Merkel cell 
carcinoma:  Stage IA/IB, II, and III.  Stage 
I is indicative of local disease differentiated 
only by the size of the primary tumor. Stage 
II disease signifies regional lymph node 
involvement.  A designation of stage III is 
given when systemic metastasis beyond the 
regional lymph nodes, or into viscera, is 
apparent.3  Although it is estimated that 
76% to 89% of cases at initial presenta-
tion exhibit stage I disease, studies show 
that between 50% and 75% of patients will 
develop regional lymph node metastasis 
at some point during the course of their 
disease.  As well, distant metastases to the 
liver, bone, brain, and skin will eventually 
occur in up to 34% of patients.2 

Because of the aggressive nature of the 
Merkel cell carcinoma, prognosis for most 
patients is oftentimes grim.  Despite efforts 
to locally excise the lesion, studies show that 
local cutaneous recurrence is seen in 44% 
of patients,4 and relapse in nodal regions 
is estimated to occur in 76% of cases.3  
Additionally, 55% of patients eventually 
develop lymph node metastasis, and 34% 
develop distant visceral metastasis.4  Studies 
show that positive involvement of the 
lymph nodes is the strongest predictor of 
distant spread and overall survival.8  In fact, 
a study performed at New York’s Memorial 
Sloan-Kettering Cancer Center that looked 
at survival patterns of 251 Merkel cell carci-
noma patients over 46 months revealed a 
survival rate of 97% in those individuals 
with no involvement of their lymph nodes 
compared to 52% in individuals with 
pathologically positive nodes.8   Tumor stage 
at the time of initial diagnosis was another 
factor found to be predictive of patient 
survival:8 Patients with stage I disease often 
have five-year survival rates of 64%; stage II 
patients have an average five-year survival 
rate of 47%; and those with a diagnosis of 
stage III disease confer the worst prognosis, 
with five-year survival rates of only nine 
months.3  Female gender, tumor location 
on the limbs, localized disease, and younger 
age at initial presentation are thought to be 
positive predictors of survival.5 

Wide local excision is the treatment of 
choice for all stages of Merkel cell carci-
noma.6 Typically, this is performed with 
2.5cm to 3.0cm margins of  normal-
appearing skin.6  Because Merkel cell 
carcinoma is known to be a radiosensitive 
tumor, radiotherapy and chemotherapy are 
oftentimes used as adjunctive measures in 
treatment.  This combination of therapies 

Figure 3 - Histopathology of Merkel cell 
carcinoma

Figure 4 - Peri-nuclear, dot staining 
pattern with cytokeratin 20



has been shown to reduce the risk of local 
recurrence and increase survival rates in 
many studies.6

For stage I disease, wide local excision 
is oftentimes the mainstay of therapy. 
However, because of the high propen-
sity for Merkel cell carcinoma to recur 
and to metastasize to local lymph nodes 
and distant visceral organs, most clini-
cians advocate adding radiation therapy 
in cases where negative marginal status 
after standard excision is not attained.8 A 
study performed by Allen et al. at Memorial 
Sloan-Kettering Cancer Center supports this 
reasoning, showing an 8% local recurrence 
rate for those with margin-negative excision 
compared with an 18% local recurrence 
rate when positive histologic margins were 
found.8  Further support is given in a study 
conducted by Lewis et al. that also looked at 
the disease recurrence and survival rates of 
Merkel cell carcinoma patients.  This study 
showed that patients treated with surgery 
alone were 2.9 times more likely to develop 
a regional recurrence than those individuals 
who underwent combination therapy.6 Rates 
of distant metastasis were also found to be 
affected.  Of those who underwent surgery 
alone, 87% of patients at one year and 69% 
of patients at five years were found to be free 
of distant metastasis.  Comparatively, 87% 
of patients at one year and 79% of patients 
at five years were found to be free of distant 
metastasis when combination therapy was 
rendered.6  Also, higher survival rates were 
found in those who underwent combination 
therapy.  Patients treated with surgery alone 
were reported to have a survival rate of 86% 
at one year and 50% at five years, compared 
to 89% and 57%, respectively, in those who 
underwent combination therapy.6

Stage II Merkel cell carcinoma is treated 
with wide local excision and radiation 
therapy in most instances.  As in stage I 
disease, the addition of radiation therapy 
has been shown to decrease nodal recur-
rence after treatment and to improve overall 
survival rates.

Because of the grave prognosis in those 
diagnosed with stage III Merkel cell carci-
noma, treatment in this subset of patients 
is oftentimes purely palliative.  Doxrubicin 
and cyclophosphamide are the most 
commonly used agents.  Other agents such 
as cisplatin, etoposide, methotrexate, bleo-
mycin, 5-fluorouricil, and vincristine have 
also been tried with some success.4 

Once treatment has been rendered, 
patients with Merkel cell carcinoma should 
be followed monthly for six months then 
every three months for the next two years.  
Biannual clinic visits are recommended 
thereafter.4  At each follow-up visit, a total-
body skin exam should be performed, with 
specific attention to lymph node enlarge-
ment.2  A routine chest X-ray should also be 
performed periodically during the follow-up 
period.2  For early detection of recurrence, 

measurement of neuron-specific enolase 
has been found to be beneficial.2  

Although Merkel cell carcinoma is known 
to be a highly aggressive, cutaneous tumor 
with increased propensity for local recur-
rence and both regional-lymph-node and 
distant visceral metastasis, early detection 
and treatment may help to increase patient 
survival.  

   
References:
1. Shea CR, Prieto VG, et al.  Merkel cell carcinoma.  www.

emedicine.com.  May 2006.
2. Tai P.  Merkel cell (neuroendocrine) carcinoma of the skin.  

www.uptodate.com. 2006.
3. Poulsen M.  Merkel-cell carcinoma of the skin.  Lancet 

Oncol.  2004; 5(10):593-599.
4. Pitman MJ, Pearson JM, et al.  Merkel cell carcinoma of 

the skin.  www.emedicine.com.  June 2006.
5. Agelli M., Clegg LX.  Epidemiology of primary Merkel cell 

carcinoma in the United States.  J Am Acad Dermatol.  
2003; 49:832-841.

6. Lewis KG, Weinstock MA, et al.  Adjuvant local irradiation 
for Merkel cell carcinoma.  Arch Dermatol.  2006; 142:693-
700

7.  Gupta SG, Wang LC, et al.  Sentinel lymph node biopsy 
for evaluation and treatment of patients with Merkel cell 
carcinoma.  Arch Dermatol.  2006; 142:685-690.

8. Allen PJ, Browne WB, et al.  Merkel cell carcinoma: prog-
nosis and treatment of patients from a single institution.  J 
Clin Onc.  2005; 23(10):2300-2309.article

	 bArAsh,	mAhon	 3�



�0	 hAnsen’s	diseAse:	A	CAse	report	And	review

Case Report
A 32-year-old, Asian, female immi-

grant presented with a one-year history 
of a progressively worsening rash.  This 
pruritic, nontender rash began on her 
chest and spread to involve her face, ears, 
back, abdomen, and bilateral upper and 
lower extremities.  The only remarkable 
systemic symptom was chest tightness.  The 
patient had no significant medical history.  
No close contacts had a similar rash. On 
physical examination, the patient was 
noted to have indurated, erythematous-to-
violaceous papules, plaques and nodules 
involving the forehead, nose, cheeks, ears, 
chest, back, abdomen, and bilateral upper 
and lower extremities (Figures 1, 2, and 
3).  No abnormalities were noted in her 
bloodwork.  Histopathologic examination 
of one of her skin lesions depicted, on H&E 
staining, a Grenz zone (uninvolved papillary 
dermis) overlying foamy histiocytic and 
mononuclear cells (Figure 4).  A Fite stain 
revealed red, rod-shaped organisms against 
a blue background of inflammatory cells 
(Figure 5).  The subsequent diagnosis of 
lepromatous leprosy, or Hansen’s disease, 
was made.  

Introduction
In the Old Testament, leprosy was 

depicted as a divine curse for sin; and in 
Buddhism, it was thought to be related 
to karma.1  The term “leprosy” originates 
from the Latin word lepros, which means 
defilement.1  During the medieval times, 
leprosy was endemic in Western Europe1,2 
(Figure 63).  Today, it is seen in developing 
countries of the tropics and subtropics, 
mainly India and Brazil,2,4 due to poor 
socioeconomic conditions.  The deformi-
ties and disabilities associated with leprosy, 

and the notion that leprosy is incurable, 
have led to much suffering by its victims, 
both from the disease itself and from public 
discrimination.1  

T h e  o r g a n i s m  c a u s i n g  l e p ro s y, 
Mycobacterium	leprae, was first identified in 
armadillos, monkeys, and mice.2  The main 
modes of transmission occur via nasal secre-
tions and open skin lesions.2  Key factors for 
spread of the disease include the degree of 
infectivity of the contagious person, the 
susceptibility of the healthy individual, and 
close contact between the two.2

Diagnostic Criteria
Diagnosis of leprosy is made when at least 

one of the following cardinal features2,4,6 is 
present and the person is without proper 
treatment:

• Hypopigmented or erythematous skin 
lesions (macules and plaques) with 
definite sensory deficits 

• Peripheral nerve thickening and/or 
tenderness +/- dysfunction 

• Demonstration of bacilli in slit skin 
smear  

If the two cardinal cutaneous features are 
absent and there is strong clinical suspicion, 
then skin smears to detect for the acid-fast 
bacilli should be taken from both ear lobes 
and from one of the skin lesions.6

Classification
There have been several different clas-

sification systems developed for leprosy.  
Two commonly used systems include the 
Ridley and Jopling classification and the 
World Health Organization (WHO) clas-
sification.2,7  Ridley and Jopling created a 
spectral classification based on the patient’s 
immune status. This system is divided into 
five main groups plus the indeterminate 
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hansen’s Disease: a Case rePort anD review

ABSTRACT

Leprosy, a debilitating and stigmatizing disease, is a mycobacterial infection caused by the acid-fast bacillus Mycobacterium leprae.  
Although there has been a decline in the prevalence of leprosy due to multi-drug therapy (MDT), this chronic, infectious condition is 
seeing a slight rise in incidence subsequent to the emergence of resistant strains and to an increase in the number of immunocom-
promised hosts.  Leprosy is typically found in the tropics and subtropics; however, it is seen worldwide secondary to global travel 
and immigration.  We present a case of leprosy, or Hansen’s disease, in an East Asian immigrant.  Leprosy is a public health concern 
because of its potential to cause disabilities and the subsequent social consequences.  However, when diagnosed early and treated 
promptly, leprosy has a good prognosis and an excellent survival rate. Through this case report and review of the literature, we hope to 
shed light on the pathogenesis, diagnostic criteria, current classification systems, reactions, histopathology, and treatment of leprosy.

Figure 1 – Papules and plaques of the 
facial skin

Figure 2 – Indurated nodules of the ear

Figure 3 – Papules and plaques of the 
chest



group (Table 12):
• indeterminate (I)
• full tuberculoid (TT) 
• borderline tuberculoid (BT)
• borderline borderline (BB)
• borderline lepromatous (BL)
• full lepromatous (LL)
The other, three-group, operational clas-

sification established by WHO is useful to 
classify and treat leprosy in endemic coun-
tries where laboratory facilities are not 
readily available and clinical features are 
solely utilized:2,8

• Paucibacillary single-lesion leprosy 
(SLPB) – one skin lesion

• Paucibacillary leprosy (PB) – two to 
five skin lesions

• Multibacillary leprosy (MB) – greater 
than five skin lesions

Clinical Features
Indeterminate	 leprosy is usually the 

initial form of leprosy. It consists of one to 
a few hypopigmented, anesthetic lesions 
(macules) that either evolve into other 
forms of leprosy or heal spontaneously.2,5  
Tuberculoid leprosy (Figure 79) has an intact 
cell-mediated immune response.5  It mainly 
affects the skin and nerves and presents with 
one to a few asymmetrical but well-defined, 
anesthetic papules or plaques.  These lesions 
can also be hairless and hypopigmented.  
Sometimes, only thickened, tender nerves 
may be observed.2  Borderline	 leprosy has 
features that are in between the tuberculoid 
and lepromatous forms of leprosy.  The 
lesions are asymmetrical and ill-defined, 

and the papules and plaques may have 
punched-out centers.  Sensation may also 
be diminished.  Finally, lepromatous	 leprosy	
has a poor cell-mediated immune response5 

and presents as numerous macules, papules, 
plaques, and nodules that are bilateral and 
symmetrical.  It is often difficult to delineate 
between healthy and affected skin.  The 
classic leonine facies (Figure 810), infiltration 
of the forehead skin, and maderosis, loss of 
the eyebrows, may be seen.  Some peripheral 
nerves may be thickened.2

Reactions
There are two main types of reactions 

that can occur in leprosy as complications 
of treatment.  However, untreated patients 
have presented with these reactions as well.  
Patients with type I reaction (reversal lepra 
reaction) present with tender, erythematous, 
and edematous lesions; neuritis; edema of 
the hands, feet, and face; and sometimes 
fever.2  This reaction is an example of a Type 
IV hypersensitivity reaction, where activa-
tion of the cell-mediated immune system 
by an unknown stimulus is the proposed 
mechanism.2,4  Type I reaction is commonly 
seen in the borderline forms of leprosy (BT, 
BB, BL).4  Patients with type II reaction 
(erythema nodosum leprosum reaction) 
present with several small, tender nodules 
with or without ulcerations on the upper 
and lower extremities; neuritis; fever; iritis; 
and arthritis.2  This reaction is an example 
of a Type III hypersensitivity reaction and 
is considered to be a vasculitis resulting 
from immune complex deposition triggered 
by an increase in the humoral immunity.2,6  

Type II reaction is commonly seen in the 

lepromatous forms of leprosy (both BL and 
LL).4

A third type of reaction rarely seen in 
leprosy is known as the Lucio phenomenon.  
Clinically, it manifests as symmetrical, 
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Table 12 - Classification of leprosy and characteristics

s

Figure 4 -  H&E stain depicting a Grenz 
zone overlying a  dense inflammatory 
infiltrate

Figure 5 – Fite stain depicting the red 
rod-shaped bacilli in a background of 
blue inflammatory infiltrate
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erythematous-to-black, necrotic lesions 
occurring on the extremities and occasion-
ally the face.  Fever and generalized lymph-
adenopathy may be present.  This reaction is 
usually seen in untreated, specifically lepro-
matous leprosy patients.4

Histopathology
There are three basic histologic patterns 

of leprosy: lepromatous, tuberculoid, and 
borderline.2  The lepromatous pattern has a 
Grenz zone, which is a band that delineates 
normal epidermis from the lymphoplas-
mocytic dermal infiltrate.  Macrophages 
with engulfed bacilli and lipid droplets 
have a foamy appearance and are known as 
Virchow cells.  Bacilli can be found alone or 
in globi in the dermis and are detected by 
a Ziehl-Neelsen or Wade Fite stain.2  The 
tuberculoid pattern has a dermal infiltrate 
that appears as nodules (granulomas) of 
epithelioid cells that abut the epidermis.  
There are lymphocytes at the edges and 
Langhans giant cells at the center of these 
granulomas.  Nerves are involved and can 
appear edematous.  Finally, the borderline 

pattern of leprosy shows features of both 
the lepromatous and tuberculoid patterns, 
including Virchow cells (lepromatous) 
and epithelioid granulomas (tuberculoid).  
Predominance of one feature over the other 
depends on the borderline form (BL, BB, 
or BT).  The indeterminate form of leprosy 
shows a nonspecific infiltrate of lympho-
cytes and histiocytes present around blood 
vessels, nerves, and adnexa.  A few bacilli 
may be present in dermal nerve tissue when 
visualized with acid-fast stains.2

Laboratory Diagnosis
The diagnosis of leprosy can be confirmed 

by detecting bacilli in nasal secretions, skin 
scrapings, and lymph nodes.  As mentioned 
earlier, staining tissue with the Ziehl-Neelsen 
stain can detect bacilli; detection occurs in 
100% of the lepromatous form of leprosy, 
75% of the borderline form, and rarely in 
the tuberculoid form.2  Other tests utilized 
include neurological exam evaluating sensa-
tion, pain, and temperature; pilocarpine test 
to assess the parasympathetic system; and 
the Mitsuda test to obtain prognostic (not 
diagnostic) information about the form of 
leprosy.2  The Mitsuda test is a delayed-type 
hypersensitivity test that is administered and 
read similarly to the PPD skin test, which is 
used to detect tuberculosis.  This test is posi-
tive in the tuberculoid forms of leprosy and 
negative in the lepromatous forms.  Other, 
less-utilized tests include the fluorescent 
leprosy antibody (FLA)-abs11 to detect for 
the M.	leprae	organism; DNA amplification 
using polymerase chain reaction (PCR);12 

and phenolic glycolipid-I (PGL-I),13 which 
is a marker for M.	leprae. 

Treatment   
There are three important goals of 

treating leprosy:  (1) early detection, (2) 
appropriate therapy, and (3) care and 
prevention of disabilities.  Once the diag-
nosis is confirmed, early antibiotic therapy 
is crucial.  There are several chemothera-
peutic medications used against	 M.	 leprae.1  

In 1942, sulfones were found to be effective 
against M.	 leprae and were the mainstay of 
therapy.  After decades of monotherapy use 

of dapsone, resistant strains of M. leprae 
developed, which led to the implementation 
of the multi-drug therapy (MDT) recom-
mended by the World Health Organization 
(WHO).1,14  The standard regimen is 
comprised of  three drugs: rifampicin 
(rifampin), clofazimine, and dapsone.  Other 
medications also utilized include ofloxacin, 
minocycline, levofloxacin, sparfloxacin, and 
clarithromycin.1,4   The duration (six months 
vs. 12 months) and dosage is dependent on 
the form of leprosy (paucibacillary single-
lesion [SLPB], paucibacillary, or multibacil-
lary).  SLPB can be treated with a single, 

Table 22 - World Health Organization (WHO) Multi-drug Treatment Regimen

Figure 63 – Historical representation of 
leprosy 
(http://de.wikipedia.org/wiki/Lepra)

Figure 7 -  Tuberculoid leprosy plaque

Figure 810 – Leonine facies in 
lepromatous leprosy



therapeutic dose as opposed to a six-month 
regimen with similar results.8  (See Table 2 
for the treatment regimen recommended by 
WHO.2) 

There are a few main points regarding the 
key drugs of the multi-drug therapy worth 
noting here.  Dapsone is a bacteriostatic -- 
or weakly bactericidal -- drug that is found 
to have occasional skin eruptions.1  Other 
side effects, including anemia, hemolysis, 
and methemoglobinemia, are more serious 
and are generally found in patients with a 
deficiency in glucose-6-phosphate-dihy-
drogenase (G6PD).1,5  Rifampicin is bacte-
ricidal against M. leprae and kills 99.9% 
of viable organisms; this drug is enhanced 
by subsequent doses.  Patients should be 
forewarned of the potential for reddish 
discoloration of the urine early in the treat-
ment.1,5  Rifampicin is given monthly in a 
supervised setting to prevent drug resis-
tance.  Clofazimine preferentially binds 
to mycobacterial DNA, thereby inhibiting 
mycobacterial growth, and is slowly bacte-
ricidal.1,15  This drug is given in a loading 
monthly dose in a supervised setting to 
ensure adequate tissue levels in case an occa-
sional daily dose is missed.  A disturbing 
side effect is a brownish-black discoloration 
and dryness of the skin that resolves within 
a few months after discontinuing the drug.1,5         

Essentially, the key to effective treatment 
of leprosy is strict adherence to the multi-
drug therapy regimen.  Leprosy rehabili-
tation is extremely important to prevent 
disability and sustain an active lifestyle.

Conclusion  
This case report serves as a reminder 

to consider such conditions as leprosy in 
an era of global travel.  A high index of 
suspicion coupled with a thorough history 
and physical examination, appropriate 
pathology and laboratory evaluation, early 
diagnosis, and prompt administration of 
therapy can lead to a good prognosis and an 
excellent survival rate.  Having reviewed the 
current literature on leprosy, we have shed 
light on its pathogenesis, diagnostic criteria, 
common classification systems, reactions, 
histopathology, and the appropriate treat-
ment regimen in hopes of de-stigma-
tizing this chronic, infectious yet treatable 
condition.     

References:
1. Ishii N. Recent advances in the treatment of leprosy. Der-

matol Online J. 2003 Mar: 9 (2): 5.
2. Ramos-e-Silva M, Rebello P. Leprosy recognition and 

treatment. Am J Clin Dermatol 2001: 2 (4): 203-211.
3. http://de.wikipedia.org/wiki/Lepra
4. Moschella S. An update on the diagnosis and treatment of 

leprosy. J Am Acad Dermatol 2004; 51: 417-426.
5. Bartt R. Leprosy (Hansen's Disease). Curr Treat Options 

Neurol. 2004 Mar;6(2):95-103.
6. Murthy P. Clinical manifestations, diagnosis, and classifi-

cation of leprosy.  J Indian Med Assoc 2004 Dec; 102 (12): 
678-9.

7. Ridley DS, Jobling WH. Classification of leprosy according 
to immunity – a five-group system. Int J Lepr Other Myco-
bact Dis 1966; 34: 255-73.

8. Rao P, et al. Comparison of two systems of classification 

of leprosy based on number of skin lesions and number of 
body areas involved--a clinico-pathological concordance 
study. Indian J Dermatol Venereol Leprol. 2005 Jan-
Feb;71(1):14-9.

9. McKee P, et al. Pathology of the skin with clinical correla-
tion. 3rd ed. Elsevier ltd. 2005; 910-917.

10. Bolognia J, et al. Dermatology.  1st ed.  Elsevier ltd.  2003; 
1145-1163.

11. Ridley MJ, Russell DF, Ridley DS. Immunoperoxidase 
study of immunological factors in skin lesions across the 
spectrum of leprosy. Int J Lepr 1982; 50: 11-9.

12. Williams DL, Gillis TP, Booth RJ, et al. The use of specific 
DNA probe and PCR for detection of M. leprae. J Infect 
Dis 1990; 162: 193-200.

13. Cho SN, Cellona RV, Fajardo Jr TT, et al. Detection of 
phenolic glycolipid-I-antigen and antibody in sera from 
new and relapsed lepromatous patients treated with vari-
ous drug regimens. Int J Lepr Other Mycobact Dis 1991; 
59: 25-31.

14. World Health Organization. Expert committee on leprosy. 
5th report. Geneva: WHO, Technical report series 1977; 
51.

15. Prasad P, et al. MDT-MB therapy in paucibacillary leprosy: 
A clinico-pathological assessment. Indian J Dermatol 
Venereol Leprol. 2005 Jul-Aug; 71 (4):242-5.

	 ChAnnAiAh,	soe,	miLLer	 �3



��	 	erythemA	dysChromiCum	perstAns

Case Presentation
The patient is a 36-year-old, Hispanic 

female with a one-year history of progres-
sive, cutaneous pigmentary changes. These 
dark patches began on the patient’s bilateral 
breasts and slowly spread to her upper back 
and the nape of her neck (Figures 1 and 2). 
The patient’s medical history and review of 
systems was typical, and her family history 
was noncontributory.

Physical examination revealed a well-
developed, well-nourished Hispanic female 
in no acute distress. Comprehensive cuta-
neous examination revealed multiple, 
hyperpigmented patches on the patient’s 
breasts, upper back, and nape of neck. 
These patches on the nape of her neck had 
a minimally erythematous border with no 
evidence of scale.

The clinical differential diagnosis of 
these hyperpigmented patches included 
confluent and reticulate papillomatosis, 
Addison disease, post-inflammatory hyper-
pigmentation, hemochromatosis, drug 
eruption, macular amyloidosis, and figurate 
erythemas.

Histopathology of a representative biopsy 
of a hyperpigmented patch demonstrated 
a superficial, perivascular lymphocytic 
infiltrate with vacuolar interface change 
and pigment incontinence in the papillary 
dermis with macrophages (Figures 3 and 4).

Discussion
Erythema dyschromicum perstans (EDP), 

or ashy dermatosis, was first described by 
Ramirez1 in 1957, seen in Salvadorans as 
a peculiar, asymptomatic, ash-colored, 
macular hyperpigmentation that is slowly 
progressive and leaves a permanent discolor-
ation. EDP is an acquired dermatosis occur-
ring most frequently in South and Central 
America and the south-central United 
States, although it may occur in other 
areas.2,3 Some authors report this entity to 
be more common in females; however, there 

is no clear sexual predilection.2,4 Differential 
diagnoses include Addison disease, fixed 
drug eruption, arsenism, hemochromatosis, 
lichen planus, argyria, maculae cerulae 
of pediculosis, pinta, leprosy, urticaria 
pigmentosa, figurate erythema, and other 
post-inflammatory conditions that produce 
pigmentation.

Histopathology of an early, active border 
may demonstrate a lichenoid dermatitis 
with basal vacuolar change and occasional 
Civatte bodies.5 The upper dermis shows a 
mild-to-moderate perivascular lymphohis-
tiocytic infiltrate intermingled with mela-
nophages. Often, exocytosis of the infiltrate 
into the epidermis occurs.6 In older areas, 
prominent melanin incontinence consis-
tence with post-inflammatory pigmentation 
is evident, but the melanophages may extend 
deeper, perhaps because of appendageal 

structures.5,7  The inflammatory infiltrate 
often diminishes as the disease progresses, 
and there is a gradual loss of the rete ridge 
pattern.7 

Various causes of EDP have been reported 
but are not conclusive. EDP has occurred 
following ingestion of ammonium nitrate 
and treatment for hookworm infesta-
tion, as well as immediately after an X-ray 
contrast study.4,8 EDP has been reported in 
patients with HIV infection, as well as in 
patients with vitiligo.9,10 Speculation exists 
that EDP is a variant of lichen planus (LP) 
because EDP has accompanied, preceded, 
and followed lesions of LP and has similar 
histopathologic and DIF patterns.7,11 

Keratolytics, dapsone, oral and topical 
steroids, antibiotics, griseofulvin, ascorbic 
acid, chloroquine, estrogen, chemical peels, 
antihistamines, laser therapy, hydroquinone, 
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erythema DysChromiCum Perstans

ABSTRACT

Erythema dyschromicum perstans (EDP), or ashy dermatosis, is a peculiar, slowly progressive, macular hyperpigmentation that 
leaves a permanent discoloration. It is an acquired dermatosis that occurs most frequently in Central and South America, although 
cases have been described from many different parts of the world. At present, the etiology of EDP remains unclear, and there is no 
single, well-established therapy. This is a report of a 36-year-old, Hispanic female with extensive patches of EDP. In addition, clinical 
and histologic features of EDP are reviewed.
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psychotherapy, placebo, and avoidance of 
sun and sun-blocking agents have been 
claimed to be at least partially successful as 
treatment options.2,3,11 Clofazimine has been 
used with some success apparently due to 
its immunomodulatory and anti-inflam-
matory effects.12,13 It is not clear if clofazi-
mine produces improvement by masking 
the lesions with its characteristic yellow 
discoloration of the skin or by reducing the 
inflammatory infiltrate and, therefore, the 
post-inflammatory inflammation.4 

In summary, our patient’s case exemplifies 
EDP with the classically described macular 
hyperpigmentation. The patient reports to 
have noted minimal improvement thus far 
with topical retinoids in combination with 
topical hydroquinone. For many patients, 
EDP can be a chronically disfiguring and 
disconcerting problem that is resistant to 
treatment. Clinicians should suspect this 
entity whenever a large pigmentary process 
presents so that therapy can be initiated as 
soon as possible. More research is needed to 
better our understanding of the pathophysi-
ology of this condition and determine more 
effective treatment regimens.
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Case Report
A 45-year-old, Caucasian female 

presented with an erythematous nodule 
occurring along a cicatrix from an abdomi-
noplasty performed several months prior.  
She had repeated, transepidermal elimina-
tion of subcutaneous sutures, which were 
removed by the plastic surgeon without 
incident.  The latest nodule, however, was 
markedly more erythematous and possessed 
cystic qualities on palpation.  No other lesion 
was noted.  Patient did report mild discom-
fort with no pruritis.  Punch excision was 
performed with a 3mm punch (Figure 1).

Differential diagnosis included suture 
granuloma, foreign body reaction, contact 
dermatitis, perforating disorders, and trau-
matic cyst.

Routine histology revealed a cystic 
structure with transepidermal elimina-
tion (Figure 2).  Upon closer examination, 
architectural resemblance to a synovial 
cyst was seen (Figure 3, 5).  Individual cells 
examined had large intracellular spaces with 
polygonal shapes.  They were also noted 
to have marked metaplasia (Figure 4).  A 
tentative diagnosis of cutaneous metaplastic 
synovial cyst was made.

Immunohistochemistry was performed to 
help confirm the diagnosis.  Synovial cysts 
are characterized by positivity for CD68 and 
vimentin.  These were both vividly positive 
(Figure 6 and 7).

The lesion was completely removed with 
the punch excision, and the surrounding 
tissue erythema resolved.  To date, no recur-
rence has occurred, and no new lesions have 
arisen.

Discussion
Cutaneous metaplastic synovial cyst is 

a very rare, reactive process seen mainly 
in areas of previous trauma.  This entity 
was first termed in 1987 by Gonzalez et 
al.1 as a phenomenon seen months to 
years following surgical procedures.  There 

are only 19 other reported cases of this, 
all occurring in sites of previous trauma1-9 
including myocardial pacemaker implanta-
tion,1 laparotomy,1 joint prostheses,5 silicone 
breast implants and testicular inplamts.6 
One non-surgical case occurred with 
previous rupture of a flexor tendon.7 One 
case in a patient with Ehlers-Danlos was 
also observed, but no direct correlation was 
made -- it was felt that this patient’s under-
lying fragile skin and abnormal healing led 
to the cyst.3  Connection with underlying 
articular spaces was not observed in any of 
the cases.  

Cutaneous metaplastic synovial cysts 
often appear clinically, as in our case, as 
an erythematous, painful nodule in areas 
of previous trauma.  There seems to be no 
predilection for age or sex.2  One reported 
case of multiple cysts occurring simulta-
neously has been reported.2  Recently, the 
first reported case of recurrent cutaneous 
metaplastic synovial cysts was described in 
England in a 34-year-old male following 
excision of an epidermal cyst.8  

Diagnosis is usually made histologically 
with a combination of architectural and 
immunohistological findings.  Histological 
description includes a cystic cavity partially 
lined by a row of polygonal cells with 
extensive eosinophilic cytoplasm.  Rounded 
metaplastic nuclei are occasionally located 
at the periphery of the cell.  The cystic 
cavity is lined by fibrinous, amorphous 
material (Figures 3-5).  This lining has a 
villus appearance with occasional projec-
tions into the cavity.  One case described 
recently reported markedly elongated, 
villus projections that, to the clinician, 
gave the appearance of a “bag of worms.”9  
Immunohistochemistry, as in our case, is 
generally positive for vimentin and CD68.  
These two markers are commonly positive 
in entities of mesenchymal origin and in 
normal synovium, respectively.4

No definite theory of genesis exists; 
however, Goiriz et al. proposed a theory.7 
During wound repair, foreign material 
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Cutaneous metaPlastiC synovial Cyst: a Case rePort anD review

ABSTRACT

Cutaneous metaplastic synovial cyst, a normally benign cyst occurring in articular spaces, is a poorly understood phenomenon seen 
in areas of previous trauma.  We report a case of a 45-year-old woman who presented with an erythematous papule along a cicatrix 
from a recent, elective abdominoplasty.  A literature review was performed to further define this entity.  We propose that metaplastic 
synovial cysts should be included in the differential diagnosis for erythematous, tender cystic lesions occurring in areas of previous 
trauma.

Figure 1:  Clinical site of erythematous 
cystic lesion in abdominoplasty 
cicatrix

Figure 2:  Transepidermal elimination 
of a cystic lesion on histology



resists penetration by fibroblasts, resulting in 
formation of a synovial-like membrane. In a 
surgical wound, air, fluid spaces or suture 
materials could remain trapped, leading to 
the large polygonal cells. Ultimately, this 
would form a structure which resembles a 
synovial cyst with metaplastic cells.  Overall, 
trauma seems to be the only correlating 
agent; and until recently, the literature 
reported only single lesions.2

Treatment for this entity is simple and 
usually curative – excision.  One caveat is 
that a new cutaneous metaplastic synovial 
cyst could arise from this treatment, even 
up to several months after excision.1,7-8  
Therefore, patient education must include 
the possibility of new lesions arising, even 
several years after the initial cause of trauma

Conclusion
Cutaneous metaplastic synovial cyst is a 

very rare entity which usually occurs as a 
tender, erythematous, cystic lesion in areas 
of trauma.  This should be included in a 
clinician’s differential for new erythematous 
nodules and papules in previous lines of 
trauma, especially if suture granuloma is 
suspected.  Awareness of this phenomenon 
should become part of the clinician’s and 
dermatopathologist’s knowledge base.
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Figure 3:  10x magnification of cystic 
lesion

Figure 4:  40x magnification of large, 
polygonal, metaplastic cells

Figure 5:  Comparison to normal 
synovial cyst found in wrist

Figure 6:  CD68 + 
immunohistochemistry

Figure 7:  Vimentin + 
immunohistochemistry
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Case Report:  
A 28-year-old man presented to our 

office for evaluation of a rash on his right 
forearm that had been expanding during 
the previous eight weeks.  He complained 
of tenderness, itch, and yellow, pus-like 
discharge.  He denied any antecedent 
trauma or insect bites.  In addition, he 
denied systemic symptoms such as fever, 
chills, myalgia or arthralgia.

Three weeks prior to presentation, he had 
seen his primary physician, who had given 
him topical halobetasol 0.05% (Ultravate), 
oral prednisone, and ciprofloxacin for a 
blistering eruption on the arm, thought to 
be an allergic contact dermatitis.  He was 
unsure of the dosage of the medications, but 
reported worsening of the condition and 
stopped using the prescribed therapy against 
the advice of his physician.  He denied any 
cardiovascular, pulmonary, gastrointestinal 
or endocrine illnesses.  He had no known 
drug allergies.  His family history was 
significant for diabetes mellitus type II in 
his father.  He drank alcohol socially and 
did not smoke.  Interestingly, he worked as 
a sandblaster!

Initial examination was documented as 
"an irregular, erythematous, annular patch 
with a raised border and overlying scale and 
crust" located on the right medial forearm.  
The complete examination of the skin, oral 
mucosa, hair and nails revealed early andro-
genetic alopecia.  There was neither cervical 
nor axillary lymphadenopathy.  No addi-
tional studies (i.e. KOH, bacterial, fungal 
cultures) were performed, and no image 
was obtained.

The patient was presumptively diagnosed 
with tinea corporis and treated with oral 
ketoconazole tablets, 200mg daily, and 
betamethasone 0.05%/clotrimazole 1% 
(Lotrisone) cream.  He called three days 
later to report that "his infection was getting 
out of control" and that he was "very 

worried."  He was told to return to the office 
immediately.

Follow-up examination of the right, 
dorsal forearm revealed a discrete, well-
demarcated, 4.2cm x 5.6cm, erythematous, 
violaceous, ulcerating plaque with an irreg-
ular, serpiginous, raised border.   The lesion 
had associated blue-black, hemorrhagic 
bullae as well as friable, pustular areas 
(Images 1, 2).  Further physical examination 
was non-contributory.

The patient was questioned further about 
his medical history, and he revealed that he 
had been diagnosed with ulcerative colitis 
three years earlier.  This had required treat-
ment with balsalazide (Colazal), mesala-
mine (Asacol), and azathioprine (Imuran), 
as well as prednisone as needed for a flare-

up of symptoms.  He explained that he went 
off his prior treatment regimen against the 
advice of his physician because he felt no 
symptoms of his disease.

A 4mm punch-biopsy specimen was 
obtained from the advancing edge of the 
lesion and sent for dermatohistopathology.  
A PAS stain was requested, but no cultures 
were obtained.  The epidermis exhibited 
parakeratosis and irregular acanthosis with 
spongiosis and exocytosis (Image 3).  Within 
the dermis, there was a massive inflamma-
tory infiltrate composed of lymphocytes, 
numerous sheets of neutrophils, histio-
cytes and rare eosinophils (Images 4, 5).  
Hemorrhage was extensive.  The PAS stain 
failed to reveal fungal elements (Images 
6, 7).  The findings were those of intense 
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atyPiCal PyoDerma GanGrenosum: a Case rePort

ABSTRACT

Pyoderma gangrenosum (PG) is a rare, cutaneous sign of systemic disease that occurs in less than one per 100,000 in a given popu-
lation.  Atypical pyoderma gangrenosum is a variant thereof and is most commonly located on the upper extremities or face.  Pathergy, 
the phenomenon in which minor trauma initiates the highly inflammatory reaction, occurs in up to 30% of cases.  

While classic ulcerative PG most commonly arises on the legs and is closely associated with inflammatory bowel disease, atypical 
vesico-bullous PG is usually located on the arms and is more closely linked with acute myelogenous leukemia.  

We report a case of atypical pyoderma gangrenosum occurring on the forearm of a 28-year-old, male patient who has a history of 
ulcerative colitis and works as a sandblaster.  We hypothesize that this case was indeed pathergy related and was due to the superficial 
trauma induced on the patient’s arms by tiny airborne dust and sand particles encountered on the job.  

Image 1.  (Image obtained with a 640x 
480 Treo650 digital-camera phone)
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Image 2. Size of involved area

Image 3.  H&E, 10x

Image 4.  H&E, 40x
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inflammation with ulceration that could 
have been quite compatible with pyoderma 
gangrenosum or other forms of pyoderma.  
There was no evidence of dermatophyte 
infection or malignancy.

Our differential diagnosis included 
pyoderma gangrenosum, insect/spider bite 
reaction, Sweet's syndrome, primary bacte-
rial cellulitis/panniculitis, bullous tinea 
corporis, exogenous tissue injury ("outside 
job" from occupational sandblasting), vascu-
litis, necrobiosis lipoidica (NLD), atypical 
mycobacterial infection, and possibly an 
aggressive neoplasm. 

Following the biopsy, his dermatitis was 
empirically treated with cephalexin (Keflex) 
500mg TID and mupirocin 2% ointment 
to the affected area TID.  We declined to 
prescribe an oral corticosteroid due to 
the uncertainty of the diagnosis and the 
patient's history of noncompliance. He was 
informed that the most likely etiology of 
his condition was related to his underlying 
ulcerative colitis.  His primary physician 
was contacted, and the information shared 
revealed a non-compliant patient with a 

history of pan-colitis.  He was referred 
back to his primary care physician for 
reevaluation and treatment of his ulcer-
ative colitis and a full laboratory evaluation 
to exclude other potential etiologies.  His 
primary physician prescribed azathioprine 
(Imuran) 50mg daily, mesalamine (Asacol) 
800mg BID, and prednisone 40mg daily.  
Two weeks later, his follow-up examination 
revealed marked improvement.  The lesion 
had regressed to a 4.0 cm x 2.5 cm, slightly 
erythematous, scaly, atrophic patch with 
evidence of cribriform scarring (Images 
8, 9).  He denied any further symptoms of 
tenderness or pruritus.  

We diagnosed this patient with atypical 
pyoderma gangrenosum based on clinical 
and histopathological findings as well as the 
history of ulcerative colitis and non-compli-
ance with medical treatment.  The hypoth-
esis is that his occupation as a sandblaster 
placed him at risk for superficial injury to 
unprotected skin.  He reported that he often 
wore little protection on the job, and small 
dust particles were always bombarding his 
skin.  These injuries most likely resulted 
in pathergy of the involved extremity and 
initiation of the inflammatory process.  A 
detailed discussion stressed the need for 
compliance with therapy and protection 
of his skin while working as a sandblaster.  
Clobetasol 0.05% (Temovate) cream was 
prescribed BID, and he was told to follow 
up in two weeks.  The patient is assumed to 
have resolved completely as he has not kept 
any subsequent appointments.

Discussion
Pyoderma gangrenosum is a rare, inflam-

matory, cutaneous manifestation of systemic 
disease that occurs in approximately half 
of all affected patients.  It is a diagnosis 
of exclusion, first described by Brunsting, 
Goekerman, and O'Leary in 1930.1   The 
exact etiology remains unknown, but 
associated conditions most commonly 
include inflammatory bowel disease such 
as ulcerative colitis and Crohn's disease, 
polyarthritis (seropositive and serone-
gative), spondylitis, hematological disease 
(acute myelogenous leukemia or hairy cell 
leukemia), monoclonal gammopathies (IgA 
paraproteinemias/myelomas), hepatitis, 
SLE, Sjogren's syndrome, Sweet's syndrome, 
Behcet's, and other autoimmune diseases.2  
PG can arise before, during or after diag-
nosis of any of the associated systemic 
conditions.  Its pathophysiology is often 
idiopathic and poorly understood, but 
altered neutrophil chemotaxis is thought to 
play a major role in this highly inflamma-
tory, neutrophilic dermatosis.3

PG is encountered worldwide, with diag-
nosis most commonly occurring during the 
third to sixth decades of life.  Women are 
more often affected than men, and child-
hood involvement is rare (4%).4   Pathergy, 
the phenomenon in which cutaneous 
trauma initiates the development of the 
disease, occurs in approximately 30% of all 
cases.5

There are several recognized variants of 
PG.  The ulcerative or classical type usually 
begins as a small, tender papule or pustule 
on an erythematous base, which rapidly 
expands outward.  A common misdiagnosis 
is that of a spider bite, due to the pain and 
clinical presentation.6  The area becomes 
purulent and ulcerates with necrotic, under-
mined borders that have a gun-metal gray 
color.  The classical type most often presents 
on the pretibial legs.  Lesions typically heal 
as an atrophic, cribriform, pigmented scar.  
Healing may occur spontaneously or only 
after treatment of an underlying systemic 
condition, most commonly inflammatory 
bowel disease.7

Atypical or vesicobullous PG most often 
presents on the upper extremities, dorsal 
hands, or face.8  It is most often encountered 
in the setting of hematological malignan-
cies such as acute myelogenous leukemia 
and myeloproliferative disorders such as 
IgA monoclonal gammopathy.  It can be 
severely hemorrhagic, and patients may 
have systemic symptoms of fever, myalgia 
and arthralgia.9

Pustular PG occurs as multiple, small 
pustules that may or may not progress to a 
classical lesion of PG.  Inflammatory bowel 
disease or Behcet's disease may be associ-
ated conditions.10

The superficial, granulomatous type of 
PG usually follows major trauma or surgery 

Image 5.  H&E, 100x

Image 6.  PAS stain, 40x

Image 7. PAS stain, 100x

Image 8.  Resolving lesion (image 
obtained with Canon Elph 4.0MP digital 
camera)

Image 9. Size and cribriform pattern of 
scar



to the skin.  There is less neutrophilic 
inflammation compared to the other vari-
ants, and it is not aggressive.  This type 
favors the trunk and may be related to 
Wegener's granulomatosis.11

Pyostomatitis vegetans is PG occurring on 
the oral mucous membranes.  It is encoun-
tered in the setting of inflammatory bowel 
disease.  Other potentially involved sites 
include peristomal, labial, vulvar, scrotal, 
and perianal areas.12

With all of the above types of pyoderma 
gangrenosum, neutrophilic inflammation 
may occur extracutaneously.  Neutrophilic 
infiltrates may affect the lungs (most 
common), heart, bones, eyes (peripheral 
ulcerative keratitis), GI tract, liver, pancreas, 
spleen, kidneys, lymph nodes and central 
nervous system.

The differential diagnosis is broad and 
includes vascular occlusive disease, vascu-
litis, carcinoma, infection, exogenous tissue 
injury, insect bite, ecthyma, sporotrichosis, 
Sweet's syndrome, Churg-Strauss syndrome, 
Wegener's granulomatosis, tuberculosis 
gumma, syphilitic gumma, deep fungal 
infection, factitial disease and other condi-
tions.13,14  In order to accurately diagnose PG, 
it is imperative to rule out other diseases via 
a comprehensive history, physical exami-
nation and medication review.  A biopsy 
should be obtained from an advancing edge 
of the lesion, and special stains should be 
employed.  Histopathological findings in PG 
are non-specific but usually include massive 
neutrophilic inflammation, hemorrhage, 
and necrosis.  It is necessary to culture for 
bacterial, viral, fungal, and mycobacterial 
organisms.  Basic laboratory evaluation 
includes a CBC with differential, compre-
hensive metabolic panel with liver function 
tests, hepatitis panel and urinalysis.  If PG is 
considered, obtain serum and urine protein 
electrophoresis, ANA, ANCA, antiphospho-
lipid antibody, and an RPR.  A CXR and GI 
tract studies may be recommended as well. 

Treatment of PG is usually directed at the 
underlying systemic illness, if present.15  In 
those cases in which no underlying systemic 
illness can be found, there are many treat-
ments available.  In addition to topical 
therapies, including superpotent steroids,16 
cromolyn sodium 2%, tacrolimus, pimecro-
limus and topical and oral antibiotics,17 the 
standard treatment of choice is either oral 
systemic corticosteroids at a dosage of 1 
to 2 mg/kg/day or pulsed IV methylpred-
nisolone until resolution.18  In steroid-unre-
sponsive cases, other immunosuppressants 
may be used.  These include cyclosporine, 
azathioprine, mycophenolate mofetil, 
cyclophosphamide, chlorambucil, tacro-
limus, intravenous immunoglobulin (IVIg), 
thalidomide, etanercept, infliximab, adalim-
umab, clofazimine, dapsone, metronidazole, 
colchicine, methotrexate, SSKI, and nico-
tine.19-26   In a recent study published in the 
journal Gut, 69% of patients treated with 

infliximab at an infusion dose of 5 mg/kg 
improved clinically whether they had asso-
ciated inflammatory bowel disease or not.27 

In addition to pharmacologic treatment, 
local wound care should be employed to 
prevent secondary bacterial contamina-
tion and sepsis.  Hyperbaric oxygen may 
be used to assist in the healing of refrac-
tory cases.  Finally, surgical debridement 
should be avoided due to the risk of 
pathergy.28 Recurrence and chronicity is not 
uncommon.
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�2	 mALe	with	muLtipLe	piGmented	eCCrine	hidroCystomAs

Introduction
Robinson2 first described eccrine hidro-

cystomas in 1893. Ninety percent of his 
patients were women who worked in hot 
humid conditions (cooks and washer-
women) and had multiple lesions. Their 
lesions were characterized as multiple, 
small papules affecting the periorbital and 
malar areas. In 1973, Smith and Chernosky3 

described their group of patients, who most 
commonly had a single lesion. In contrast 
to Robinson, 40% of their patients were 
men. These two clinical presentations have 
become known as the “classic Robinson” 
and the “Smith and Chernosky” types of 
hidrocystoma. Although men commonly 
have one or two lesions, there have been few 
reports of men with multiple lesions.3-9 We 
describe a man with multiple, pigmented, 
eccrine hidrocystomas of the cheeks and 
temples.

Case Report
In October 2005, a 53-year-old, white 

male presented complaining of dark spots 
on his temples. He said that these spots had 
been present for a number of years. He felt 
that these spots were “black-heads,” and he 
occasionally poked them with a needle and 
expressed black material. The lesions had 
not changed in size with seasonal variation 
or environmental temperature, and there 
was no family history of similar lesions.  
The patient generally worked indoors and 
had not experienced any other trauma to 
these areas. He denied any consumption of 
silver salts or minocycline.  Examination 
revealed multiple, deep-seated, black-to-
blue pigmented lesions, measuring 0.5 to 
1.0 mm in diameter, located on his temples 
bilaterally (Fig. 1) and on his malar cheeks. 
No abnormalities of hair, nails, or teeth 
were noted. The differential diagnosis 
included deep-seated comedones, exog-
enous pigment, and pigmented milia. 

A biopsy specimen revealed a solitary, 
dilated cystic structure in the dermis lined 
by one to a few layers of short, cuboidal 

epithelium (Fig. 2). The cystic structure 
was surrounded by a flattened layer of cells. 
Pigment was noted within the lumen of the 
cyst. These features indicated a diagnosis of 
pigmented eccrine hidrocystoma.

These cysts were incised with a comedone 
extractor, and a black-currant-jelly-like 
material was expressed. This was repeated 
two months later to the remaining lesions. 
The patient was seen six months later, and a 
majority of his lesions had resolved. 

Discussion
Eccrine hidrocystomas can appear 

as solitary (most common) or multiple 
lesions, ranging in size from 0.5 cm to 1 
cm. Multiple lesions are observed as small 
papulonodules having a prominent surface 
with a translucent, intensely bluish dome, 
and they may be frequently confused with 
comedo.  Although cheeks and eyelids 
are the commonly involved sites,1 the 
head, trunk and popliteal fossa have been 
reported.3 Lesions are cystic, and the diag-
nosis can be confirmed by piercing with a 
pin to exude a translucent fluid. Frequently, 
there is a history of increase in both number 
and size of lesions on exposure to heat.

The cause of multiple eccrine hidrocys-
tomas is unknown. In his original article, 
Robinson2 surmised that the cause was an 
abnormality in the sweat duct or in the 
surrounding connective tissue, causing 
obstruction to the outflow of sweat. He 
emphasized the importance of  a hot 
environment as a common factor in all 
of his patients. However, in our patient, 
a hot environment, exercise, or excessive 
sweating did not seem to play a role. Others, 
including Murayama10 et al., have suggested 
that eccrine hidrocystomas are a hamar-
toma-like disorder that becomes prominent 
as a result of retention of perspiration. 

Apocrine hidrocystomas pose a problem 
in clinical and histopathologic differen-
tiation with eccrine hidrocystomas. Smith 
and Chernosky3 stated that apocrine hidro-
cystomas are often larger, a darker blue in 
color, and are less likely to be periorbital. 

In addition, unlike eccrine hidrocystomas, 
apocrine hidrocystomas generally do not 
present with multiple lesions and do not 
change or become symptomatic in hot 
weather. Histopathologically, eccrine hidro-
cystomas, which are lined by two layers 
of cuboidal epithelial cells, differ from 
apocrine hidrocystomas by the absence 
of decapitation secretion, PAS-positive 
granules, and myoepithelial cells. Eccrine 
hidrocystomas are usually unilocular, with 
eccrine-duct remnants close to the cyst in 
the dermis, whereas apocrine hidrocystomas 
are multilocular.11

From a histopathological point of view, 
most authors consider multiple hidrocys-
tomas to be cystic structures arising from 
the excretory portion of eccrine glands.2,3,12 
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ABSTRACT

Eccrine hidrocystoma is generally regarded as a rare1 tumor of the eccrine sweat glands and is typically confined to the cheeks and 
periorbital areas. We report a case of a 53-year-old male with multiple, darkly pigmented lesions on his malar cheeks and temple areas. 
Histopathology revealed a cystic space lined by one to two layers of cuboidal cells, consistent with eccrine hidrocystoma. In addition, 
the interior of these cysts were filled with pigmented material. These lesions were treated by simple incision using a comedone extrac-
tor, with resolution of the majority of the lesions at six months. 

Figure 1. Blue/black pigmented lesions 
on right temple

Figure 2. Cystic structure in dermis 
lined by one to a few layers of cuboidal 
epithelium. Note pigment within lumen 
of cyst.
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However, some authors believe that multiple 
hidrocystomas of the face are apocrine 
hidrocystomas in which the characteristic 
“decapitation” secretion has been effaced 
by the pressure of the cyst contents against 
the lining epithelium, and that only after 
serial sections is it possible to identify some 
areas of the cyst lining showing apocrine 
secretion in the luminal border of columnar 
cells.13 

To help distinguish apocrine from eccrine 
hidrocystomas, S-100 staining may be 
useful. Eccrine hidrocystomas are usually 
positive, although the “Robinson type,” as 
in our patient, has been reported as nega-
tive.14 Some authors stress the importance 
of electron microscopy in differentiating 
between eccrine and apocrine hidrocys-
tomas; however, this is often not clinically 
feasible.15 Additionally, apocrine hidrocys-
toma and eccrine hidrocystoma have been 
proven to be distinct tumors defined by the 
expression of keratins and human milk-fat 
globulin 1.16 

The treatment regimen of  multiple 
eccrine hidrocystomas is difficult. Surgical 
incision,17 excision or aggressive destructive 
procedures may be effective, but the risk 
of scarring, ectropion, and postinflamma-
tory hyperpigmentation may limit these 
options.18 Atropine has been reported to 
be useful,12 but systemic side effects may 
occur even if it is used topically,19 and the 
improvement is only transitory. Topical 
scopolamine has been reported to be effec-
tive by some investigators20 but not others.19 
Other novel treatment options reported 
with success include the use of botulinum 
toxin9 and pulse dye laser.21,22

Conclusions
Herein we have presented an unusual case 

of multiple pigmented eccrine hidrocys-
tomas arising on the face of a 53-year-old 
male. We have reviewed the literature in 
regard to history, presentation, etiology, and 
histopathology of eccrine hidrocystoma.  
This case is unique due to the paucity of 
reports of pigmented eccrine hidrocys-
tomas in males.7 We treated our patient 
with simple incision of his lesions. In this 
paper, we also reviewed other treatment 
modalities.
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��	 xAnthoChromiA	striAtA	pALmAris:	A	CAse	presentAtion	And	review	oF	the	LiterAture

History
A 48-year-old, Caucasian female 

presented to the office with the complaint of 
“orange palms.”  For four years, she had had 
asymptomatic, “orange” areas in both her 
palmar creases bilaterally (Figure 1).  She 
had shown this to several other physicians 
in the past, but no diagnosis had ever been 
made.  She had not used any topical medi-
cations or over-the-counter hand creams to 
treat this.

Past medical history revealed only 
migraine headaches and herniated discs in 
her cervical and lumbar spines secondary to 
a motor vehicle accident four years ago.  She 
denied any coronary artery disease, hyper-
tension, diabetes, hypercholesterolemia or 
hypertriglyceridemia.

Past surgical history was significant for 
subsequent herniated-disc repair as well as 
neck fusion.  She was allergic to propoxy-
phene.  She had been taking amitriptyline 
for three years to alleviate her migraine 
headaches, but she discontinued this therapy 
one year ago.  She revealed that she smoked 
one pack of cigarettes a day for more than 
20 years.  Family history was unhelpful since 
she was adopted.  She did admit, however, 
that her 24-year-old son, who runs 6 miles 
a day, has a past medical history significant 
for hypercholesterolemia.

Physical
On physical examination, there were 

yellow macules distributed along all of her 
palmar creases bilaterally.  Her soles were 
spared.  No lesions were noted anywhere 
else on her body, including the rest of her 
hands, knees, elbows, flexures and sclerae.

A skin biopsy was taken from her left 
palm, and a complete cholesterol panel was 
ordered along with a complete blood count, 
complete metabolic panel and thyroid-func-
tion tests.

Histology and Blood Work
The skin biopsy revealed a dermal inter-

stitial infiltrate with foamy histiocytes 

containing cholesterol, consistent with 
xanthochromia striata palmaris (Figure 2).

Blood work was all within normal limits 
except for the cholesterol panel, which 
showed a total cholesterol of 523 (140-200), 
triglycerides of 684 (<150), low-density 
lipoprotein (LDL) of 72 (<100) and high-
density lipoprotein (HDL) of 50 (>50).

Treatment
The patient was referred for therapy to 

her primary care physician, who placed her 
on atorvastatin and ezetimibe for choles-
terol and triglyceride control.  EKG and 
stress tests were normal.  She is to have 
regular follow-up with her primary care 
physician in the future.  Within two weeks 
of being on therapy, her cutaneous disease 
was 40% improved.

Review of the Literature
In “Hamlet,” Shakespeare referred to 

hands as “pickers and stealers,” since these 
are two of their more notorious functions.  
Hands may also be the first clue to internal 
disease. Examples include the Gottron's 
papules on the interphalangeal joints as a 
marker for dermatomyositis; telangiectasias 
on the palms as an indicator of hereditary 
hemorrhagic telangiectasia; and petechiae 
on the palms as a sign of Rocky Mountain 
spotted fever.

Our patient presented with yellow 
macules that followed the distribution of 
the creases of the palms.  This is known 
as xanthochromia striata palmaris (XSP), 
which is a very rare type of cutaneous 
xanthoma.  Xanthomas are cutaneous infil-
trates of histiocytic foam cells containing 
lipids, clinically presenting as yellow 
macules, papules or nodules on the skin.  
Cutaneous xanthomas are usually markers 
for underlying hyperlipoproteinemia 
(HLP).  

While the term “hyperlipidemia” refers to 
an elevation of lipids in the blood, “hyper-
lipoproteinemia” is more specific because 
these lipids, which are insoluble in water, 
are transported in the blood attached to 

specialized proteins.  These lipoproteins 
may be classified based on density.  The five 
main lipoproteins, from lowest to highest 
density, are as follows: 1) chylomicrons; 2) 
very low density lipoproteins (VLDLs); 3) 
intermediate density lipoproteins (IDLs); 
4) low density lipoproteins (LDLs); and 5) 
high density lipoproteins (HDLs).2  These 
plasma lipoproteins contain varying degrees 
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XanthoChromia striata Palmaris:  
a Case Presentation anD review oF the literature

ABSTRACT

Xanthochromia striata palmaris (XSP) is a rare skin disease consisting of yellow-orange macules exclusively along palmar creases.  It 
is of great consequence because it is a cutaneous manifestation of an underlying type III hyperlipidemia, in which there is an elevation 
of total plasma cholesterol and triglycerides.  We present a case of a 48-year-old female with a four-year history of this disorder, and we 
review the five different types of hyperlipoproteinemias (HLPs).
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of cholesterol, triglycerides, phospholipids 
and specialized proteins called apoproteins.  
The formation of lipoproteins may be of 
exogenous or endogenous origin.

In the exogenous cascade, chylomicrons, 
which are a major source of triglycerides, 
are formed in the intestine in response to 
ingestion of dietary triglycerides.  These 
chylomicrons also contain cholesterol (from 
the diet); apoproteins B48 (required for 
chylomicron secretion into the lymphatics); 
apoproteins A, E, and C; and phospholipids.  
It is apoprotein CII within the chylomi-
cron that activates lipoprotein lipase in the 
capillary walls.1  This enzyme hydrolyzes 
the triglycerides from the chylomicron to 
liberate fatty acids, which are then trans-
ported into the cells of the body.  As more 
of the triglyceride is removed, the chemical 
composition and size of the chylomicron 
changes; it then becomes a chylomicron 
remnant.  This chyloremnant, which retains 
apoprotein E at the surface, attaches to 
the apoprotein E receptors in the liver and 
becomes catabolized by these hepatic cells.1

In the endogenous cascade, VLDLs 
containing abundant amounts of triglycer-
ides are synthesized in the liver.  Stimuli for 
this pathway include obesity, high-carbo-
hydrate diet, and alcohol consumption.  
VLDL contains apoprotein B-100, which is 
secreted by the liver.2  VLDL also contains 
apoprotein CII, which activates lipopro-
tein lipase in the capillary wall.  This allows 
for continued hydrolysis of the triglyceride 
within the VLDL, which subsequently 
becomes an IDL.1

LDLs are metabolized after binding to 
specific liver and extrahepatic tissue-cell 
receptors that recognize the apoprotein B-
100 component of the LDL.  Some of the 
IDLs attach to the apoprotein-E receptors 
in the liver and are subsequently catabo-
lized there.  The IDLs that escape hepatic 
uptake are transformed into cholesterol-
rich apoprotein B-100 LDLs.    LDL is then 
subsequently internalized and degraded, 
thus increasing the cellular content of 
cholesterol and phospholipids.1 

Genetic mutations of lipoproteins may 
alter their metabolism, leading to their 
subsequent elevation in the plasma.  The 
most widely used classification of hyperli-
poproteinemias (HLPs) is the Fredrickson’s, 
in which there are five main types: I, IIa, IIb, 
III, IV, V.7

XSP as seen in our patient is almost 
pathognomonic for type III HLP.  In this 
condition, a genetic mutation of apopro-
tein E, known as APOE2, is present on the 
lipoproteins.  This APOE2 has a decreased 
ability to bind to hepatic receptors, resulting 
in impaired clearance of chylomicron 
remnants and IDLs.4   This results in hyper-
triglyceridemia and hypercholesterolemia, 
as seen in our case.  These patients are at 
risk for developing premature atheroscle-
rosis and subsequent myocardial infarctions 

(MI) and cerebral vascular attacks (CVA).10   

There is also an increased risk of multiple 
myeloma and biliary cirrhosis.  Cutaneous 
lesions in type III HLP include plane 
xanthomas, tuberous xanthomas and erup-
tive xanthomas.1,6,7  Plane xanthomas are 
soft, yellow macules or plaques containing 
cholesterol that can occur on any site but 
are most commonly seen on the eyelids 
and hands.  Tuberous xanthomas are firm, 
yellow-to-red nodules containing choles-
terol that occur in areas of pressure such as 
the knees, elbows, knuckles and buttocks.  
Eruptive xanthomas are small, red-to-yellow 
papules containing triglycerides, and they 
have an erythematous halo around the base.  
They may be pruritic and tender, and they 
may appear in crops over pressure points 
such as the extensor surfaces, buttocks and 
shoulders.  

In type I HLP, there is a deficiency of 
the enzyme lipoprotein lipase.  This leads 
to an impaired clearance of chylomicrons 
and, thus, hypertriglyceridemia.1,8  The most 
characteristic skin manifestations are erup-
tive xanthomas.  Systemically, abdominal 
pain, hepatosplenomegaly and pancreatitis 
may occur.  Ophthalmic examination may 
reveal lipemia retinalis, which consists of a 
milky appearance of retinal vessels and is a 
marker for this disease.3

In type II HLP, there is a deficiency of 
LDL receptors.  Since the LDL cannot be 
internalized, there is an increase in plasma 
LDL and consequent hypercholesterol-
emia.1  Sometimes, triglycerides are also 
increased from slightly elevated VLDL.  
Cutaneous manifestations of this disease 
include intertriginous plane xanthomas, 
xanthelasma, tuberous xanthomas and 
tendinous xanthomas.  Xanthelasma are 
yellow plaques containing cholesterol on 
the eyelids.  They are not diagnostic of 
hypercholesterolemia because they may also 
be seen in patients with normal plasma-
cholesterol levels.  Tendinous xanthomas 
are clinically similar to tuberous xanthomas 
but occur over tendons, such as the Achilles’ 
tendon.  Patients with type II HLP are at 
significant risk for developing premature 
coronary artery disease.10

In type IV HLP, there is an increase in 
VLDL, which leads to elevated plasma-
triglyceride levels.1  It is not clear what the 
molecular defect is.  Patients are usually 
obese and have glucose intolerance and 
hyperinsulinemia, which further increases 
VLDL synthesis in the liver.  Clinically, 
eruptive and plane xanthomas occur.  
Systemically, premature cardiovascular 
disease and pancreatitis are common.

Finally, in type V HLP there is a defect in 
the apolipoprotein C-II gene, which results 
in a deficiency of lipoprotein lipase acti-
vator and subsequent inactivity of lipo-
protein lipase.  This results in an increase 
in chylomicrons and VLDL, leading to 
hypertriglyceridemia.  The main cutaneous 

manifestations are eruptive xanthomas.  
Abdominal pain, hepatosplenomegaly, 
pancreatitis, hypertension and polyneurop-
athy may also occur in these patients.1,2 

Diagnosis of a primary HLP begins with 
a detailed history and physical examination.  
This is followed by a measurement of both 
plasma cholesterol and triglycerides in the 
fasting state.  Other medical diseases that 
may increase triglycerides and cholesterol 
must be ruled out, as well; these include 
myxedema, obstructive liver disease, chronic 
renal failure and diabetes mellitus.5

Treatment of primary HLP is based upon 
dietary restriction of fat and cholesterol, 
exercise, and maintaining ideal body weight.  
Medications can also be helpful if diet and 
exercise are not sufficient; these include 
HMG-CoA reductase inhibitors, bile acid-
binding resins, nicotinic acid and fibric-acid 
derivatives.9 

Dermatologists are often in a unique 
position to first diagnose an occult internal 
disease because the skin may be a window 
to internal problems.  Our patient had been 
seen by other physicians who were unable 
to make the proper diagnosis because they 
were not familiar with XSP.  It is important, 
then, that dermatologists be aware of this 
and other rare, cutaneous manifestations of 
internal disease, and it is for this reason that 
we have presented this case.  By making the 
correct diagnosis and promptly instituting 
therapy, this patient may have been saved 
from developing an MI or CVA later in life. 
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Follicular degeneration syndrome 
(FDS) refers to a form of common scar-
ring alopecia occurring mainly in African-
American females in their middle age.  
This entity, originally described in 1968 by 
Lopresti et al.,1 has had numerous other 
titles, including “hot comb alopecia” and 
“central centrifugal scarring alopecia” 
(CCSA), as well as “ethnic variant of cica-
tricial alopecia.”  Even though the condi-
tion is fairly commonly seen in practices 
with a high percentage of ethnic-skinned 
patients, very few articles in the literature 
have been published, with the last compre-
hensive review by Sperling LC2 in 1992.  A 
search on PubMed under keywords “follic-
ular degeneration syndrome” reveals only 
eight reference articles, only two of them 
containing the syndrome name in their title.  
This article describes the syndrome as well 
some of the common issues and controver-
sies accompanying it.

Background
The first description of this clinical 

entity dates back to 1968, at which time 
Lopresti et al. described 51 black women 
who were suffering from a type of scar-
ring alopecia that was termed “hot comb 
alopecia.” This terminology was used to 
describe the syndrome because at the time 
the article was written, the use of hot combs 
was common among African American 
women.  Hot combs were used to style hair 
in the majority of patients described in the 
study, and, therefore, its use was thought 
to be a major cause for clinical findings.  
The author described several clinical and 
histological features of this disorder.  The 
condition was not revisited in the literature 
for almost two decades, only occasionally 
mentioned in review articles on alopecia, 
classified as a form of pseudopelade of 
Brocq.  In the late 1980s, Price3 recognized 
that hot comb usage was not essential to the 
pathogenesis of the condition and proposed 

abandoning the term “hot comb alopecia.”  
In 1992, Sperling2 revisited the description 
of the disease and pointed out that because 
most of the patients with classic clinical and 
histological features did not have a history 
of hot comb use, a more appropriate title, 
follicular degeneration syndrome, should 
be used instead.  To add to the confusion, 
Ackerman et al., in their online publication, 
later contended that this form of alopecia is 
simply a variant of traction alopecia.10

FDS is usually classified as a type of 
central, centrifugal scarring alopecia 
(CCSA); at times, the terms are used 
synonymously when referring to the clinical 
entity.  However, CCSA is a term used to 
describe several types of scarring alopecias, 
including follicular degeneration syndrome, 
pseudopelade, and folliculitis decalvans.  
All three of these conditions have several 
features in common.  Clinically, they follow 
a chronic and progressive course, with even-
tual burnout occurring at the center of the 
scalp on the crown.  These alopecias tend to 
progress in a roughly symmetrical distribu-
tion, with most of the activity occurring at 
the periphery, leaving a central zone of hair 
loss.  Histologic findings of CCSA show 
evidence of inflammation at the active, 
peripheral zone.

Physiology of Black Hair
Before describing FDS in detail, it is 

important to understand the anatomic 
structure and physiology of  African-
American (black) hair.  Phenotypic varia-
tions in hair forms are due to differences in 
the three-dimensional structure of the indi-
vidual hair shafts.4  Black hair is commonly 
helical (forming coils of constant diameter) 
or spiral (forming coils that diminish in 
diameter outward).  Black hair also has the 
flattest or most elliptically shaped fibers and 
is intermediate in size between Asian and 
Caucasian hair.5  Black hair is tightly curved 
due to the elliptically shaped hair follicle, 

with the concavity of the curve facing 
toward the epithelium.6  Although there are 
significant structural differences, there are 
no biochemical differences between hair of 
different races.

Hair Styling Techniques
As important as understanding differences 

in the physiology of black hair is to realize 
that different hair styling techniques may 
be used by black patients.  The grooming 
techniques have changed throughout time 
based upon fashion.  Because of the innate 
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ABSTRACT

Follicular degeneration syndrome (FDS) is a common cause of alopecia in African-American females.  Historically, it was referred 
to as “hot comb alopecia” because of the common hair styling techniques used at the time of initial description.  FDS is a subtype 
of central, centrifugal scarring alopecia with characteristic clinical and histological findings.  The disease usually begins in the crown 
and slowly spreads peripherally, revealing smooth, shiny scalp.  Alopecia is incomplete, with some normal hair remaining in the areas 
of involvement.  The necessary histological feature is premature desquamation of the inner root sheath.  Later disease shows typical 
findings of scarring alopecia.  The etiology of the disease is unknown.  Current theories mainly point toward aggressive hair styling 
techniques as the most likely cause, with possible genetic predisposition in some patients.  No standardized therapies are available 
currently.  Most techniques target avoidance of aggressive use of chemicals and physical agents and treating inflammation. 

Figure 1. Patient with early disease, 
showing smooth, shiny scalp with 
decreased hair density at the crown

Figure 2. More extensive disease, 
showing incomplete alopecia with 
a few stranded hairs in otherwise 
denuded area of the scalp



curliness of black hair, several techniques 
have been used to increase the manage-
ability and the ability to style it.  Pomades, 
hot combing, and chemical relaxers have all 
been utilized to achieve desired hair styles.

Pomades function as straighteners by 
plastering hair into position once it has been 
dampened and stretched.  Although the use 
of pomades as straighteners has been super-
seded by other techniques, pomades are 
still used by many as lubricants to decrease 
dryness and increase manageability.4

Hot combing has been largely replaced 
by the use of chemical hair straighteners, 
but is still used occasionally.  This technique 
entails applying oil to washed and dried 
hair, which serves as a heat-transferring 
agent and lubricant. A heated metal comb 
(148° to 260° F) is then applied to the hair, 
causing rearrangement of cortical hydrogen 
and disulfide bonds and “straightening.”7  In 
addition to causing structural damage and 
hair breakage, this technique could also lead 
to traction alopecia.

The use of chemical relaxers is the most 
common method of achieving straight hair 
by African Americans.  This method involves 
reduction and reformation of the cortical 
disulfide bonds using alkali-containing 
compounds.  Most agents contain sodium 
hydroxide, guanidine hydroxide, sulfites or 
thioglycolates.  Sodium hydroxide is most 
effective in straightening kinky or extremely 
curly hair and is the most commonly used 
relaxer in the United States.4  Inappropriate 
use of these agents by an inexperienced 
person can result in significant hair damage.

Clinical Presentation
Follicular degeneration syndrome has a 

classic clinical presentation.  The disease is 
most commonly seen in African American 
women, usually beginning in their 20s and 
40s,  with an average age of onset reported 
at 37.2  Although most of the patients 
presenting with this disorder are black 
females, this condition has been described 
in both black males and Caucasians.  Hair 
loss begins in the crown, almost at the 
geometric center of the head.  As the disease 
progresses, the alopecia spreads periph-
erally to form a large circle of hair loss, 
occasionally reaching as far as the frontal 
hair line.  The hair loss is incomplete, with 
some normal hairs remaining in the area 
of involvement.1 The hair loss is usually 
diffuse and not patchy. The scalp surface 
is usually shiny, and the skin oftentimes 
feels thinner. Contrasting the scarring 
nature of the disease, inflammatory changes 
are usually absent, although occasionally 
there is presence of visible erythema.  The 
skin does not have the quality of the usual 
types of scarring alopecia, and there are 
no pigment changes.  Closer examination 
shows an obvious decrease in the density 
of follicular orifices.  Most of the patients 
report that the condition is slowly progres-
sive over several years. Hot comb use has 
been described as the primary hair-styling 
technique; however, most patients with the 
disease report using a variety of techniques. 
Some patients deny the use of hot combs 
altogether.  In our experience, most patients 
with follicular degenerative syndrome 
report using chemical relaxers and spending 
anywhere from 30 to 45 minutes under the 
hair dryer.

Histopathology 
Just as there are specific clinical features, 

this condition also demonstrates some typical 
findings under the microscope.  Performing 
a punch biopsy not only confirms the diag-
nosis but also rules out other conditions. 
One of the features necessary for the diag-
nosis of follicular degeneration syndrome is 
premature desquamation of the inner root 
sheath.  Some consider this to be the earliest 
observable finding and the primary event 
in the pathophysiology, while others think 
of it as a secondary phenomenon.8  This 
finding is evident in the inner root sheath 
of follicles scattered among histologically 
normal hair.  In patients with FDS, follicles 
lose their inner root sheath below the follic-
ular isthmus.  More advanced disease shows 
features of other scarring alopecias, including 
mononuclear infiltrate and lamellar fibro-
plasias, disintegration of follicular epithe-
lium, and replacement of the entire follicle 
by thick, fibrous tracts.9  Histopathology is 
very helpful in confirming the diagnosis of 
alopecia due to FDS and in ruling out other 
possible causes. 

Treatment
Even though FDS has been very well 

described both clinically and histologically, 
treatment options remain few.  There are 
no published clinical, placebo-controlled 
trials to date addressing treatment of this 
disorder.  Since exact etiology remains 
unknown, most of the treatments target 
possible inflammation and avoidance of 
further physical damage to the hair folli-
cles.  Most authors advocate discontinua-
tion of aggressive hair-styling techniques, 
including the use of chemical relaxers and 
hair dryers that apply intense heat to the 
top of the crown.  Intralesional and high-
potency topical corticosteroids may be used 
to reduce inflammation and hair loss.  In 
unpublished reports, hydroxychloroquine 
has been used because of its anti-inflamma-
tory properties.4

Discussion
Follicular degeneration syndrome is a 

fairly common, well-described subtype of 
scarring alopecia with distinctive clinical 
and histological features.  Even though this 
condition is common amongst the African 
American population, very little research 
has been done into elucidating the cause 
and identifying possibly effective treatments.  
Most authors believe that the primary etio-
logical agent is trauma to the hair follicle 
due to aggressive hair-styling techniques.  
With time, these techniques have shifted 
from hot combs with petrolatum to chem-
ical relaxing agents.  Another observations is 
that even when aggressive hair-styling tech-
niques are abandoned, hair loss continues 
to progress in most patients. Ackerman BA 
et al., in their recent publication, stated that 
follicular degeneration syndrome is simply 
a form of traction alopecia.  It is easy to 
blame the pathogenesis of this disease on 
patients’ hair-styling practices, but there are 
several inconsistencies that indicate there 
is something besides trauma causing FDS.  
Women who discontinue using all traumatic 
grooming practices continue to experience 
progression of hair loss.  The condition has 
even been reported in males, most of whom 
have never used chemical relaxers.11  Since a 
lot of patients use this technique and only 
a small portion develop the disease, there 
is the question of whether there could be a 
genetic predisposition for the development 
of FDS.  This and many other questions 
remain unanswered currently. A change in 
hair-styling techniques is hard to imple-
ment, especially as a preventive measure 
in patients who are not showing clinical 
signs and symptoms of the disease.  Further 
clinical and basic scientific research should 
illuminate the true cause and effective 
treatments.
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Figure 3. Perifollicular fibrosis with 
ragged inner root sheath

Figure 4. High power: Scarred fibrous 
tract of an extinct hair follicle
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Case Report
A 70-year-old, Caucasian man presented 

to the ED in August 2006 complaining of 
fatigue, low blood pressure and a low-grade 
fever.  He also complained of pain in his 
right first toe, present since February 2006, 
which he described as sharp, intermit-
tent and 10 out of 10 on the pain scale.  
He stated that he had a history of gout, 
although this pain seemed to be far worse 
than that felt during any of his previous 
attacks.  During this episode, he had under-
gone treatment for gout unsuccessfully with 
both indomethacin (Indocin) and colchi-
cine.  Medical history also revealed recent 
diagnosis of a poorly differentiated, stage IV, 
non-small-cell lung cancer, with metastasis 
to the brain and adrenal gland, for which he 
was on a chemotherapy regimen.  He also 
had a history of prostate cancer.  

On physical exam, the first toe of the right 
foot appeared erythematous and edematous.  
It was warm to the touch and exquisitely 
tender, with no palpable nodules or masses.  
The patient denied any weakness or pares-
thesias of the toe; however, the exam was 
complicated by the presence of a deep-vein 
thrombosis of the right lower extremity.  A 
working diagnosis of gout was made.  An 

X-ray of his right foot showed dissolution 
of the bony matrix of the proximal phalanx 
of the right great toe, with findings sugges-
tive of osteomyelitis.  A podiatry consult 
was obtained, and I&D and bone biopsy 
with cultures were performed.  Infectious 
Diseases was consulted and concurred with 
the diagnosis of osteomyelitis, suggesting 
piperacillin/tazobactam (Zosyn) treatment.  
All cultures were negative at 72 hours.  
Bone and tissue biopsies were submitted to 
pathology for histologic examination.       

Microscopic Examination 
and Histology

Biopsy showed a well-to-moderately 
differentiated, papillary, glandular neoplasm, 
extensively involving the submitted tissue, 
which was histologically consistent with 
aggressive digital papillary adenocarcinoma 
(Figures 1 and 2).  Because of our patient’s 
extensive cancer history, several immuno-
peroxidase reactions were run on the spec-
imen in order to confirm the diagnosis of 
aggressive digital papillary adenocarcinoma 
and to rule out metastasis from the lung.  
The streptavidin-biotin-peroxidase method, 
which uses layers of proteins with affinity 
for each other and a secondary antibody 

to link the primary antibody to the rest of 
the detection molecule, was used to run the 
immunoperoxidase reactions.  The Ventana 
Benchmark XT automated immunostainer 
was used to run the immunohistochemistry 
assays.  The Ventana Benchmark XT is a 
barcode-driven, modular, microprocessor-
controlled system that performs immu-
nohistochemistry assays.  Tests performed 
included carcinoembryonic antigen (CEA), 
S-100, thyroid transcription factor-1 (TTF-
1), CK7 and CK20.  CEA was strongly 
positive, consistent with adenocarcinoma 
(Figure 3).  S-100 was weakly positive, a 
feature consistent with eccrine origin 
(Figure 4).  TTF-1 was negative, supporting 
a primary eccrine tumor over a lung metas-
tasis (Figure 5).  CK7 was strongly positive 
(Figure 6) and CK20 was negative (Figure 
7), a pattern not consistent with prostatic 
adenocarcinoma.  This CK7/CK20 pattern 
might be seen in cancer of the lung, breast, 
ovary, endometrium, or a mesothelioma.  
However, a mesothelioma would be CEA 
negative; patient gender rules out ovarian 
and endometrial cancers; and TTF-1 was 
negative, making lung metastasis unlikely.

At a later date, the patient had a staged 
amputation of the right great toe and meta-
tarsal, which showed extensive residual 
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ABSTRACT

Aggressive digital papillary adenocarcinoma (ADPAca) is a rare tumor of the sweat or eccrine glands.2  The tumor classically pres-
ents as a mass on the finger, toe, or adjacent skin of the palms and soles in Caucasian men between the ages of 50 and 70.8   We 
report one case of ADPAca that was recently diagnosed in a 70-year-old male at UMDNJ-SOM Kennedy Hospital, Cherry Hill division.  
In addition, histology, treatment and historical aspects of ADPAca are reviewed.  When considering the differential diagnosis of a mass 
on the distal extremity, it is very important for all physicians to have an index of suspicion for ADPAca because it is a malignant entity 
with a high potential for metastasis and therefore should be treated with wide excision and possibly sentinel lymph node biopsy.

Figure 3:
The CEA stain was strongly positive, 
consistent with adenocarcinoma.  

Figure 2:
High-power magnification highlighting 
the fused, back-to-back gland pattern 
typical of ADPAca  (note cellular 
mitoses present)

Figure 1: 
Low-power view illustrates the typical 
mixed configuration of solid and cystic 
areas, with papillae present in the 
cystic spaces
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tumor, without evidence of lymphatic or 
perineural involvement.  Grossly, the tumor 
and bone at the site were soft and gelati-
nous.  The final resection margins were 
negative for tumor, and no definite evidence 
of further metastasis was identified (Figures 
8 and 9).

Discussion
Aggressive digital papillary adenocarci-

noma (ADPAca) is a rare tumor of the sweat 
or eccrine glands,2 first described by Helwig 
in 1979.1  The classic patient is usually a 
Caucasian male between the ages of 50 and 
70.  These lesions typically present as a mass 
on the finger, toe, or adjacent skin of the 
palms and soles.8  Lesions are usually freely 
moveable and asymptomatic, but they may 
be tender, bleeding or ulcerated.  Range of 
motion and neurovascular status is usually 
in tact.3  The classic histologic description 
of ADPAca is multinodular, solid and cystic, 
with papillary projections present in the 
cystic spaces.2  The solid portion contains a 
pattern of fused, back-to-back glands lined 
by cuboidal to low-columnar cells.  The 
cystic regions are likely formed by central 
degeneration/necrosis of a solid area, and 
the papillations are either pseudo-papillae 
or true papillae.2  The differential diagnosis 
includes ganglion cyst, giant cell tumor, 
pyogenic granuloma, glomus tumor, 
foreign body granuloma, soft-tissue infec-
tion, osteomyelitis, gout, hemangioma, and 

metastatic neoplasm.1,7  The risk of local 
recurrence is estimated to be about 28% to 
45%, and it’s even greater if the lesion is not 
adequately excised.8  In fact, in the study 
conducted by Duke et al., local recurrence 
occurred in 50% of the patients who were 
not treated by re-excision after the initial 
biopsy.  That study also concluded that re-
excision or amputation does not absolutely 
protect against metastatic disease.2  The risk 
of metastasis is between 12% and 14%, and 
the most common site is the lung.8

Helwig initially divided the lesion into 
two variants, aggressive digital papillary 
adenoma, thought to be the benign variant, 
and aggressive digital papillary adenocarci-
noma (ADPAca).  In 1986, Kao et al. studied 
57 cases of ADPAca from the Armed Forces 
Institute of Pathology, using specific histo-
logical criteria to separate the adenoma 
from the adenocarcinoma, including degree 
of glandular differentiation, nuclear atypia, 
pleomorphism, necrosis and vascular or 
bone invasion.1  However, a more recent 
retrospective study found that clinical and 
histologic criteria did not correlate with 
tumor recurrence or rate of metastasis.2  In 
fact, the study concluded that a distinc-
tion between aggressive digital papillary 
adenocarcinoma and adenoma cannot be 
made on the basis of histologic charac-
teristics.  The study went further to state 
that those lesions previously diagnosed 
as adenomas were actually malignant 
neoplasms.2  Furthermore, the paper went 

on to note that of the 30 cases originally 
diagnosed by the Armed Forces Institute 
of Pathology as aggressive digital papillary 
adenoma, nine cases recurred and three 
cases metastasized.2  In 2001, another case 
report from the University of Pennsylvania 
supported the conclusion that all aggres-
sive digital papillary lesions should be 
classified as adenocarcinomas.  They also 
found that lesions described as ADPA have 
metastasized.  Additionally, they illustrated 
that even if all the original criteria used to 
diagnose ADPA are met, the lesion can still 
really be an adenocarcinoma.3  Therefore, 
all lesions diagnosed as ADPAca should 
be treated with wide excision with clear 
surgical margins, followed by close clinical 
observation and annual chest radiographs 
to screen for metastatic foci.7 

The usefulness of sentinel lymph node 
biopsy in the treatment of aggressive digital 
papillary adenocarcinoma has recently been 
explored.   Although most metastases from 
ADPAca affect the lung, regional lymph 
nodes are the second most common site 
for metastasis.1  Therefore, sentinel node 
biopsy may be a beneficial technique to rule 
out metastasis in these patients.  Sentinel 
lymph node mapping and biopsy have 
replaced regional lymphadenectomy as 
the initial treatment option for malignan-
cies that are prone to lymphatic spread, 
like ADPAca.  The advantages of sentinel 
node biopsy include a reduced morbidity 
and fewer complications such as lymph-

Figure 6:
CK7 was strongly positive.

Figure 4:
S-100 stain: Our specimen stained 
weakly positive, a feature consistent 
with tissue of eccrine origin

Figure 5:
The TTF-1 stain was negative.  This 
finding supports a primary eccrine 
tumor over a lung metastasis.

Figure 9:
High-power magnification of tumor re-
excision

Figure 7: 
CK20 was negative.  This pattern 
of CK7+/CK20- rules out prostatic 
adenocarcinoma.

Figure 8:
Low-power view of tumor re-excision



edema.6  The early detection of a meta-
static eccrine carcinoma is very important 
because theoretically, tumor recurrence at 
the draining node can be prevented.6  One 
study, entitled Sentinel Node Biopsy for 
Staging of Aggressive Digital Papillary 
Adenocarcinoma, published in 2000 in the 
Journal of Dermatologic Surgery, suggested 
that the technique of lymphatic mapping 
with sentinel node biopsy allows for early 
detection of regional lymph node metastasis 
with minimal morbidity.5  Furthermore, 
sentinel lymph node biopsy may be of 
benefit in detecting subclinical or occult 
metastases of eccrine tumors.6  The authors 
of this study believe that lymph node metas-
tasis may affect the prognosis of aggres-
sive digital papillary adenocarcinoma much 
in the way that it affects the prognosis of 
patients with melanoma.5 

Earlier reports in the literature claim 
that patients with aggressive digital papil-
lary adenocarcinoma had no benefit from 
chemotherapy.1  Malafa et al. postulates 
that by using sentinel lymph node biopsy, 
possible occult malignancy could be 
uncovered and therefore detected earlier 
in patients with less tumor burden.  In 
this case, it is possible that adjuvant 
chemotherapy could be more beneficial.  
Furthermore, early treatment of lymph 
node metastasis may improve local control 
of the tumor and improve patients’ disease-
free survival rate.5 

Conclusion
Aggressive digital papillary adenocar-

cinoma is a rare tumor of eccrine origin, 
most often found on the fingers or toes.  
Historically divided into aggressive digital 
papillary adenoma and 

aggressive digital papillary adenocarci-
noma, these tumors are now all considered 
to be malignant with a high potential for 
metastasis.  Though our patient presented 
with a complicated history, the initial biopsy 
findings were consistent with aggressive 
digital papillary adenocarcinoma.  Because 
of his extensive cancer history, several tests 
were completed to ensure that this was a 
primary cancer and not metastasis from a 
distant organ.  Based on our findings and 
an extensive review of the literature, we 
support the more recent data suggesting 
that all forms of aggressive digital papillary 
adenocarcinoma are malignant tumors, and 
therefore the term “aggressive digital papil-
lary adenoma” should no longer be used to 
describe the pathology.  Furthermore, to use 
the term “aggressive” to describe the lesion is 
redundant because these tumors are malig-
nant and therefore should always be consid-
ered aggressive, treated with wide excision 
and close clinical follow-up. Sentinel node 
biopsy may be useful for evaluating the need 
for initiation of early adjuvant treatment.

References:
1.   Kao GF, Helwig EB, Graham JH.  Aggressive digital papil 

lary adenoma and adenocarcinoma. A clinicopathological 
study of 57 patients, with histochemical, immunopatho-
logical, and Ultrastructural observations.  J Cutan Pathol.  
1987; 14: 129-146.

2.   Duke W, Sherrod TT, Lupton G.  Aggressive digital papil-
lary adenocarcinoma (aggressive digital papillary adenoma 
and adenocarcinoma revisited).  Am J Surg Pathol. 2000; 
24: 775-784.

3.   Jih DM, Elenitsas R, Vittorio CC, et al.  Aggressive digital 
papillary adenocarcinoma: a case report and review of the 
literature.  Am J Dermatopathol.  2001; 23: 154-157.

4. Ceballos PI, Penneys NS, Acosta R.  Aggressive digital 
papillary adenocarcinoma.  J Amer Acad Dermatol.  1990; 
23: 331-4.

5. Malafa MP, McKesey P, Stone S, et al.  Sentinel Node 
Biopsy for Staging of Aggressive Digital Papillary Adeno-
carcinoma.  Dermatol Surg.  2000; 26: 580-3.

6. Bogner PN, Fullen DR, Lowe L, et al.  Lymphatic mapping 
and sentinel lymph node biopsy in the detection of early 
metastasis from sweat gland carcinoma.  Cancer.  2003; 
97: 2285-9.

7. Bueno RA, Neumeister MW, Wilhelmi BJ.  Aggressive digi-
tal papillary adenocarcinoma presenting as finger infection.  
Ann Plast Surg.  2002; 49: 326-7.  

8. Bazil MK, Henshaw RM, Werner A, et al.  Aggressive 
digital papillary adenocarcinoma in a 15-year-old female.  
J Pediatr Hematol Oncol.  2006; 28: 529-30.

	 russo,	robinson	 �3



��	 surGiCAL	peArLs:	usinG	mAnuAL	tissue	stAbiLizAtion	(the	“no	CrunCh”	method)	For	reduCtion	oF	pAin	in	botuLinum	toxin	injeCtions

The use of botulinum toxin for facial 
aesthetics and rejuvenation has revolution-
ized the treatment of facial rhytids over the 
past 15 years.1  This non-surgical, mini-
mally invasive procedure causes paralysis of 
facial musculature by stopping the release 
of acetylcholine into the neuromuscular 
junction, virtually eliminating dynamic 
rhytids.  The botulinum toxin is adminis-
tered through percutaneous injection into 
facial musculature. 

Pain is a common complaint of botu-
linum toxin injections, and patients typi-
cally describe this pain as “crunching” 
and achy.  Currently, many physicians use 
multiple techniques to reduce the discom-

fort of the injections.  They may use topical 
anesthetic, pre- and post-injection icing,2 
small-diameter needle size (30-gauge), 
changing needles every fourth to sixth 
injection to prevent dulling of the needle,3 
and using saline with preservatives.4  While 
these techniques have lowered patient 
pain perception, patients still experience 
moderate discomfort while going through 
this procedure.  These techniques are only 
minimally effective since they mostly affect 
skin puncture pain and do not reach the 
deeper, achy, “crunchy” pain beneath the 
skin.  The majority of pain from botulinum 
toxin injections is occurring in the muscle 
and deeper soft tissues.

We are introducing a new technique that 
significantly reduces patient pain.  This 
technique is called manual tissue stabiliza-
tion, or the “no crunch” technique.  This 
simple technique is employed using any 
two digits of the non-injecting hand and 
applying very firm pressure and stabiliza-
tion to the underlying tissues.  To use this 
technique, the patient’s body part being 
injected must be firmly rested on an object 
that provides resistance.  For instance, if 
injecting into the facial musculature, we 
recommend having the patient lie down on 
a table without a pillow.  To begin the tech-
nique, firmly place pressure with one digit 
of the non-injecting hand on the location 
you wish to inject (Figure 1).  Then, with the 
other hand, place the needle adjacent to the 
first digit, applying pressure (Figure 2).  Next, 
place another digit of the non-injecting hand 
between the first digit and the needle and 
hold firm pressure (Figure 3).  This technique 
ensures proper placement of the needle and 
avoids auto-injections.  The needle then 
swiftly punctures the skin until the perios-
teum is reached. The needle is then slightly 
drawn back and the contents injected into 
the muscle belly.  While injecting into the 
muscle belly, the practitioner can feel the 
fluid expansion of botulinum toxin beneath 
their digits.  The needle is then pulled back 
out of the puncture site while still main-
taining manual tissue stabilization.  

In our experience, this technique has 
proven effective with 100% of our patients 
being treated with botulinum toxin.  
Patients regularly report that it accounts for 
a 70% to 90% reduction in pain.  Patients 
describe the difference as dramatically less 
painful and consistently say that the method 
eliminates the “crunchy,” achy sensation.  
This is a dramatic breakthrough in pain 

control and is by far the most effective 
method of pain control in this area to date.  
In fact, most patients need no other form of 
pain control, such as topical anesthetics or 
post injection icing, when utilizing manual 
tissue stabilization, or “no crunch.”

The mechanism of manual tissue stabi-
lization is currently being investigated, 
but it is thought to act by three different 
processes.  The first involves the stabiliza-
tion of the microstructure of the muscle 
while the botulinum toxin is injected.  
According to this theory, the diffusion of 
the botulinum toxin is not causing as much 
soft-tissue tearing. This is why the patient 
experiences “no crunch.”   The second 
mechanism is the avoidance of separating 
and irritating the periosteum from bone by 
affixing the periosteum with firm manual 
pressure.  The third mechanism is a type 
of pain-gating.  Patients normally perceive 
pain from nociceptors responding to tissue 
injury from the needle and injection.  In 
manual tissue stabilization, mechanorecep-
tors are activated via manual pressure of 
the skin and sub-dermal tissues, effectively 
gating or suppressing painful information 
before it projects to the spinal cord.5  By 
these three mechanisms, patients experi-
ence an overwhelming reduction in general 
pain and, specifically, “no crunch.”  Current 
investigations and research are underway to 
find the exact mechanism of manual tissue 
stabilization. 
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TAZORAC® Cream 0.1% is indicated for acne vulgaris.
TAZORAC® Gel 0.1% is indicated for mild to moderate facial 
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BRIEF SUMMARY (For full prescribing information, see package insert)
INDICATIONS AND USAGE:
TAZORAC® (tazarotene) Gel 0.1% is indicated for the topical treatment of patients with facial acne vulgaris of mild to
moderate severity.

The efficacy of TAZORAC® Gel in the treatment of acne previously treated with other retinoids or resistant to oral
antibiotics has not been established.

CONTRAINDICATIONS:
Retinoids may cause fetal harm when administered to a pregnant woman.

Rabbits dosed topically with 0.25 mg/kg/day (2.75 mg/m2 total body surface area/day) tazarotene gel during gestation
days 6 through 18 were noted with single incidences of known retinoid malformations, including spina bifida, hydro-
cephaly, and heart anomalies. Systemic daily-exposure (AUCde) to tazarotenic acid at topical doses of 0.25 mg/kg/day
tazarotene in a gel formulation in rats and rabbits represented 0.78 and 8.4 times, respectively, the maximum AUC0-24h in
acne patients treated with 2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) 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 AUCde values that were 0.68
and 16.4 times, respectively, the maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene gel 0.1% over
15% (targeted) 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 numbers 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 was reported to be related
to treatment. This dose produced an AUCde that was 2.1 times the maximum AUC0-24h in acne patients treated with 
2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) 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 APPLI-
CATION, 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 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 non-medical reasons
unrelated to treatment. The other eight pregnant women who were inadvertently exposed to topical tazarotene during
clinical trials subsequently delivered apparently 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® Gel 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® Gel 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 human chorionic gonadotropin (hCG) should be obtained within 2 weeks prior to TAZORAC®

Gel therapy, which should begin during a normal menstrual period (see also PRECAUTIONS: Pregnancy: Teratogenic
Effects).

TAZORAC® Gel 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® Gel 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® Gel therapy, which should begin during a normal menstrual period.

PRECAUTIONS:
General: TAZORAC® Gel 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. The safety of use of TAZORAC® Gel
over more than 20% of body surface area has not been established in acne.

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® Gel. Patients must be
warned to use sunscreens (minimum SPF of 15) and protective clothing when using TAZORAC® Gel. Patients with sunburn
should be advised not to use TAZORAC® Gel 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® Gel and ensure that the precautions outlined in the Information for Patients subsection are observed.

TAZORAC® Gel 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® Gel.

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® Gel is begun.

Carcinogenesis, Mutagenesis, Impairment of Fertility: A long-term study of tazarotene following oral admin-
istration 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 (AUCde) in the rat equivalent to 0.38 times the maximum AUC0-24h in acne
patients treated with 2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) 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% 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 2.5 times the maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene gel 0.1%
over 15% (targeted) body surface area.

Tazarotene was found to be non-mutagenic in the Ames assay using Salmonella and E. coli and did not produce
structural chromosomal aberrations in a human lymphocyte assay. Tazarotene was also non-mutagenic 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 (AUCde) in the rat would be equivalent to 0.38 times the maximum AUC0-24h in acne patients treated with
2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) 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, which produced an AUCde that was 0.95 times the AUC0-24h

observed in psoriatic patients treated with 2 mg/cm2 of tazarotene gel 0.1% (extrapolated for topical application
over 20% body surface area), and 1.2 times the maximum AUC0-24h in acne patients treated with 2 mg/cm2 of
tazarotene gel 0.1% over 15% (targeted) 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 2.0 mg/kg/day (see CONTRAINDICATIONS).This dose produced an AUC0-24h which was 2.1 times the
maximum AUC0-24h in acne patients treated with 2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) 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 (AUCde) in the rat would be equivalent to 0.38 times the maximum AUC0-24h in acne patients treated
with 2 mg/cm2 of tazarotene gel 0.1% over 15% (targeted) body surface area.

Pregnancy: Teratogenic Effects: Pregnancy Category X: See CONTRAINDICATIONS section. Women of child-
bearing potential should use adequate birth-control measures when TAZORAC® Gel 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® Gel therapy, which should begin during a normal menstrual period. There
are no adequate, 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 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 have not been established in pediatric patients under the
age of 12 years.

Geriatric Use: Tazarotene gel for the treatment of acne has not been clinically evaluated in persons over the
age of 65.

ADVERSE REACTIONS: 
The most frequent adverse events reported with TAZORAC® Gel 0.1% in the treatment of acne occurring in 10 to 30%
of patients, in descending order, included desquamation, burning/stinging, dry skin, erythema and pruritus. Events
occurring in 1 to 10% of patients included irritation, skin pain, fissuring, localized edema and skin discoloration. 

OVERDOSAGE:
Excessive topical use of TAZORAC® Gel may lead to marked redness, peeling, or discomfort (see PRECAUTIONS:
General).

TAZORAC® Gel 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.
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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.
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, 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, the maximum 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 maximum 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 terato-
genicity 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 non-medical reasons unrelated to treatment. The other eight pregnant women who were
inadvertently exposed to topical tazarotene during clinical trials subsequently delivered apparently 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 discon-
tinued 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 PRECAU-
TIONS: 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 seen in acne patients treated with 2 mg/kg/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 ultra-
violet 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% 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 non-
mutagenic 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 observed 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 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. 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 0.1% cream 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 admin-
istered as necessary. 
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It is easy to forget about some 
of the more esoteric findings in 
dermatology.  Beau’s lines seem 
to be a disease process that is not 
encountered too frequently.  

Beau’s lines are transverse lines 
of depression that occur at the 
base of the lunula weeks after a 
stressful event.  These events can 
be either physical or emotional in 
nature.  The traumatic event causes 
a temporary interruption in the 
nail formation.  The process is self-
limiting in nature.

The photographs in this case 
presentation are from a five-year-
old, Hispanic male who had a viral 
illness about two months prior to 
presentation to our office.  The 
child was perfectly healthy at the 

time of presentation, and the only 
action needed was reassurance for 
the parents.

Beau’s lines can be associated 
with many diseases, including syph-
ilis, uncontrolled diabetes, periph-
eral vascular disease, myocarditis, 
zinc deficiency and, as seen in this 
case presentation, viral illnesses. 

Jay S. Gottlieb, DO, FAOCD, Sandy R. Goldman, DO, FAOCD, Amy D. Gottlieb, MMS, PA-C
  

Case rePort: beau’s lines in a Five-year-olD hisPaniC male
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Case Report
A 73-year-old, Caucasian woman 

presented with a four-year history of a 
putrid-smelling, pedunculated, bleeding, 
fungating, ulcerated, necrotic mass of her 
right forearm. It was initially discovered 
when she came to the emergency room 
for cough, incontinence, anorexia, dehy-
dration and weakness.  The patient had 
at that time rejected seeing a physician to 
evaluate the growth on her forearm.  The 
mass was neither pruritic nor painful, 
but it did limit the use of her extremity.  
The patient said the mass started as a 
small brown spot that had enlarged over 
the past four years.  The patient would 
cover the mass in cotton balls and sani-
tary pads and wear a long-sleeve shirt to 
conceal the mass from family members 
who would infrequently visit her.  The 
patient had a past medical history of 
uterine and cervical cancer, which was 
treated by hysterectomy when she was 
30.  On further examination, the patient 
had a 10 cm mass of her right axilla with 
a blue-colored infiltrate of the skin over 
the mass.

A CT scan of the right forearm was 
performed, and the patient was taken 
to the operating room to have the mass 
surgically debulked by means of elec-
trodessication.  A chest radiograph, chest 
CT, abdominal CT and bone scan were 
also part of the work-up to look for meta-
static lesions.

On gross examination, the tumor was 
nodular, ulcerated, necrotic, and hemor-
rhagic, measuring 11.0 x 7.5 x 4.0 cm.  
Histologically, melanocytes were seen in 
a multinodular growth pattern, with both 
spindle-cell and epithelial-cell character-
istics and ghost cells.  The melanocytes 
were found deep into the subcutaneous 
adipose tissue, and angiolymphatic inva-
sion was present.  Immunohistochemical 
stains of HMB 45 and S100 were positive, 
aiding in the diagnosis of invasive nodular 
melanoma.  Chest radiograph, CT and 
abdominal CT revealed a 10 cm axil-
lary mass; a 4.5 cm right infrahilar mass; 
more than 20 pulmonary masses; bilateral 
adrenal masses; and a 5.0 cm mass in the 
spleen.  Bone scan did not delineate any 
metastatic lesions.  The oncologist did 
not feel the patient was a candidate for 
interferon-  or any other chemothera-

peutic (Dartmouth) regimen because the 
patient had such an advanced presenta-
tion and multiple metastatic lesions. The 
oncologist recommended palliative care 
and discharge to a nursing home. 

Discussion
Malignant melanoma presenting as a 

giant mass is rare in the medical litera-
ture.1,2,3  Malignant melanomas of this 
size are infrequently seen because most 
patients seek earlier treatment, and physi-
cians are aware of the potential cata-
strophic sequela of neglecting a malignant 
melanoma at earlier stages.2  The author 
could find only seven other instances of 
giant melanoma reported in the litera-
ture,1-7 with this case being the second and 
the largest amelanotic, nodular melanoma 
ever reported.

Malignant melanoma is the sixth most 
common cancer in the United States, 
with an incidence of 18.3 new cases per 
100,000.8  In 2006, an estimated 62,190 
people were expected to develop malig-

nant melanoma.9 The lifetime risk of 
developing invasive melanoma is 2.04 
percent for Caucasian men and 1.45 
percent for Caucasian women; about one 
in 74 Americans will be diagnosed with 
melanoma.8  

The incidence of amelanotic melanoma 
is between 2 percent and 8 percent, and 
the incidence of nodular melanoma is 

Sean Stephenson D.O.*, Jay S. Gottlieb D.O., FAOCD,FOCOO**
*Clinical and Surgical Dermatology Fellow at the Skin & Vein Center, Michigan
**Associate Clinical Professor, Nova Southeastern University 
    Department of Surgery and Internal Medicine/Dermatology, Fort Lauderdale, FL

Giant amelanotiC noDular melanoma oF the Forearm: a CliniCal 
anD histoloGiCal illustration oF a rare Presentation

Clinical A:  Pedunculated, bleeding, 
fungating, ulcerated necrotic mass on 
right forearm of the patient.

Clinical C:  Right axillary mass later 
confirmed to be a lymph node.

Clinical B:  Closer view of mass 
depicting multiple pigmented and 
depigmented areas.

Clinical D:  Mass during time of 
surgical debridement depicting a stalk.

Clinical E:  Picture of the mass 
next to ruler after excision.  Final 
measurement of the mass is 11.0 x 7.5 
x 4.0 cm.
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between 15 percent and 30 percent.11  
The term amelanotic implies a tumor 
lacking any pigment, but it is often used 
to describe tumors that are only partially 
devoid of pigment.11  The prognosis for 
amelanotic melanoma is the same as 
its pigmented counterpart and is based 
largely on Breslow thickness, ulceration, 
number of metastatic lymph nodes, 
tumor burden, satellite lesions and in-
transit metastases, site of distant metas-
tases, and lactate dehydrogenase.11, 12  

Since 1981, the incidence of melanoma 
has been increasing by 3 percent per year, 
faster than any other malignancy.10  Since 
1973, the mortality rate for melanoma 
has increased by 50 percent.10 About 8,110 
people in the United States are expected 
to die of melanomas during 2007.10  
Because melanoma is among the cancers 
with the fastest increasing incidence9 and 
because of its potential for mortality, 
early detection and treatment is the key to 
reducing the mortality rate of this disease.  
Unfortunately, the patient presented here 
refused to seek medical treatment when 
she first noticed a change with one of her 
moles, not knowing the potential conse-
quences of her actions.

Histology
All	histology	pictures	presented	were	 taken	

by	 Joseph	 E.	 Huth	 M.D.University	 Hospitals	
Health	System	Richmond	Heights	Hospital.
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Histology A: Low power showing 
multiple nodules of tumor, skin surface 
ulceration and large exposed blood 
vessels.

Histology B:  High power 
demonstrating melanoma cells with 
both spindle cell and epithelial cell 
characteristics.

Histology C:  High power 
demonstrating nuclear atypia, mitotic 
activity and individual cell necrosis.

Histology D:  Pigmented area of tumor, 
melanocytes with melanin pigment.

Histology E:  Pigmented area of tumor, 
melanocytes with pigment clustering 
around large
blood vessel.

Histology F:  Large area of tumor 
necrosis, and ghost cells.

Histology G:  Melanoma extending into 
subcutanous adipose tissue.

Histology H:  Angiolymphatic invasion.
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Histology I:  lymphocytic response to 
melanoma.

Histology J:  HMB 45 
immunohistochemical stain.

Histology K:  S100 
immunohistochemical stain.
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It is with deep regret that we acknowledge the passing 

of Dr. Daniel Koprince.  Dr. Koprince died peacefully 

after a short illness on Tuesday, October 16, 2007.  He 

was born on November 3, 1921 in Detroit, Michigan.  

He will be missed by his daughters Janet and Diane 

Koprince, his wife Helen, 5 grandchildren, 2 sisters 

and many relatives, friends and patients.

The family has requested that memorials  be sent to 

the Foundation for Osteopathic Dermatology, c/o the 

AOCD national office.

	 �3

In Memory
Dr. Daniel Koprince

1921-2007



AOCD Mid Year Meeting in Monterey, California

Hyatt Regency Monterey

March 12-15, 2008
Program Chair- Leslie Kramer, DO

Mark Your Calendar Now!!

Regis er Now!

Golf, Wine and Dine!  Great Venue for a Family Get Away


