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ABSTRACT
In opening our brand-new, 20,000 square-foot dermatology facility, we were excited to have the latest technology. We opted for hands-free faucets
and hands-free towel dispensers so as to minimize disease spread. At first we were very excited about the new technology, until we discovered that
electrodessication could trigger the water faucets and towel dispensers. This in turn wasted paper and soaked both employees and other equipment. It
became so frustrating that we ended up replacing over 20 faucets throughout the office, moving back to the old, hand-operated technology. We don’t
want others to make this same mistake.

Introduction

We used hands-free faucets provided by
Delta manufacturer, and the hands-free
paper-towel dispensers were Tork Intuition
Hand Towel Dispensers. Both the faucets
and the towel dispensers work by detecting
infrared radiation instead of responding
to touch. The infrared detectors in the
faucets are powered via the wall outlet;
the dispensers are powered with three D
batteries.1,2 We soon found that both of
these technologies would also be turned
on when we used our AARON 900
desiccators, provided by Bovie Medical.
These desiccators use “disposable dermal
tips,” which serve the function of limiting
the spread of disease, much like the sensors
do.3 The radio frequency emitted by this
machine is 550 kHz (5.5x105 Hz).

Discussion

Radio covers a broad frequency range,
from approximately 5x104 Hz to 5x108 Hz.
The upper end of this range is three orders
of magnitude from the range of infrared
frequencies, which range from 5x1011 Hz to
around 5x1013 Hz. Because the frequencies
of radio waves and infrared radiation Sink prior to electro-desiccator use.
are separated by only 1000 Hz, there is
may interfere with infrared-activated
some room for interference.4 Though the
appliances.
AARON 900 desiccator has a listed output
5
frequency of 550 kHz or 5.5x10 Hz, some
of the frequencies emitted may possibly
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Dispensers for H1 towels may be able to
detect frequencies that are lower than
infrared, allowing for the possibility of
interference at the lower end of the sensors’
sensitivity range.1,2

Sink during electro-desiccator use.

Conclusion

When designing a medical office where
electrodesiccators may be used, consider
the fact that electrosurgical machines
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Abstract
Syringocystadenoma papilliferum (SCAP) is a benign, rare, adnexal neoplasm occurring at any stage of life. Three clinical types have been
described: plaque type (presenting mostly as an area of the scalp devoid of hair); linear type (most commonly seen on the neck or face); and solitary
nodular type (mostly seen on the trunk – shoulders, axillae, and genital area).1 In general, SCAP usually presents as a papular lesion or a plaque on the
head and neck, or less commonly on the extremities. Characteristically, SCAP is described as being a solitary, gray or dark brown, papillary or verrucous,
exophytic lesion with a moist appearance that emerges from a flat and smooth, skin-colored to brown plaque that increases in size at puberty.1-3 A third of
the time, SCAP arises within a nevus sebaceous (a circumscribed hamartomatous lesion predominantly composed of sebaceous glands), while the majority
of the time it arises de novo. Those lesions arising within a nevus sebaceous are at increased risk for malignant potential. Basal cell carcinoma is associated
with such lesions in up to 10% of cases. Less commonly, SCAP associated with a nevus sebaceous may progress to squamous cell, verrucous, or ductal
carcinoma.3 The diagnosis of SCAP involves a certain degree of clinical suspicion along with histologic confirmation. Due to the aforementioned association
with malignant potential, complete surgical excision along with thorough histological examination is the treatment modality of choice.1-5

Case Report

A 55-year-old male with no significant
previous medical history reported changes
in a skin lesion on the scrotum. The skin
lesion had been present for over 25 years
and had been gradually increasing in size
over the past two years. The lesion was a
gray-white cystic structure filled with soft,
yellow-grey material. It was located on the
inferior pole of the right hemi scrotum, 4
mm x 4 mm in size, with a well-defined
margin. The patient denied any bleeding or
discharge from the lesion. On microscopic
examination, the epidermis showed varying
degrees of papillomatosis. One or several
cystic invaginations extended downward
from the epidermis. The upper portion of
the invaginations and, in some instances,
large segments of the cystic invaginations
were lined by squamous, keratinizing cells
similar to those of the surface epidermis
(Fig. 1). The papillary projections and
the lower portion of the invaginations
were lined by glandular epithelium often
consisting of two rows of cells. The luminal
row of cells consisted of high columnar cells
with oval nuclei and faintly eosinophilic
cytoplasm (Fig. 2).

Discussion

Syringocystadenoma papilliferum occurs
most commonly on the scalp or the face;
however, in about one fourth of the cases,
it is seen elsewhere. 6-9 It is usually ﬁrst
noted at birth or in early childhood and
presents as a papule or several papules in
a linear arrangement or as a plaque. The
lesion increases in size at puberty, becoming
papillomatous and often crusted. 5 On the
scalp, syringocystadenoma papilliferum
frequently arises around puberty within a
nevus sebaceus that has been present since
birth. SCAP arising on the scrotum is
exceedingly rare.

Sy r i n g o c y s t a d e n o m a p ap i l l i f e r u m
can exhibit both apocrine and eccrine
differentiation. For example, positive
immunoreactivity for gross cystic disease
fluid proteins 15 and 24 and zinc alpha-2
glycoprotein demonstrates evidence of
apocrine differentiation.10,11 On the other
hand, immunohistochemical analysis
of cytokeratins in SCAP demonstrates
similarities to eccrine poromas and the
ductal component of eccrine glands. 12 In
addition, light and electron microscopic
features of some lesions show evidence
of eccrine differentiation.13 It is probable
that syringocystadenoma papilliferum
arises from undifferentiated cells with the
potential to exhibit both apocrine and
eccrine modes of epithelial secretion. Of
interest, the view expressed by Pinkus
probably is correct: Most lesions of
syringocystadenoma papilliferum exhibit
apocrine differentiation; however, some
demonstrate eccrine features. 5 Studies
have demonstrated loss of heterozygosity
for Patched and p16, a negative regulator
of the cell cycle, in syringocystadenoma papillifer um, suggesting that
these molecules may play a role in the
pathogenesis of these lesions.14
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Introduction

Aplasia cutis congenita (ACC) is a rare
congenital disorder characterized by the
localized absence of epidermis, dermis,
and at times subcutaneous tissues.1 Scalp
is involved in 80-90% of cases and most
commonly manifests as a solitary defect.
However, it may present as multiple lesions
involving the face, trunk, and extremities.1,2
Involved areas are non-inflammatory and
range in size from 0.5 to 10 cm. At birth,
the lesions may have completely healed
with atrophic, membranous,3 bullous,4 or
parchment-like scars with alopecia.
The etiology of aplasia cutis congenita
remains unclear, and it is likely that
more than one mechanism is involved.
Genetic factors, teratogens (especially
methimazole), compromised vasculature
to the skin, and trauma have all been
implicated. 1,5 We report a case of a
10-month-old boy with ACC associated
with fetus papyraceus.

Clinical synopsis

A 10-month-old boy of nonconsanguineous parents presented with an
asymptomatic patch on the crown of the
scalp that had been present since birth.
The mother denied any developmental
delays in the child. Examination revealed
a 20 x 10 mm, atrophic scar with alopecia
and coarser hair present at the periphery.
There were no bony abnormalities present
or limb-length discrepancies noted. The
mother denied taking any medications
during pregnancy other than prenatal
vitamins. Upon further questioning about
the pregnancy, the mother informed
us that the patient had a twin that died
in-utero during the first trimester of
pregnancy. A clinical diagnosis of ACC
associated with fetus papyraceus was made.
Management of the lesion comprised of
wound-care discussion for any future
trauma to the area. No treatment was
needed at the time, because no bony
abnormalities or other congenital defects
were noted.

Discussion

Apl asi a c ut is congenit a is most
often a benign, isolated defect, but
it can be associated with other physical

abnormalities or malformation
syndromes.6 In 1986, Frieden classified
ACC into nine groups (Table 1) based
on the number of lesions, location of the
lesions, and associated conditions.7 Most
cases of ACC belong to the first group:
solitary lesion on the scalp without
multiple abnormalities. The “hair collar
sign,” a ring of hypertrophic dark and/or
coarser hair surrounding the scalp defect,
can usually be appreciated.8
Although most ACC presents as a
solitary lesion on the scalp, more complex
presentations may warrant further
examination, as evident in our case. Based
on Frieden’s classification, our patient
belongs to the fifth group: ACC with fetus
papyraceous (vanishing twin syndrome) or
placental insufficiency. Fetus papyraceous
is found at the time of delivery (if not
sooner by ultrasound) and results from the
death of a twin fetus early in the second
trimester. It is hypothesized that the death
of one twin in utero allows for the passage
of thrombogenic material to the living
twin via vascular anastomoses.8 Activation
of the coagulation cascade in the living
twin occurs, resulting in disseminated
intravascular coagulation, which may
cause ischemia in the developing skin. 8
Consequently, the surviving child is
affected with ACC and usually is otherwise
normal.
Imaging studies are seldom required for
small circular or oval ACC of the scalp
with no apparent associated anomalies, as
in our case. Atypical or very large scalp
defects should be imaged for possible
underlying bone or soft-tissue defects.
These studies should be performed based
on clinical suspicion of an underlying
abnormality or syndrome, since the
majority of ACC cases are uncomplicated.8

Management

Outcome and management of ACC is
dependent on the extent of the lesion.
Small lesions usually heal spontaneously
and require no treatment other than simple
cleaning. Recovery is uneventful, with
gradual epitheliazation and formation of a
hairless, atrophic scar over several weeks.6
Small, underlying bony defects usually
close spontaneously during the first year of

life.6,9
Conser vative treatment with
antibacterial prophylaxis using silver
sulfadiazine ointment and appropriate
d re s s i n g s m ay b e u s e d t o a l l ow
spontaneous wound epithelialization.
However, several risks may be incurred
with conservative treatment including
infection with Staphylococcus,
Pseudomonas, and B-hemolytic
Streptococcus. 8 Alt houg h surgical
treatment is not recommended initially,
it may be necessary for large or multiple
s calp lesions to pre vent p otential
complications of hemorrhage, secondary
local infection, meningitis, or sagittal sinus
thrombosis. Larger lesions associated with
underlying bony defects may result in
death secondary to central nervous system
infection or hemorrhage from the sagittal
sinus. Surgical repair of large or multiple
scalp defects with excision and primary
closure, if feasible, or with the use of tissue
expanders and rotation of a flap may be
considered.5,9 Truncal and limb defects,
despite their large size, usually epithelialize
and form atrophic scars spontaneously,
which can later be revised if necessary.

Conclusion

We present a case of a 10-month-old
boy with ACC of the scalp associated
with fetus papyraceus for its rarity and
clinical interest. Although most cases
of ACC present as an isolated lesion on
the scalp, more complex presentations
warrant further investigation, as in this
case. Management is based on the extent
of the lesion and associated complications.
Our patient had no bony abnormalities or
other congenital defects present; thus, no
treatment was needed at the time except
for wound-care discussion for any future
trauma to the area.
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Table 1. Nine subtypes of aplasia cutis congenita (7)
Group

Associations

1

Scalp ACC without multiple abnormalities

2

Scalp ACC with limb abnormalities: hypoplastic or absent distal
phalanges, syndactyly, club foot, others

3

Scalp ACC with epidermal and organoid nevi

4

ACC overlying embryologic malformations such as gastroschisis,
omphalocele, meningomyelocele, and others

5

ACC with fetus papyraceus or placental infarct

6

ACC associated with epidermolysis bullosa

7

ACC limited to extremities without epidermolysis bullosa

8

ACC due to teratogens such as HSV, VZV, or medications
(methimazole)

9

ACC as part of malformation syndrome such as Goltz syndrome,
trisomy 13, ectodermal dysplasia, and others
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ABSTRACT
Systemic sclerosis (scleroderma) is an idiopathic autoimmune connective-tissue disease with two sub-types: limited and diffuse. The disease primarily
involves the skin, viscera, and blood vessels. The diagnosis of scleroderma is based on guidelines from the American College of Rheumatology, requiring
the presence of one major and two minor criteria. The location of skin changes determines the subtype distinction between limited and diffuse
scleroderma. The authors present a case of a 56-year-old female with scleroderma and multi-organ involvement.

Case Presentation

calcification, a condition usually associated
with chronically inflamed lesions.

A 56-year-old female presented with
a 10-year history of scleroderma, threemonth history of pulmonary hypertension,
and gastroesophageal reflux disease
(GERD). The patient history also included
swelling of the ankles and hands for the
past 10 years, with recent exacerbation of
both.

X-ray (AP and Y-axis view) confirmed
the presence of calcification in the left
axilla (Fig. 6).

The diagnosis of systemic sclerosis (SSc) is based
on clinical findings of one major and a minimum
of two minor criteria set forth by the American
College of Rheumatology. Scleroderma proximal
to the metacarpo/metatarso phalangeal joints
represents the major criterion, while the minor
criteria include sclerodactyly, digital ulcerations,
and bibasilar pulmonary fibrosis. The two subtypes
of SSc are diffuse and limited, distinguished by
the degree of dermal sclerosis. Both subtypes
can involve multi-organ changes, but limited SSc
implies skin changes in only the hands, fingers, and
face, while diffuse SSc also involves the truncal and
proximal extremities [1].

The diagnosis of systemic sclerosis
was made based on the presence of
cutaneous scleroderma of the hands,
sclerodactyly, and pitting scars on the
digits. The inclusion of CREST syndrome
is due to prior diagnosis of GERD, axillary
calcinosis, telangiectasias, sclerodactyly,
and Raynaud’s phenomenon. The patient
was prescribed amlodipine 5 mg daily for
pulmonary hypertension and sildenafil
50 mg daily for prevention of digital
ulceration associated with Raynaud’s
phenomenon. The patient was given a
referral for surgical evaluation to remove
axillary calcifications.

On examination, non-pitting edema and
cutaneous induration were observed on
the hands and digits bilaterally along with
1+ pitting edema of both ankles. With the
use of a dermatoscope, telangiectasias and
dilated loops were seen in the proximal nail
folds. Palmar erythema was also noted on
both hands (Fig. 1). Furthermore, matted
telangiectasias and erythema on the sunexposed areas of the face, back and chest
were noted (Fig. 2,3,4). Subcutaneous
palpable masses were present in the left
axillary region (Fig. 5).

Many features overlap within diffuse SSc and
limited SSc, but CREST (Calcinosis, Raynaud’s
p h e n o m e n o n , E s o p h a g e a l d y s m o t i l i t y,
Sclerodactyly, Telangiectasia) syndrome is
commonly associated with the latter (Table 2) [3].

Discussion

Typically, the earliest features of systemic sclerosis
involve vascular and skin changes. Excess collagen
production leads to the cutaneous fibrosis seen
with SSc. Dysfunction of various dilatory or
constrictive factors is thought to play a role in
resultant hypoxia, which leads to altered collagen

Sy s t e m i c s c l e r o s i s , s y n o ny m o u s w i t h
scleroderma, is an autoimmune connective-tissue
disease of unknown etiology. The incidence of
systemic sclerosis within the United States is

A 4mm punch biopsy obtained from
the left axilla confirmed the numerous
fragments as non-specific heterotrophic

1.

20:1,000,000 cases, and women are affected three
to four times as often as men. Even though there
is worldwide and cross-racial distribution of the
disease, black patients have a lower mean age of
onset and higher occurrence of diffuse disease [1].
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Table 1. Systemic manifestations of diffuse scleroderma
Organ

Frequency (%)

Skin

90-95

Raynaud’s phenomenon

60-90

Gastrointestinal tract
Lungs

Table 2. Comparison of diffuse and limited SSc clinical and laboratory Features

Diffuse (%)

Systemic (%)

Raynaud’s phenomenon

90

99

90

Finger swelling

95

90

40-60

Tendon friction rubs

70

5

Arthralgia

98

90

Proximal weakness

80

60

Calcinosis

20

40

Mat telangiectasias[*]

60

90

Esophageal dysmotility

80

90

Small-bowel involvement

40

60

Interstitial lung disease

70

35

Pulmonary hypertension

5

25

Cardiomyopathy

15

10

Renal crisis

20

1

Sicca syndrome

15

35

Antinuclear antibodies

90

90

Anticentromere antibody

5–30

50–90

Anti-Scl-70 antibody

20–60

10–15

Cumulative survival (5 years)

70

90

Cumulative survival (10 years)

50

70

Heart

59-90

Kidneys

35-70

Adapted from D’Angelo WA, et al: Am J Med 46:428, 1969.

Adapted from Hochberg MC, Silman AJ, Smolen JS, et al. (eds). Rheumatology, 3rd edn. Edinburgh:
Mosby, 2003.

Morphea (localized scleroEosinophilic
derma)
Fasciitis

Scleroderma

Sclero-myxedema

Nephrogenic
Systemic Fibrosis

Raynaud’s phenom- almost
enon
always

rare

rare

rare

rare

rare

Symmetric induration

almost
always

rare

almost always

almost always

almost always

common

Sclerodactyly

almost
always

rare

rare

rare

rare

rare

Facial involvement

common

rare

rare

sometimes types
I and II–type III common

rare

Systemic involvement

almost
always

rare

common

rare

almost always

common

Antinuclear antibod- almost
ies
always

sometimes found
in generalized
and linear-plaque
type
rare

rare

rare

rare

common
Anticentromere anti- (limited
bodies
type)

rare

rare

rare

rare

rare

Anti-topoisomerase common
I (anti-Scl-70) anti- (diffuse
bodies
type)

rare

rare

rare

rare

rare

Monoclonal gammopathy

rare

rare

common type II almost always

Systemic
Sclerosis

rare

rare

Adapted from Bolognia, Jean, Joseph L. Jorizzo, and Ronald P. Rapini. Dermatology. [St. Louis, Mo.]: Mosby/Elsevier, 2008.
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production and fibroblast activation [7]. Other
common features that arise due to endothelial insult
include edema, which leads to sclerodactyly and
pulmonary fibrosis.
Patients often present with various degrees of diffuse
hyperpigmentation along with a distinct pattern
of leukoderma known as “salt and pepper” sign.
Leukoderma can be described as a localized area
of depigmentation with sparing of perifollicular
skin, most often found on the upper trunk and
central face [1]. Telangiectasias are commonly
found in varying diameters on the face, lips, and
upper trunk (dorsal and ventral) and are more
commonly associated with limited SSC. Distinctly,
telangiectasias in SSc present as either squaredoff or matted, while hereditary telangiectasias are
raised lesions. SSc telangiectasias typically present
around the mouth along with skin tightness, lip
thinning and radial furrowing [3]. Calcinosis has
no specific pattern in patients with diffuse or limited
forms but occurs frequently on the digits and less
frequently around the knees, elbows and hips, which
contributes to loss of motion.
A multi-disciplinary approach is crucial to
the management of a patient with SSc due to the
extra-cutaneous organ involvement. The lungs,
gastrointestinal tract, heart and kidneys are the most
commonly affected organs, leading to significant
complications and mortality. The most common
gastrointestinal problem occurring in scleroderma
patients is esophageal reflux and dysmotility [1].
Fibrosis is a common change that occurs within
the lungs and heart and can be detected by chest
radiography and electrocardiographic changes,
respectively. The kidneys undergo nephrosclerosis,
and renal failure eventually ensues.
ANA autoantibodies are found in most cases of
systemic scleroderma and can be used as a
diagnostic tool and prognostic indicator for
complications. Laboratory tests useful in the
diagnosis of SSc include anticentromere antibody,
highly specific for CREST syndrome (associated
with limited subtype), and anti-Scl-70, specific for
diffuse systemic sclerosis.
Comparison of major clinical and laboratory
features are helpful in the differential diagnoses,
which include disseminated morphea,
sclerodermatomyositis, mixed connective-tissue
disease, eosinophilia-myalgia syndrome, diffuse
fasciitis with eosinophilia, and scleroderma
of Buschke. SSc can be clinically diagnosed and
distinguished using specific findings such symmetric
skin induration of distal extremities, nail-fold
capillary findings, CREST syndrome, and the
presence of autoantibodies (Table 3) [1].
Generally, diffuse systemic sclerosis has a worse
prognosis, but other factors influence the mortality
rate such as age, sex, race, and organ involvement.
Black male patients with an early age of diagnosis
and multi-organ involvement typically have a poorer
prognosis. Of the major complications of systemic
sclerosis, pulmonary fibrosis leads to the highest
mortality rate [4]. Patients with 60% or greater
reduction in pulmonary diffusing capacity have a
five-year survival rate of 10% [9]. The presence
of telangiectasias or calcinosis is insignificant for
patient prognosis.
The disease state cannot be reversed, and treatment
is non-specific, primarily involving symptomatic
management. Since the progression of SSc is
inevitable, a multidisciplinary team approach must
be used to manage the visceral complications of the
disease. Prevention of digital ulceration is crucial;
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the patient is advised to avoid cold atmospheres,
trauma, and smoking to manage Raynaud’s
phenomenon [6]. Anti-hypertensives such as
minoxidil and captopril are prescribed to manage
symptomatic cardiac and pulmonary complications
[5]. Reducing blood pressure using vasoactive
drugs is crucial to maintain renal function. For the
management of inflammation, cyclophosphamide,
a zat h iopr i ne, me t hot re x ate and l ow- d o s e
corticosteroids are preferred. For facial skin, 0.0250.05% tretinoin can be used to decrease perioral
tightening [10]. Phototherapy and vasoactive agents
(calcium-channel blockers, endothelin-receptor
antagonists, prostacyclins) are used to control
fibrosis and vascular disease, respectively. Often,
the course of the disease is unpredictable and can
lead to resolution in some patients and rapid, diffuse
progression in others.
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ABSTRACT
The incidence of cutaneous malignant melanoma has risen faster than any other form of cancer in the United States and is the most common cancer in
patients 20 to 30 years of age. In recent years, the increase in incidence amongst young Caucasian males age 15-30 has started to level off, while the
incidence continues to rise among young Caucasian females of the same age group. We will discuss the possible reasons for this discrepancy.

Case Report

A 19-ye ar-old C auc asi an fema le
presented to the office for a follow-up visit
to recheck moles that were now itchy. The
patient runs 3.5 miles outside daily. She
denied ever using a tanning bed or having
any family history of skin cancer.
Physical exam revealed a 0.6 x 0.5 cm
pigmented papule with color variation and
scale on the left lateral shoulder. There
also was a 0.6 x 0.5 cm pigmented papule
with color variation and irritation on the
left lateral neck and a 1.2 cm tender nodule
on the left occipital scalp. The rest of the
physical exam was negative for suspicious
skin lesions.
Written informed consent was obtained
to do a biopsy on the three lesions spoken
of above. Shave biopsies were performed,
and the specimens were sent to pathology.
The pathology report stated that the
lesions on the neck and scalp came back
as intradermal nevi. The lesion on the
left shoulder came back as superficial
spreading malignant melanoma, Clark level
III. The Breslow thickness was at least
0.46 mm, as the tumor was present at the
deep margin. It showed both junctional
(Figure 1) and dermal (Figure 2) mitoses
with pagetoid spread (Figure 3).
The patient was scheduled to have the
melanoma excision 11 days later. The
area was locally anesthetized, an elliptical
incision was made encompassing the
lesion with 1 cm margins, and the lesion
was excised. The defect was 2.5 cm x 5.6
cm, and closure was 6.6 cm. The lesion
was sent to pathology. Pathology report
showed no residual melanoma.
The patient was advised to wear
sunscreen (SPF 30 or greater) on exposed
skin daily, to wear a brimmed hat while
outside and to avoid mid-day sun when
possible. Monthly self-exams were
recommended, and she was to call if there
were any new or changing lesions.
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Ma l i g n ant m e l a n om a i s a
devastating and life-threatening disease.
There are several subtypes of melanoma.
Some of the most common types of
melanoma are superficial spreading,
nodular, lentigo maligna melanoma, and
acral lentiginous melanoma.
In this case, the patient was diagnosed
with superficial spreading melanoma,
which represents 70 percent of all
melanomas. The most common places
for it to occur are on the legs in women
and on the back in men. As we see with
this case, it is important not to overlook
other locations on the body, as this patient’s
appeared on the shoulder. This form
typically comes from preexisting nevi
and exhibits irregular borders, pigment
variation, and asymmetry.
Melanoma is increasing in incidence
at a higher rate than any other type of
cancer in the United States. It is the sixth
most common cancer in women and the
second most common cancer in women
ages 20 to 29. Epidemiological studies
have shown a dramatic increase in the
incidence of melanoma. The lifetime risk
of developing melanoma in 1935 was 1 in
1,500. It more than doubled by 1960 at 1 in
600.3 In 1996, it was 1 in 87, and in 2002
it increased to 1 in 68.3, Between 1950 and
2001, the incidence of melanoma has gone
up by 610 percent.
In the late 1980s and early ‘90s, several
studies were published that stated that
the incidence in the younger population,
aged 15-30, was finally leveling off.
Unfortunately, recent data released from
the Surveillance, Epidemiology and End
Results (SEER) program have indicated
that the incidence of melanoma has
continued to increase in young white
females between 1997 and 2004. 1 In
the ‘70s, the incidence in young males
increased by 7% each year and in young
females by 9% each year. In the 1980s,
the incidence leveled off for the males
of that age group, while it has continued
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to rise in young women. In fact, in the
United States, the incidence of cutaneous
melanoma has increased among Caucasian
females between the ages of 15 to 30 by
another 50 percent between 1980 and
2004. 6 This brings us to an important
question: What are the causes of this
devastating trend?

Discussion

It is a well-known fact that sun tanning
and tanning salons are associated with an
increased risk of developing melanoma
and other forms of skin cancer. The new
tanning beds with high-pressure tanning
bulbs have been reported to have 12 to
15 times the strength of the sun. Those
that have used tanning beds more than
once have a 55% increased chance of
developing melanoma. This is one of
the possible reasons for the increased
incidence of melanoma in young females.
It has been determined that 71% of those
using tanning beds are women ages 16 to
19. 6 Recent studies have indicated that
36.8% of white female adolescents report
using a tanning booth at least once in their
lives, as compared to 11.2% of their male
counterparts. The number of females who
have used tanning beds three or more
times is 11.2% in 13- to 14-year-olds, while
it is 47.0% in 18- to 19-year-olds. The
same study reports that dieters, regardless
of BMI, and those using two to three
substances (including tobacco, alcohol,
and/or marijuana) were more likely to
use indoor tanning beds. Incidentally,
the use of tanning beds was decreased
among those with higher cognitive ability,
individuals with college-educated mothers,
and those who regularly exercise.
It has been determined that there is a
correlation between melanoma incidence
and socio-economic status. A study
was done in California with 3,800 nonHispanic white females ages 15 to 39.
The study showed surprising results, as
melanoma was more closely linked with
socio-economic status than with those
living in a high-UVR neighborhood. In
fact, there was almost a six-fold increase
in melanoma in those in the affluent
neighborhoods versus those in the poorest
neighborhoods. The authors of that
study stated that it is not likely that this
difference is due to the higher accessibility
of health care for the wealthier girls. People
who are financially stable have more
luxury time, and this time is being spent
exercising outside, gardening, swimming
in the pool, and sun tanning on the beach.
Mid-winter trips to Hawaii or Mexico
also require the appropriate finances and

could be another explanation for this
phenomenon.
Often, one sees the incidence of a disease
increase when screening methods become
more sensitive and it is picked up sooner in
the screening process. Our more effective
screening abilities for finding melanoma
may have contributed to the increasing
incidence of the disease over the last
century. This could explain why although
we are seeing an increase in morbidity,
at the same time we are experiencing a
much lower increase in mortality. Yet
in the recent past, it is not likely that the
cause of the increased incidence is only a
more aggressive screening process. This
wouldn’t explain why incidence continues
to increase in females while it stays much
more stagnant in males of the same age
group.
Another possible reason for this trend
could be changes in the ozone layer. Again,
this would only seem to explain the rise
in incidence among all races, ages, and
genders. This would not explain the split
we see among genders.
There have been many advances in
the treatment of melanoma, and survival
percentages are increasing. The survival
percentages are tightly linked to the stage
of the lesion. According to the American
Cancer Society, the five-year survival rate
is 97% if the cancer is stage 1A, less that 1
mm thick. If the cancer is stage 4, having
metastasized distally, the five-year survival
rate is much more dismal at 15 to 20%.
Thus, early detection is vital to improve the
prognosis.
Even with our increase in survival
percentages, we are still seeing an increase
in mortality. Another way of looking at
this is that we are continuing to see more
deaths from this disease because the rise in
incidences has outweighed our increasing
ability to cure.

Conclusion

With this in mind, until we find a
better cure, our focus should be on risk
reduction. Educating our young women
about sun protection, the risk factors of
skin cancer and skin self-examination
should be our goal. One of our biggest
adversaries is the image society portrays
about tanning. The media depicts tanning
as looking healthy, sexy, and wealthy. A
recent study looked at a variety of teen
magazines to analyze how they portrayed
sun tanning. The magazines talked about
the benefits of tanning beds twice as much
as they did the consequences. Thirty-one
percent of the articles that talked about
tanning also mentioned self-examination,
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and only 16% covered how to do one. It is
of the author’s opinion that we must find
more effective methods to educate young
women about the dangers of tanning
to protect them from the hazardous
influences of the media. Then we will a
see a lower incidence of melanoma in this
demographic.
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ABSTRACT
Giant congenital melanocytic nevi (CMN) are rare occurrences that present significant challenges to dermatological care. Giant CMN
are defined as being greater than 20 cm in diameter and can increase in size through development. The clinical appearance varies depending on
pigmentation, with or without the presence of hair and nodules. NRAS mutations have been suggested as a possible pathogenesis for giant CMN; no
specific genetic inheritance pattern has been identified to date. Overall, patients with giant CMN have a greater risk of developing malignant melanoma
and neurocutaneous melanosis. Such risks emphasize the importance of routine dermatological examinations to detect subtle changes in the nevi in
addition to an initial screening MRI in infancy. Prophylactic surgical excision is often the first-line recommendation for treatment of giant CMN, whereas
more conservative therapies such as dermabrasion, curettage, and laser therapy can be used as alternatives in cases refractory to surgery.

Classification & Clinical
Features

Giant congenital melanocytic nevi
(CMN) are a challenging dermatological
condition for physicians and patients alike.
Overall, the occurrence of giant CMN in
the population is rare, with an incidence of
1 in 20,000 newborns, and the even larger,
“bathing trunk” nevi occur at a rate of 1
in 500,000 newborns. 1 Giant CMN are
primarily classified based on diameter.
For the purpose of this review, a nevus
that exceeds 20 cm in diameter is defined
as a giant CMN. 2,3 Small and medium
congenital CMN are less than 1.5 cm and
between 1.5 and 19.9 cm, respectively.3
Additional classification systems involve
the percentage of total body surface area
involved or the anatomical location. For
instance, a lesion covering greater than 1%
of body surface area in the face and greater
than 2% elsewhere on the body is defined
as a giant CMN.4 Giant CMN also expand
in proportion to one’s growth. One study
estimates the rate of growth enlargement
to be 1.7 on the face, 3.3 on the lower
extremity, and 2.8 on the upper extremity.5
The appearance of giant CMN is similar
to that of common acquired nevi. Giant
CMN may be oval to round in shape and
have well-defined borders.3 Satellite nevi
may also be present at birth.2,3 The nevi
may change in appearance as the child
ages. Often at birth, the giant CMN may
appear light and hairless, without areas
of elevation; through time, the nevi may
increase in pigmentation from tan to black
and present with coarse hairs.3 Additional
features include: variable surface texture
(verrucous, pebbly, or cerebriform),
irregular borders, pigmentation variations,
and the presence of nodular or ulcerative
proliferations.3 The presence of ulcerations
can be concerning for an underlying
melanoma. Leech et al. discussed two
case studies in which newborns had

proliferating nodules in a giant CMN at
birth.6 The first newborn had a large (>1
cm) nodule with a benign proliferation of
monomorphous nevus cells. The second
newborn had a large ulcerative nodule
that showed a pattern of hypercellularity
and pleomorphic cells in various stages
of division which blended into the
surrounding nevus without necrosis; it was
later determined to be benign. In spite
of the alarming pattern of the second
case, neither child has shown any signs of
malignancy to date.6
A giant CMN may regress over time
if is located on the scalp.7 Strauss et al.
reported nearly complete resolution of
medium to giant size CMN on the scalp
at a mean age of 30 months in seven
children.8 The presence of a halo around
a giant CMN may also signal potential
resolution. This occurrence is likely to
result in flattening and lightening of the
nevus secondary to a potential immune
response directed against specific antigens
in the nevus.7 However, most giant CMN
persist and will require a multi-disciplinary
health team to address management.

Histological
Characteristics

The histological features of giant CMN
are relatively similar to that of small
CMN. 3 The nevomelanocytes are often
found in the lower two thirds of the dermis
interspersed among collagen bundles in
single file and other structures such as
hair follicles, sebaceous glands, vascular
units, arrector pili and nerves. 3 Such an
arrangement of nevomelanocytes may
result in inflammation and erythema in the
dermis. Multiple histological patterns have
been recognized in a giant CMN that are
similar to those found in a wide spectrum
of clinical nevi, including neural nevi.3,7
These nevomelanocytes undergo a process

called neurotization whereby the clinical
development of soft nodules and plaques
similar to a neurofibroma occurs on the
back and buttocks.7 Interestingly, both
neurotized CMN and neurofibromas stain
S-100 positive, but CMN often lack the
molecular hallmarks of a neurofibroma
such as glial fibrillary acidic protein
and myelin basic protein. 7 Perhaps the
presence of neural differentiation in a giant
CMN may confer an increased risk of a
comorbid neurological disorder.
Histologically, these nevi manifest
as wavy, spindle cells with tapered ends
embedded within a delicate fibrous stroma;
nevic corpuscles may also be observed.3,7
Although giant CMN can present with
a variety of histological features, it is
atypical for nevomelanocytes to reside in
the epidermis, exhibit a pagetoid pattern,
or have coexisting dermal nodules, most
of which are benign. 3,6 Such atypical
variations may result from excision or
represent variants of giant CMN called
“dysplastic” congenital nevi.3

Embryology & Molecular
Postulations of Giant CMN

The neural crest gives rise to
m e l a n o b l a s t s w h i c h m i g r at e a n d
differentiate into nevomelanoc ytes
in the epidermis and dermis. This
differentiation is regulated by an interplay
of genes including the microphthalmiaassociated transcription factor gene,
c-kit proto-oncogene, and the c-met/
hepatocyte growth factor scatter factor.9-10
Mutations among these genes may lead
to aberrant differentiation and deposition
of melanocytes in the leptomeninges and
placenta.9 Furthermore, the variant of a
rare type of CMN such as a divided nevus
can provide insight into the embryological
origins of CMN. This nevus is seen on
both sides of one’s face along the upper and
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lower eyelids and appears as a single lesion
when the eyelids are closed; this suggests
that CMN develop between the 9th and 20th
week of gestation, when the eyelids and
other structures (such as the glans of the
penis) fuse.3,9
A l t h o u g h mu t at i o n s d i s r u p t i n g
embryological processes may lead to
the development of a giant CMN, other
mutations play a role in the pathogenesis.
A mutation known as NRAS was common
in giant CMN, occurring in 18 of 24 cases,
and therefore could exert a significant
influence in the growth of a giant CMN.11
Another mutation which could be a
potential player in the development of a
giant CMN is BRAF. The BRAF mutation
often occurs in malignant melanoma
secondary to UV exposure.11,12 However,
Bauer et al. showed no BRAF mutations
in 32 melanocytic nevi present at birth;
rather, 26 of 32 cases tested positive for
NRAS mutations. 12 What is interesting
is that when a subset of melanocytic
nevi not detected at birth was analyzed,
a majority was found to contain the
somatic BRAF V600E mutation. 12 Overall,
the absence of the BRAF mutation in
congenital melanocytic nevi suggests that
UV-light-induced mutations do not play a
role in the development of giant CMN and
may confer a decreased risk of malignant
melanoma g iven t he dif ference in
mutational patterns. Finally, upon analysis
of a giant CMN lesion, chromosomal
rearrangements including 1p, 12q, and 19p
were reported in a culture of melanocytes.13
To date there is no specific inheritance
pattern of giant CMN. Wijn et al.
presented two cases of familial giant CMN
where one patient with giant CMN also
had an affected sibling and another patient
had a cousin affected with giant CMN.
9
The authors also reviewed the literature
for familial occurrence of giant CMN and
hypothesized that the sporadic nature
of giant CMN in families, in addition to
the discordance in monozygotic twins,
may suggest a type of “paradominant
inheritance” where the disease manifests
itself due to a postzygotic mutation that
results in loss of heterozygosity.9

Giant CMN & Risk of
Melanoma

There is ongoing debate whether having
a giant CMN increases a patient’s risk for
malignant-melanoma development during
childhood. Several longitudinal studies
have gathered data regarding the potential
for CMN to contribute to melanoma risk.
Marghoob et al. published an update of
ma l i g n ant - mel anoma d e vel opme nt

from the New York University School of
Medicine Large Congenital Melanocytic
Nevi (NYU-LCMN) Registry, at which
time 92 patients with giant CMN were
entered into the database with an average
follow-up of 5.4 years (median age, 3
years).5 Malignant melanoma developed
in three patients at extracutaneous
sites (two in the CNS and one in the
retroperitoneum), and the five-year
cumulative life-table risk for malignantmelanoma development was estimated
to be 4.5%. 5 Bittencourt et al. provided
a follow-up study of the NYU-LCMN
with 160 patients who were followed for
an average of 5.5 years (median age, 14
months). 14 No additional melanomas
had developed since the previous study,
reducing the five-year cumulative lifetable risk to 2.3%.14 Patients were excluded
in both studies if they had previous
melanoma development prior to entry into
the database.
However, there remain discrepancies
in the literature regarding the precise
melanoma risk with a comorbid giant
CMN. In a systematic review of 14 articles,
Krengel et al. reported that the frequency
of melanoma occurrence in CMN ranged
from 0.05% to 10.7%, with a greater
proportion occurring in smaller studies,
possibly due to selection bias. 15 Nine
of the studies focused on large or giant
CMN, and out of 1,539 patients, 39 or 2.5%
developed melanoma in the presence of a
large or giant CMN; hence the proportion
of melanomas occurring in a large or giant
CMN was greater than the total melanoma
occurrence (0.07%) in CMN among the
14 studies.15 Additionally, the majority of
melanomas were found to arise within the
CMN, in 33 of 49 cases or 67%, in contrast
to the 22% that arose in extracutaneous or
unknown primary sites.15
Overall, the occurrence of a giant CMN
increases a patient’s chance for developing
melanomas. 2,5,14-17 Certain risk factors
also increase the likelihood of developing
malignant melanoma with a giant CMN.
Melanomas are more likely to occur if the
giant CMN has a diameter that exceeds
49 cm.14,16 Localization of a giant CMN
on the trunk (compared to the scalp or
extremities) is another risk factor for
melanoma development. 2 Increased
numbers of satellite nevi are associated
with greater melanoma occurrence rates,
and in the Bittencourt et al. study released
in 2000, 145 of the total 160 included
participants had satellite nevi.14

Neurocutaneous Melanosis
Neurocutaneous melanosis (NCM) is

a rare but serious complication of giant
CMN. This condition refers to the
proliferation of melanocytes in the central
nervous system along the leptomeninges,
resulting in increased intracranial pressure
and symptoms such as headache, focal
neurologic deficits, and, in severe cases,
seizures.2,17 DeDavid et al. reviewed the
records of 117 patients from the NYULCMN registry and 172 cases of LCMN
worldwide and found that of the 289 total
patients with large CMN, manifest CNS
involvement was present in 33 patients.18
All of these patients had nevi in a posterior
axial location in addition to the presence
of satellite nevi in 31 of the 33 patients
with manifest NCM.18 Furthermore, this
systematic review reported that at the time
of the study, six of the 33 patients with
symptomatic disease were alive, while half
of those who had died had passed away
before age five.18 Among the 33 patients
with NCM, 21 or 64% had comorbid
CNS melanomas. 18 A later follow-up
study of the NYU-LCMN including 160
patients showed that only four patients
had manifest NCM, resulting in a fiveyear life-table risk of 2.5% for developing
NCM; interestingly, two of the four
patients had CNS melanomas, and all four
of the patients were deceased at the time
of publication. 14 Similar to melanoma
development, certain risk factors, such
as posterior axial location and satellite
nevi, increase a patient’s risk for NCM.14,16
Marghoob et al. showed that giant-CMN
patients having greater than or equal to
20 satellites had a 5.1-fold increased risk
for NCM compared to those patients with
fewer than 20 satellite lesions.19 Given its
poor prognosis, the potential for patients
with a giant CMN to develop NCM is
a serious complication that must be
addressed in patient management.

Treatment Overview

The presence of a giant CMN often
presents a psychosocial burden for both
the patient and family members. Children
with giant CMN are more likely to suffer
from anxiety, depression, and other
behavioral problems.2,7 Hence, treatment
must be multifaceted to address the
dermatological, psychological, and other
health concerns of a giant CMN. Current
treatment options include: dermabrasion,
curettage, chemical peels, laser therapy,
and surgical excision. Dermabrasion
removes the epidermis and the upper
dermis (where nevomelanocytes often
concentrate in infancy), lightening the
nevus and enabling easier detection of
melanomas in deeper tissues; however,
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the resulting skin texture becomes more
sensitive, with reduced hair density. 20
Curettage is another treatment that takes
advantage of a cleavage plane present in
early infancy to separate the superficial
and deeper layers of the dermis and
remove nevomelanocytes.20 Laser therapy
using lasers such as the Q-switched ruby,
alexandrite, and Nd:YAG are commonly
used to treat CMN, with the Q-switched
ruby laser being the best studied for
giant CMN. 1,20 The laser emits certain
wavelengths that absorb the melanin
pigment and uses thermal energy to destroy
the melanocytes, resulting in decreased
pigmentation and scar tissue compared to
dermabrasion and curettage.20 Waldorf et
al. used the Q-switched ruby laser in the
treatment of 18 patients with small CMN
and attained an average clearance of 76%
after eight sessions; in only five patients was
the clearance of pigment greater than 90%.21
Furthermore, histological studies showed
clearing of nevus cells in the upper reticular
dermis only, with no reduction in the lower
reticular dermis.21 In spite of improvements
in cosmetic appearance in each of the above
treatment modalities, repigmentation and
the persistence of dermal nevomelanocytes
that can mask a potential melanoma
secondary to scar tissue remain current
disadvantages. 1,2,20,21 Yet, when surgical
intervention is not possible, these therapies
do provide alternative treatment options for
patients with giant CMN.
Surgical excision is often sought to
further improve cosmetic appearance of
CMN. The primary indication for surgery
is the occurrence of melanoma and/or other
malignancy. 2 Given that the likelihood
of developing melanoma is higher in
childhood, surgical intervention should be
performed as early as six months. 2,20 In
addition, infants and younger children may
be better able to tolerate multiple surgical
excisions and stages with greater healing
rates and less chance for scarring than
older children.2 The limitations of surgery,
however, include infection, discomfort,
anesthesia risks, immobility secondary to
scar formation, and psychosocial factors.2,20
Kishi et al. treated five patients with giant
CMN on the trunk with an enzymatically
separated epidermal sheet graft at two
months.22 The procedure was tolerated well
in all five patients, and the grafted areas
became soft, lighter and lacked hair growth
over a few months; in addition, one-year
follow-up histological studies of the grafts
showed no nevus cells.22 In another study,
Schiestl et al. tested an artificial skin graft
known as Integra Artificial Skin® (Integra)
to treat giant CMN in 12 patients. 4 The
Integra implant involved two stages, with

the insertion of Integra in the first stage and
removal of the silicone layer in the second
stage; the take rates of Integra ranged
from 95 to 100% in the first stage, and the
second skin graft resulted in take rates
ranging from 95 to 100% as well.4 Integra
was successful in eight of the 12 patients
and failed in the other four secondary to
infection complications; overall, the Integra
patients reported a functional and cosmetic
benefit of Excellent in 58% of cases, Good
in 25%, and Fair in 15%, within a follow-up
period of six months to four years. In yet
another study, Fahmy et. al performed a
staged excision and used tissue expanders
(TE) from distant skin to treat 12 patients
with giant CMN using 37 different sizes of
TEs for a total of 86 operative procedures.1
Complications arose in seven or 19% of
the 37 TEs due to complications such as
exposure of the expander, infection,
expander failure and/or port failure. 1
However, patient satisfaction was based on
10 items (including body image), and 58%
of the patients reported a good satisfaction
rate while 8% reported mild satisfaction
due to the experience of complications. 1
Certainly, surgical advances have improved
the functional and cosmetic outcomes of
giant CMN and will continue to advance as
new biotechnologies such as autografts and
biological growth factors become available.

surgery should be postponed in patients
who have started to develop symptoms of
neurocutaneous melanosis.2
Although the precise melanoma risk is
unknown, patients should still be instructed
on sun-protection habits and receive routine
dermatological examinations which include
taking photographs to monitor changes
from baseline. Furthermore, one should
palpate the nevi to detect firm nodules
and note the presence of new lesions,
which should be biopsied for histological
examination.7 All treatment options should
be presented to the patient and family with
realistic goals of treatment and surgical
outcomes. It is important to note that
even successful surgical excision does not
preclude the chance that a melanoma may
develop underneath a skin graft, and hence
long-term follow-up is necessary.7 Lastly,
because of the significant risk of depression
and other behavioral issues in patients with
giant CMN, support from a psychologist
and support groups are assets to treatment.

Current Recommendations
& Conclusion

4.

Giant CMN remain a clinical challenge,
and care must be taken to educate patients
and families on the risks, treatment
cours e, and pre vent at ive me asures
involved with giant CMN. Giant CMN
are often associated with developmental
disorders including but not limited to
spina bifida, tethered cord syndrome,
scoliosis, clubfoot, rhabdomyosarcoma,
l ip o s aroma , sub c ut ane ous at rophy,
choroid plexus papilloma, and cranial
bone hypertrophy. 2,3,23 The increased
comorbidities associated with giant
CMN emphasize the importance of
having a healthcare team involved in a
patient’s care including a dermatologist,
pediatrician, plastic surgeon, neurologist,
pathologist, and psychologist to meet the
multi-disciplinary needs of patients with
giant CMN. 2 Notably, patients should
receive a screening gadolinium-enhanced
MRI at four to six months of age, before
myelination obscures the potential for
neurocutaneous melanosis to appear.2,20 In
addition, routine neurologic examination
must be performed in all cases of giant
CMN, and an MRI should be ordered if the
patient develops symptoms.2 Prophylactic
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Case Report:

A 52-year-old African-American female
presented with complaints of having
“stiff skin” that progressively impaired
her movement over the past five years.
The skin “tightness” had started on the
body, and then progressed to include her
hands, trunk, legs and finally face. She
complained of constant pain, with
restrictions of movement requiring use of
a walker. She experienced worsening of the
pain in her hands, accompanied by color
changes and tingling in cold weather. She
had seen a doctor years prior, who told her
she had an untreatable condition. At that
time, the patient was offered no therapy.
Her review of systems was positive
for difficulty swallowing, acid reflux,
dyspnea on exertion, nonproductive
cough, diffuse arthralgias and myalgias,
subjective decreased range of motion,
and chronic fatigue. Her past medical
history was significant for hypertension
and gastroesophageal reflux disease.
The patient was taking Lisinopril and
Percocet, and denied alcohol and drug
use. Her family history was negative for
any significant dermatologic diseases or
autoimmune disorders.
Physical exam revealed taught, shiny
skin with a salt and pepper pigmentation
throughout the abdomen, back, and
extremities. There was complete hair
loss of both upper and lower extremities.
Hyperpigmented, thickened plaques
spanned the trunk, thighs and upper
extremities bilaterally. There were patchy
areas of sparing in affected locations,
including complete sparing of both
antecubital fossas (Figures 1-3). The
hands and feet revealed sclerodactyly, a
localized thickening and tightness of
the skin of the fingers and toes, often
accompanied by atrophy of underlying
soft tissue. There were ulcerations on the
dorsal aspect of the skin overlying the
proximal interphalangeal (PIP) joints of
the right second and third digits (Figures
4). The nail plate and bed were unable to
be assessed, as patient was wearing acrylic
nails.
Laboratory analysis showed a high
positive ANA screen, with an ANA titer
of 1:320 nucleolar pattern. Antibodies to

Fig. 1 Shiny, taught skin with
hair loss

	
  

Fig. 2 Hyperpigmented, indurated
plaques

	
  

Fig. 3 Sparing of antecubital fossa

	
  

ribonuclear protein (RNP), centromere,
and Scl70 were all found to be negative.
Rheumatoid factor (RF) was also negative.
Urinalysis and complete metabolic panel
were normal, and glomerular filtration
rate was decreased to 51.98. Complete
blood count revealed a hemoglobin of 11.0,
hematocrit of 33.9, and mean corpuscular
volume of 76.2.
A 3mm punch biopsy of the left upper
arm was taken, which revealed extensive
fibrosis. The pan-dermal fibrosing
reaction was evident by numerous collagen
bundles extending to the subcutis (Figures
5 and 6). The histologic specimen revealed
a reduced number of adnexal structures,
with minimal inflammatory cell infiltrate
(Figure 7). This is characteristic of
systemic sclerosis, and distinct from
localized scleroderma (morphea), in which
there is a prominent inflammatory cell
infiltrate.
The clinical presentation of this patient
led to the diagnosis of diffuse cutaneous
systemic sclerosis. Her diagnosis was
confirmed by histological evaluation of
a skin biopsy. The patient’s bloodwork
supported the diagnosis, as a nucleolar
pattern ANA titer is more specific for
systemic sclerosis than other patterns,
despite being less common. Although she
did not have anti-Scl70 or anti-centromere
antibodies, these are found in less than
30% of patients with the diffuse form of
disease. The patient was transferred to
another facility for further workup and
management. Treatment was initiated
with colchicine, topical clobetasol/
vitamin D therapy, Lipitor, lisinopril and
nifedipine. The patient was also referred
to rheumatology, gastroenterology and
pulmonology. After missing several
app oint ments, her t re at ment wit h
methotrexate and prednisone had to be
deferred. Unfortunately, the patient was
lost to follow-up.

Discussion:
Fig. 4 Sclerodectaly and ulcerations overlying PIP joints

	
  

Systemic sclerosis (SSc), also known
as scleroderma, is a complex disorder
characterized by vascular alterations,
autoantibodies against various cellular
antigens, and extensive fibrosis.1 Although
Khani, Kleydman, Gropper, Hoffman 25

at present there is no single unifying
hypothesis to explain all aspects of the
disease, evidence has shown the primary
insult to be directed against blood
vessels, causing endothelial cell injury.
Chronic inflammatory cell infiltration
and subsequent cytokine production,
combined with oxidative damage and cell
injury, results in the development of tissue
fibrosis.2
The disease is divided into two
conventionally used subsets, despite
microarrays revealing more subsets than
previously appreciated. Autoantibodies
are used to help classify subtypes and
convey both diagnostic and prognostic
information. The most pre valent
autoantibodies associated with SSc
are anticentromere antibodies, antitopoisomerase I (or anti-Scl70) antibodies
and anti-RNA polymerase III antibodies.
They are all mutually exclusive, and tend
not to overlap with autoantibodies from
other autoimmune diseases.3
The two main subsets of SSc are limited
cutaneous (lcSSc) and diffuse cutaneous
(dcSSc). The limited cutaneous form
is characterized by an initial onset of
Raynaud’s phenomenon in the early stages
of disease.3 Raynaud’s phenomenon is a
reversible spasm of the small arteries and
arterioles in the fingers and toes.4 Several
years after the appearance of Raynaud’s, the
cutaneous fibrosis component manifests,
but only as thickening of the skin of
fingers and hands. CREST syndrome
represents a subset of lcSSc, defined by
calcinosis, R aynaud’s phenomenon,
esophageal dysmotility, sclerodactyly, and
telangiestasias. Seventy percent of lcSSc
patients have anticentromere antibodies,
which confer an increased risk of
pulmonary artery hypertension (PAH). 3
The anticentromere antibodies associated
with lcSSc are typically more common
in Caucasians. 5 Diffuse cutaneous
systemic sclerosis presents initially with
symmetric finger and hand swelling. It
later generalizes to the forearms, arms,
face, trunk, and lower extremities. In
general, the onset of edema in dcSSc
occurs shortly after the first episode of
Raynaud’s. The edema becomes a firm,
bound-down induration, with fibrosis
leading to deformities of the digits such as
fixed flexion contractures of the proximal
interphalangeal joints. Twenty percent of
dcSSc patients have anti-topoisomerase I
antibodies, which confer a worse prognosis
with increased pulmonary disease and
increased mortality.3 The presence of antitopoisomerase I antibodies is found to be
more common in African Americans. 5
Another twenty percent of dcSSc patients

have anti-RNA polymerase III antibodies,
which confer an increased risk of
scleroderma renal crisis (SRC).3

Environment and Genetics

The extremely complex pathogenesis
of SSc generally involves abnormalities of
both the vascular and immune systems,
which ultimately lead to fibrosis of end
organs. Several etiologies are suspected
to be linked to the pathogenesis of
SSc. Environmental factors such as
occupational and industrial exposure to
vinyl chloride, silica dust, and organic
solvents, as well as drugs such as
bleomycin, pentazocine, and cocaine have
all been implicated as potential causes of
disease.3 Gadolinium-based MRI contrast
has been reportedly linked to nephrogenic
systemic fibrosis, a condition of renal
dysfunction with thickening and hardening
of the skin. Nephrogenic systemic fibrosis
has recently been demonstrated to have
increased expression of transforming
growth factor beta (TGFβ),6 which is one
of the most well-described growth factors
involved in the pathogenesis of SSc.
Infectious agents have also been shown
to play a role in the immunopathogenesis
of SSc. Viruses such as cytomegalovirus
(CMV) and parvovirus B19 have been
linked to SSc development. It is thought
that molecular mimicry occurs, whereby
antibodies that recognize viral antigens
cross-react with endothelial cells to
induce apoptosis. 3 More recent studies
have expanded the link between infectious
agents and SSc to include Epstein-Barr
virus (EBV), hepatitis B virus (HBV)
and Toxoplasma gondii, shown by
demonstrating high titers of antibodies
against these infectious antigens in patients
with scleroderma.7
There is conf licting evidence to
support the contribution of genetics to
SSc pathogenesis. The largest twin study
to date showed a low concordance rate
of SSc among identical twins, suggesting
a low heritability component in the
development of disease. 3 However,
despite this seemingly low rate, it is still
approximately 300 times higher than the
frequency expected by chance alone.5 The
Choctaw Indians of Oklahoma reportedly
had the highest worldwide prevalence rates
of SSc, and a unique human leukocyte
antigen (HLA) haplotype that may confer
a genetic risk. Furthermore, studies of
a Korean cohort and two Caucasian
cohorts showed susceptibility at two HLA
loci. Several genetic polymorphisms have
been identified to confer susceptibility
to SSc; however, they have failed to be

26	My Skin is so Stiff: Case Report and Discussion of Systemic Sclerosis

confirmed in follow-up studies.3,8 Overall,
a specific genetic mode of inheritance of
SSc remains to be elucidated. Despite the
lack of a clear genetic inheritance, gene
expression in scleroderma skin is distinct
from that of healthy controls, with over
2,000 genes differentially expressed. This
was demonstrated in studies showing
both lesional and nonlesional biopsies
of SSc patients to exhibit nearly identical
patterns of gene expression, ones which
are distinct from healthy controls.3 Based
on the currently available data, it is likely
that genetic factors provide a susceptible
environment that predisposes individuals
to the development and progression of SSc.
A highly controversial theory behind
development of SSc is the concept of
microchimerism. It has been hypothesized
that allogenic fetal and maternal cells
which cross the placenta during gestation
may contribute to disease pathogenesis.
HLA compatibility allows for fetal or
maternal cells to cross the placenta and
persist in the bloodstream. The theory
states that these engrafted fetal cells
become activated by some external
trigger and mount a graft-versushost response on the mother or future
offspring, thus resulting in SSc disease
manifestation.5 Another concept linked
to the development of SSc is alterations
in collagen transcription genes. In SSc,
fibroblasts have an increased expression
of genes involved in the production
and deposition of type I collagen. Type
I collagen is the most prevalent protein
found in patients with SSc and is thought
to be responsible for the most severe
clinical symptoms. The disease state of SSc
can be distinguished from normal wound
healing by the autonomous and persistent
upregulation of collagen gene expression.5

Immunologic alterations

Immune dysregulation and increased
circulating levels of cytokines also play
a role in the development of SSc.9 The
humoral immune system has gained
recent attention, as one of the most
common manifestations of SSc is the
presence of specific autoantibodies.
Some of them have been described as
exclusively associated with SSc, while
others are associated with various clinical
manifestations of the disease such as
pulmonary or other organ involvement. 5
Despite the well-described presence of
autoantibodies, the jury remains out on
whether or not they are directly involved
in actual disease development and
progression. Although microarray analyses
of skin biopsies have shown conflicting

results, a role of B-cell autoantibodies
in the pathogenesis of SSc is implicated.
Lung-tissue histology from SSc patients has
demonstrated lymphoid aggregates of B
cells, suggesting their involvement in lung
disease. Investigators have also shown an
overexpression of activation markers for
memory B cells in SSc patients compared to
controls.3
The cellular immune system, and activity
of T helper (Th) cells, is tightly linked to
SSc. Studies have shown a predominance
of Th2 peripheral blood cells in SSc
patients, as compared to Th1 cells. Of note,
these immune cells are most pronounced
in those with interstitial lung disease,
corresponding to a decreased forced
vital capacity. Furthermore, increased
IL-13 correlates with a greater degree
of fibrosis, particularly in those with
diffuse-type SSc. It is suspected that
IL-13 contributes to fibrosis through
TGFβ induction by macrophages. 3
Th2 cytokines such as IL-4, IL-5, IL-13
and IL-21 can also act independently
of the TGFβ signaling pathway in
stimulating fibroblast proliferation and
collagen deposition. 10 Several reports
have implicated the role of Th1 cells
in SSc, specifically from observations
of increased interferon (IFN) geneexpression signatures. There was found
to be increased IFN- mRNA in vascular
and perivascular cells. This data suggests
a local activation of leukocytes within
the vasculature. It has also been shown
that anti-topoisomerase I antibodies
induce significantly elevated IFN-
levels, while anticentromere antibodies
appear to have a negative regulatory
impact on IFN-. Lung biopsies have
linked increased induction of IFN- with
greater tissue injury. This provides partial
evidence for the diverse phenotypes seen
in limited compared to diffuse SSc subsets,
by demonstrating increased degrees of IFN
response leading to a more severe lung
fibrosis.3 Numerous chemokines have been
implicated in the development of SSc, but
chemokine CCL2 has received the most
attention. Both the skin and serum of SSc
patients have shown elevated levels of CCL2,
in some cases corresponding to major organ
involvement such as pulmonary fibrosis. It
has been suggested that an autocrine loop
of CCL2 and its receptor, CCR2, may be
contributing to the early stages of fibrosis.3

Fibrosis

Fibrosis results from chronic
inflammation, defined as an immune
response that persists for several months,
in which tissue remodeling and repair

process.3 Fibrosis occurs when the synthesis
of new collagen by myofibroblasts exceeds
the rate of degradation, leading to an overall
increase in collagen. 10 This unregulated
wound healing due to activation and
differentiation of fibroblasts into collagen
and ECM-producing myofibroblasts is
a highly complex process. It is partially
attributable to local tissue injury causing the
release of cytokines and growth factors.3 In
SSc, this remodeling and fibrosis ultimately
leads to organ failure and death.
Fibroblasts obtained from lesional skin or
fibrotic lungs in SSc patients were shown to
have constitutively activated myofibroblastlike phenotypes, characterized by
Fig. 5 Extensive
enhanced ECM synthesis with secretion
pan-dermal fibrosis
of cytokines and chemokines and
increased expression of cell surface
receptors. 10 Various mechanisms are
thought to be responsible for regulating
myofibroblast activity. The exact origin
of myofibroblasts in SSc has yet to be
definitively established; however, a few
potential sources have been described.
	
  
They are thought to be derived from
Fig. 6 Collagen extending local fibroblasts; transdifferentiation
to subcutis
of epithelial and endothelial cells
known as epithelial- or endothelialto-mesenchymal transition; bonemarrow stem-cell derived fibrocytes; or
smooth-muscle-like pericytes found in
vascular walls. 3 It is thought that the
	
  
SSc fibroblast phenotype is maintained
Fig. 7 Minimal
by an autocrine TGFβ signal, since these
inflammatory infiltrate
fibroblast characteristics are reproducible
in normal human fibroblasts following
TGFβ stimulation. The cytokine TGFβ
is the most extensively studied regulator
of the ECM and is tightly linked to the
development of fibrosis in disease. 10
	
  
the previously described etiologic factors, as TGFβ induces fibrosis via stimulation
well as endothelial cell damage and vascular of ECM synthesis by fibroblasts and
alterations which will be detailed later, myofibroblasts.3 It also acts by decreasing
represent the irritating stimuli that result in the synthesis of collagen-degrading
met alloproteinas es and stimu lating
fibrosis.
The process of tissue repair typically production of metalloproteinase inhibitors.5
involves a regenerative phase and a TGFβ is secreted by numerous cell types
fibrosis phase. The regenerative phase including fibroblasts, myofibroblasts,
has no lasting evidence of damage, as T cells, monocytes, macrophages and
injured cells become replaced by cells of platelets, 3 though circulating monocytes
the same type. In the fibrosis phase, or and macrophages are the primary source
fibroplasia, normal parenchymal tissue of TGFβ. Regulation occurs at the level of
is replaced by connective tissue.10 Under TGFβ secretion and activation, as opposed
normal conditions, fibroblasts produce little to translational expression. TGFβ is stored
extracellular matrix (ECM) components.3 in its latent form and activated by various
However, the generally beneficial repair proteases.10 TGFβ signal transduction is
process becomes pathogenic when normal highly intricate, involving multiple receptors
tissue is replaced by permanent fibrotic scar and signaling intermediates. It appears that
tissue from substantial deposition of ECM.10 TGFβ sensitizes fibroblasts and maintains
The myofibroblast is a modified fibroblast, them in a persistently activated state via
which exhibits features of smooth-muscle an autocrine mechanism loop, leading to
cells that are critical for tissue contraction further TGFβ production.5
and remodeling during the wound-healing
Critical to pathogenesis of SSc is the
processes occur simultaneously. This
is in contrast to acute inflammation,
characterized by rapidly resolving vascular
changes, edema, and a neutrophilic
response. Chronic fibrosis usually results
from a common persistent irritant that
sustains production of growth factors,
proteolytic enzymes, angiogenic factors
and fibrogenic cytokines. The irritants
leading to tissue damage include infections,
autoimmune reactions, toxins, radiation and
mechanical injury. These irritating stimuli
result in the deposition of connective-tissue
components that progressively remodel and
destroy normal tissue architecture.10 In SSc,
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signaling cascade involving the SMAD
family of proteins. Activated TGFβ
signals phosphorylation of SMAD protein
intermediates via transmembrane receptors
to modulate the transcription of collagen.
Once activated, TGFβ binds to its receptor,
which then becomes phosphorylated. The
phosphorylated receptor subsequently
signals phosphor ylation of SMAD2
and SMAD3, thereby activating them.
Activated SMAD2 and SMAD3 then form
a complex with SMAD4, which allows for
translocation of the entire complex into
the nucleus. Once within the nucleus,
intranuclear proteins aid the complex in
binding directly to promoter regions of
genes responsible for collagen production.5
Dysregulation of the SMAD and nonSMAD downstream pathways of TGFβ
activation contributes to the abnormal
fibrogenic response seen in SSc. Of note,
SMAD7 is an inhibitory SMAD which can
bind to the TGFβ receptor complex early in
the cascade and prevent phosphorylation
of SMAD2 and SMAD3. Recent studies
have described substantially decreased
SMAD7 levels in fibroblasts and skin of SSc
patients.5
Evidence exists to support the role of
connective-tissue growth factor (CTGF)
and endothelin-1 (ET-1) in persistent
fibroblast activation due to the autocrine
TGFβ loop, as these factors are induced by
TGFβ.3 CTGF is involved in angiogenesis
and structural organization of connective
tissue. 5 It also exerts a profibrotic
effect via upregulation of collagen,
fibronectin and integrin and stimulation
of fibroblast proliferation. Although the
exact pathogenesis of CTGF is not fully
understood, it is postulated to represent a
downstream mediator of TGFβ. ET-1 is
a potent vasoconstrictor, with additional
pro-fibrotic properties.

Vascular and endothelial
aberrations

Chronic fibrosis in SSc is tightly linked
to vascular disruption, which precedes the
fibrotic changes. Vascular disease results
from damage to the endothelial-cell layer
of the microvasculature. This injury leads
to over-expression of adhesion molecules,
leukocyte and pericyte proliferation,
platelet adhesion and activation, and influx
of perivascular infiltrate. Myofibroblasts
in the endothelium create a vasculopathy
of intimal thickening, fibrosis, and marked
luminal narrowing, with fairly normal
media and smooth-muscle hypertrophy.
This results in compromised regional
blood flow, with tissue ischemia and
fibrosis that ultimately lead to organ

dysfunction.2
Electron microscopy of skin biopsies
from SSc patients show signs of endothelial
injury, apoptosis, and perivascular edema.
In SSc there exists endothelial-cell injury
and capillary destruction, accompanied
by a perivascular reaction involving
immune cells and fibroblasts.2 Increased
vascular permeability allows mononuclear
cell transmigration into the perivascular
space, resulting in edema. This vascularcellular interaction precedes the later tissue
fibrosis, occurring as vessels loose elasticity
to become fibrotic and occluded.3
When vascular endothelium is disrupted,
there is a downstream alteration of
“biomarkers,” which are certain molecules
having increased production or impaired
release. This imbalance of regulatory
factors alters local blood flow and
contributes to the vascular instability of
SSc. Disrupted endothelial cells result in
increased coagulation, platelet activation,
and release of adhesion molecules
and proangiogenic factors. 2 The highly
upregulated proangiogenic factors such
as platelet-derived growth factor (PDGF),
TGFβ, ET-1 and chemokine CCL2 are
activators of smooth-muscle cells and
stromal fibroblasts, thus contributing to
proliferative vasculopathy and fibrosis. 3
The platelet products PDGF and TGFβ
also increase production and deposition
of ECM. Skin biopsies have demonstrated
increased circulating levels of the
biomarker von Willebrand factor, shown
to leak into the perivascular space of
scleroderma patients. There is a further
increase in the potent vasoconstrictor
ET-1, which acts on vascular smoothmuscle cells to potentially induce
myofibroblast expression 2 along with
e x h ibit i ng pro - f ibrot i c prop e r t i e s
via activation of TGFβ, as previously
mentioned.
Despite an increase in the
aforementioned proangiogenic factors,
in vitro studies paradoxically show
defective angiogenesis in SSc patients,
evident by decreased capillary density
and low expression of molecules which
facilitate the action of vascular endothelial
growth factor (VEGF). Some studies
have led to the implication of a soluble
inhibitor of angiogenesis. During the
early, acute phase of SSc, proangiogenic
factors like VEGF are released; however,
antiangiogenic proteolytic enzymes
also become activated. More severe
disease is noted to have elevated levels
of endostatin, an angiogenesis inhibitor
derived from collagen. Stabilization of
proangiogenic factors becomes blocked
by the concurrent up-regulation of these
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angiogenesis inhibitors. This imbalance of
proangiogenic and antiangiogenic factors
favors decreased ability for new vessel
formation.2
Systemic sclerosis is also characterized
by impaired vasculogenesis, or vascular
repair. Endothelial progenitor cells
(EPCs) are mononuclear cells produced in
the bone marrow, which travel to sites of
vascular injury and ischemia to mediate
vasculogenesis.3 Advanced stages of SSc
have shown patients with significantly
fewer and functionally impaired EPCs. 11
When bone-marrow mesenchymal cells are
defective, SSc patients are unable to repair
or replace endothelial cells after injury.
Studies have shown that administration of
statins (HMG-CoA reductase inhibitors),
which increase progenitor cells necessary
for vasculogenesis, result in increased
circulating endothelial cells. Further
research is needed to confirm this finding.2
Nitric oxide (NO) is a potent vasodilator,
which also inhibits platelet aggregation
and reduces endothelial cell activation
by cytokines. Angiotensin II (ANG II)
is a vasoconstrictor which regulates cell
growth, inflammation, and vascular
fibrosis by increasing activation of TGFβ
and CTGF. In SSc patients, dysfunctional
vascular tone is attributed to both an
intrinsic defect in NO production in
endothelial cells and an increased level
of ANG II. Raynaud’s phenomenon,
characterized by vasospasm of digital
arteries and cutaneous vessels, is partly
influenced by impaired vasodilation
from a deficiency of the vasodilatory
neuropeptides substance P and calcitonin
gene-related peptide (CGRP).2
The exact pathogenesis leading to
endothelial cell injury in SSc is not entirely
elucidated, but several possible causes have
been proposed. Data has suggested that
activated cytolytic T cells cause endothelial
cell injur y via release of granzyme
proteolytic enzymes. 2 The role of antiendothelial cell antibodies (AECAs) has
also been proposed, and it is suggested
that the presence of AECAs may correlate
with EPC death by apoptosis.11 Systemic
sclerosis patients possess IgG antibodies
that react with endothelial cells. It remains
unclear whether these antibodies serve as a
primary mechanism of endothelial damage
or represent a secondary consequence of
such injury.3 Nonetheless, the presence
of these antibodies correlates with more
severe clinical vascular disease including
digital ischemia, abnormal nailfold
capillaries, PAH and microvascular
disease in pulmonar y fibrosis. 2 As
previously described, viral and bacterial
infection might play a role in endothelial

apoptosis, as there are increased antiCMV antibodies found in SSc patients.
Furthermore, activation of the cellular
and humoral immune system is thought
to lead to endothelial injury. Studies have
shown defective complement due to loss
of protective molecules, representing
either a sign of vascular injury itself or a
contributing factor to the damage via
complement activation.2 Pericytes are cells
that support endothelial-cell functions
in arterioles, capillaries and venules. In
scleroderma, pericytes are hyperplastic,
and when activated they express PDGF
and interact with fibroblasts in the early
stages of the disease. It is possible that these
pericyte-fibroblast interactions contribute to
the vascular disruption seen in SSc.2
Several studies have shown decreased
serum antioxidant levels and increased
markers of oxidative damage in scleroderma
patients.3 One cohort of SSc patients was
shown to have deficiencies of ascorbic
acid and selenium,12 while another showed
reduced concentrations of alpha-tocopherol
(vitamin E) and carotene.13 Signs of lipid
peroxidation were demonstrated using the
clinical marker F2 isoprostanes. These
F2 isoprostanes represent a family of
compounds generated from arachidonic
acid via a free-radical-catalyzed mechanism.
Elevated levels of urinary concentrations
of F2 isoprostanes have been shown in
SSc when compared to healthy control
subjects. 14 Despite clear evidence of
oxidative damage, the primary insult leading
to reactive oxygen species (ROS) generation
remains to be elucidated. 3 It is known
that vasoconstriction leading to decreased
tissue perfusion and hypoxia causes cell
injury and alterations in function.2 Tissue
hypoxia induces ECM genes, which mediate
fibrosis. Ischemia leads to the release of
free radicals into the vascular cells from
macrophages, endothelial cells, and
vascular smooth-muscle cells. Lipoproteins
represent an additional contributor to
oxidative damage. Studies show that SSc
patients have increased levels of oxidized
lipoproteins such as LDL, which has
innate properties of enhancing smoothmuscle-cell proliferation and activating
endothelial cells. 2 The oxidative stress
caused by these reactive oxygen species
mediates fibrosis via direct activation of
fibroblasts and endothelial cells, and by
releasing the pro-fibrotic cytokines TGFβ
and PDGF. Perivascular cells in SSc are also
shown to have increased PDGF receptors.
Continuous oxidative stress from repeated
ischemia-reperfusion injury might lead to
expression of neoantigens that perpetuate
an autoimmune response.2 The question

remains, however, whether ROS initiate the
vascular damage and instability leading to
Raynaud’s phenomenon, or if the ischemiareperfusion injury from vasospasm leads to
ROS generation.
The role of antiphospholipid antibodies
in SSc is unclear, although they are
suggested to be involved in macrovascular
disease, as their presence has been shown
to be associated with digital ischemia. 2
Alterations in coagulation are thought to
be attributable to endothelial-cell injury
as well. The endothelium is responsible
for maintaining an antithrombotic lining,
with tight regulation of the coagulation
process. 3 In patients with SSc, elevated
fibrinogen levels and defective tissue
plasminogen activator (tPA) release alters
the balance of intravascular coagulation and
fibrinolysis to favor coagulation. Tissue
plasminogen activator is necessary to
cleave plasminogen into plasmin, which
is necessary for mediating fibrinolysis. A
deficiency of tPA alters the fibrinolytic
pathway, thus predisposing SSc patients to
fibrin deposition and vascular obstruction
due to thrombosis.2

Clinical manifestations

Within the skin of SSc patients, there is
increased collagen, abnormal vasculature,
and an inflammatory infiltrate. The
collagen consists of a homogenous,
hyalinized pattern extending from the
papillary dermis to the subcutis. This
increased collagen ultimately replaces
subcutaneous fat and eccrine sweat
glands, which have atrophied. 3 Direct
immunofluorescence studies are usually
negative for immunoglobulin deposition at
the dermoepidermal junction and within
the microvasculature, distinguishing SSc
from other autoimmune connectivetissue disorders such as systemic lupus
erythematosus (SLE).3 Although SSc has
long been considered a disease of tissue
fibrosis, the associated endothelial-cell
injury and vascular disruption play a
fundamental role in tissue damage. The
clinical consequences of vascular disease
are not limited to cutaneous vessels but also
involve vasculature of the extremities and
multiple organs.2 The widespread effects of
vascular disease and tissue fibrosis can lead
to internal organ dysfunction, a significant
cause of morbidity and mortality among SSc
patients.
Raynaud’s phenomenon is caused by
disease of the thermoregulatory vessels
in the skin and small to medium vessels
of the peripheral arterial system of limbs.
The normal vasospastic response to
environmental decreases in temperature is

exaggerated, resulting in color changes of
the skin (pallor, cyanosis, or hyperemia).
The attacks are typically symmetrical and
resolve 15-20 minutes after re-warming.
Systemic sclerosis patients experience
frequent ischemic events that can result
in digital ulcers or amputation. The
nailfold capillaries are also impacted
by microvascular disease in SSc. The
damage is characterized by cutaneous
capillar y str uctural alterations and
decreased density and blood flow. Nailfold
capillaries demonstrate enlarged capillary
loops surrounded by avascular areas.
Telangiectasias of the face, hands, fingers
and mucous membranes are common
among scleroderma patients as well. While
more likely to occur with limited SSc
subtypes, they are present in later stages of
all subtypes. Telangiectasia lesions consist
of vasodilated postcapillary venules, without
inflammation or neovascularization. They
are thought to arise from a failed or aberrant
effort of angiogenesis.2
As clinical disease is not limited to the
skin, there are widespread systemic effects
occurring in SSc patients, often entailing
a macrovascular disease of arteries.
Interstitial pulmonary disease represents
the most common cause of death in SSc
patients. This life-threatening pulmonary
patholog y can result from either a
nonspecific interstitial pneumonia leading
to pulmonary fibrosis or a pulmonaryartery hypertension (PAH) due to an
obliterative vasculopathy. Pulmonary
fibrosis begins as patchy inflammatory
infiltrates of lymphocytes, eosinophils
and macrophages within alveolar walls,
which then progresses to fibrosis as the
alveolar septae thicken. Pulmonary-artery
hypertension occurs by large-artery intimal
thickening and proliferation.3 Scleroderma
renal crisis (SRC) is characterized by
accelerated hypertension and acute renal
failure. It is caused by reversible vasospasm
of arcuate and interlobular renal arteries,
as well as duplication of the elastic lamina
and intimal proliferation with luminal
occlusion. 3 Cardiac dysfunction results
from both occlusive vascular disease
and intermittent vasospasm known as
“intramyocardial Raynaud’s phenomenon.”
This leads to is chemic e vents and
contraction-band necrosis from reperfusion
injury.2 Fibrosis of the cardiac conduction
system can also lead to arrhythmias.3 Loss
of bowel smooth muscle and tissue fibrosis
from mouth to anus leads to gastrointestinal
manifestations of neurogenic dysfunction
and b owel dy s mot i l it y, as wel l as
malabsorption.2
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Treatment and therapeutic
strategies

Important treatment advances for SSc
would entail the development of therapeutic
strategies that limit the progression of
fibrosis without adversely affecting the
overall repair process. 10 To date, there
are no entirely effective antifibrotic
therapies available for patients with SSc.15
Penicillamine, methotrexate, photopheresis,
relaxin, interferons, and cyclosporine have
each been studied in clinical trials with
variable response rates.16 In targeting the
role of B cell autoantibodies, recent studies
have evaluated treatment with rituximab,
an autoantibody directed against the CD20
protein found on the surface of mature
B-cells.3 One study showed that treatment
with rituximab may improve lung function
in SSc patients, evident by improved forced
vital capacity. They also demonstrated
improved skin scores in patients treated
with rituximab.17 Various trials have shown
conflicting results regarding skin disease
and pulmonary-function improvement with
rituximab, and larger trials are necessary.
Imatinib, a tyrosine kinase inhibitor,
has recently been considered a potential
target for SSc therapy, with case reports
showing positive outcomes. The rationale
for clinical improvement is that imatinib
can block the PDGF and TGFβ signaling
pathway. Imatinib exhibits dual antifibrotic
effects by inhibition of c-Abl, which is
important for activation of TGFβ-induced
factors, and of the PDGF receptor, which is
itself a tyrosine kinase receptor.15 However,
this data is limited by the uncontrolled
study designs, and true insight into the
efficacy of imatinib treatment relies on
placebo-controlled, large-scale studies.18
Targeting growth factors involved in the
TGF β autocrine loop represents another
possible treatment option. CTGF is a
potential target of interest, as is ET-1. An
oral prostacyclin, iloprost, has been shown
to have in vivo antifibrotic activity via
down-regulation of CTGF expression. 2
Bosentan, an endothelin-receptor antagonist
which blocks the binding of ET-1, has been
shown to have success in treating PAH
associated with SSc. 3 One recent study
in the literature mentions urotensin II as
elevated in SSc patients when compared
to controls, and correlated to ET-1 levels.19
Urotensin II is a vasoactive peptide with
profibrotic features that is thought to play
a role in the pathogenesis of SSc. Further
research is required in order to establish
efficacy of this peptide; however, it might
represent another target for treatment
options.
There are currently no guidelines

in place for the treatment of SSc-related
vascular disease. Therapy relies on options
to alleviate symptoms by addressing the
vasospasm, vasculopathy with luminal
occlusion, and thrombosis occurring
with SSc vascular disease. Despite the
evidence of platelet activation and release
of prothrombotic growth factors in
SSc, antiplatelet therapy has not shown
conclusiveness in controlled trials. 2 On
the other hand, calcium-channel blockers
are being used in treatment of Raynaud’s
phenomenon and digital ischemia. The
dihydropyridine calcium-channel
blockers are potent vasodilators, with
additional antioxidant, antithrombotic,
and antiapoptotic effects. Clinical trials
have shown some benefit in managing
Raynaud’s phenomenon with a serotonin-2
receptor antagonist, ketanserin, as the
neurotransmitter serotonin is a selective
vasoconstrictor. Prostaglandins, which are
potent vasodilators, have shown efficacy
as well, seen particularly in pulmonary
vascular disease and PAH. Prostacyclin,
another vasodilator, has protective effects on
the endothelium due to its antiproliferative
effect on smooth-muscle cells and inhibition
of platelet aggregation.2
Phospho diesteras es inactivate the
second messengers cAMP and cGMP,
for pro st a c ycl i n and n it r i c ox i d e,
respectively. Phosphodiesterase inhibitors
thus prolong and enhance the effects of
both the abovementioned vasodilators.
Phosphodiesterase-5 inhibitors sildenafil
and tadalafil have been shown to be
associated with reduced plasma ET-1 levels,
as well as improved capillary flow velocity
in patients with Raynaud’s phenomenon.2
Nitrates represent another possible
therapeutic option but are not free of
limitations. One laboratory study showed
that intra-arterial infusion of nitroprusside
or L-arginine (the substrate for NO)
decreased cold-induced vasospasm in SSc
patients with Raynaud’s phenomenon.
However, excessive levels of NO pose
the issue of furthering tissue damage by
adding to oxidative stress. 2 Few studies
have addressed the role of antioxidants
in SSc; however, since lipoproteins such
as LDL have been shown to contribute to
oxidative stress, treatment with cholesterollowering medications might provide benefit
for scleroderma patients via reduction of
oxidative damage.
Severe cases of Raynaud’s phenomenon
that are refractory to medical management
have shown some improvement with
selective digital sympathectomy. The
procedure is done under general anesthesia,
where vascular innervations visualized
under a micros cop e are physically
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s e p ar ate d f rom t he bl o o d ve ss els .
Botulinum-toxin injections have a role in
nonsurgical sympathectomy, by targeting
neurovascular bundles supplying involved
digits. Significant pain reduction and
improved healing of digital ulcers have
been reportedly observed in SSc patients.20
Reversal of some of the vasculogenic and
angiogenic defects seen in SSc, particularly
in cases with severe digital ischemia, has
been reported with autologous stem-cell
transplantation. Hematopoietic stem-cell
transplantation provides new sources of
mesenchymal stem cells and progenitor cells
and alters the cytokine milieu, leading to an
overall recovery of the vascular network,
restoration of blood flow, and decreased
skin necrosis.21
A treatment strategy which has not
yet been reported in the literature
involves targeting the SMAD family
of proteins, specifically by increasing
SMAD7 in scleroderma patients. It has
been documented that SSc patients have
decreased SMAD7, and it is well-known
that SMAD7 is an inhibitor of SMAD3.
Investigators have reported plasmid gene
transfer of SMAD7 among knockout mice,
demonstrating a correlation between degree
of SMAD7 expression and both fibroblast
proliferation and collagen accumulation
resulting from cellular responsiveness to
TGFβ.22 A therapeutic strategy involving
plasmid transfection and increased
expression of SMAD7 represents a newly
proposed target pathway for the treatment
of SSc. Despite the crucial involvement
of TGFβ in regulating fibrosis, inhibition
of its autocrine loop may consequently
lead to numerous unwanted effects given
its role in additional immune functions.
A study involving knockout mice with
TGFβ null mutants showed death within
3-4 weeks from a rapid wasting syndrome
with a widespread inflammatory reaction.23
Thus, potential therapeutic options aiming
to inhibit TGFβ must be approached with
caution and should avoid complete abolition
of its function. Nevertheless, a dual-acting
therapeutic regimen that increases SMAD7
expression as well as blocks SMAD3
(potentially via receptor antagonism)
could hinder the TGFβ signaling pathway,
theoretically counteracting the intrinsic
defect in SSc tissue fibroblasts.
In conclusion, systemic sclerosis is
a multifaceted autoimmune disorder,
of which the etiology remains to be
fully understood. Several concepts and
theories have been studied to explain the
pathogenesis of disease, and it is found to
be attributed to a pronounced vasculopathy
and endothelial cell damage, leading
to microvascular and macrovascular

alterations. There is accompanying vast
autoimmune dysregulation, which furthers
vascular disruption. Both immunological
and vascular aberrancies contribute to the
severe, progressive cutaneous and visceral
fibrosis characteristic of SSc. Cutaneous
fibrosis and internal organ dysfunction
represent a major cause of morbidity and
mortality among scleroderma patients.
Curative treatment options for this disease
do not yet exist; however, increasing
understanding of the pathogenesis of SSc
will allow for further elucidation of potential
therapeutic targets and the possibility for
future treatment success.
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Abstract
First described by Virchow, multiple cutaneous piloleiomyomas are possibly painful tumors associated with several syndromes and should be differentiated
from malignant sarcomatous variants. We report a case of multiple cutaneous piloleiomyomas associated with a mutation in fumarate hydratase with
absent renal-cell carcinoma. To our knowledge, this is the first case in the literature attempting treatment with intralesional 5-fluorouracil. Treatments are
limited, and recurrence rates are high. Early diagnosis, management, and observation are ideal in these smooth-muscle neoplasms.

between the genders. Most patients
are adults with a wide age distribution;
however, most often lesions appear in
the 2nd or 3rd decade of life.2 Rare cases
of congenital piloleiomyomas have been
reported. A study by Akay et al. presents
a case of a rare congenital piloleiomyoma
found in a two-month-old male, present
since birth.3
Despite common recurrence after
excision, piloleiomyomas are considered
benign smooth-muscle tumors with no
metastatic potential. The rare, malignant
	
   counterparts, leiomyosarcomas, arise
f rom the dermis or sub c utaneous
tissues. Although dermal lesions have
a 40% recurrence rate, they almost
never metastasize in comparison with
subcutaneous lesions, which metastasize
in half of cases and are associated with 30%
mortality. Some authors argue that dermal
lesions should not be considered within the
framework of leiomyosarcomas at all, as
they behave in a more benign fashion.4
The subtypes of leiomyomas associated
with pain are often described as burning,
pinching, or stabbing. The mechanism
	
   of the pain is unclear. The pain may
be spontaneous or induced by cold
temperature, emotion, touch, trauma, or
pressure.5 Contraction of smooth muscle,
compression of nearby nerves, or an
increased number of nerve bundles have
been proposed as possible etiologies.
The differential diagnosis of cutaneous
painful tumors includes blue rubber bleb
nevus, leiomyoma, eccrine spiradenoma,
neuroma, dermatofibroma, angiolipoma,
neurilemmoma, endometrioma, glomus
tumor, and granular cell tumor.

Case Study

A 3 8 - y e ar- o l d , h e a lt hy, S out h
American male presented with a 10-year
history of unchanging, tender, brownpink, 0.5 cm to 1.0 cm papules and
nodules on his chest, shoulders, and face
(Figures 1-3). He denied any preceding
illnesses, medication use, and prior
treatments. His medical history and
current medication use was otherwise
negative. He denied any family history
of immunological disorders or skin,
renal, or internal cancers, except multiple
leiomyomas in his mother and brother. Figure 1: Piloleiomyoma on Right Mandible
Physical exam revealed a Fitzpatrick type
IV skin type and skin findings previously
noted. Excisional biopsy of one of his
lesions revealed findings consistent with
piloleiomyoma by the characteristic
features of bundles of smooth muscle
interlaced around follicular structures
in the dermis (Figures 5-8). Our patient
underwent genetic testing showing
positive mutation results: heterozygous
for the IVS2+(1_10)del10 mutation in
the fumarate hydratase (FH) gene.
Subsequently, he underwent CT scan of
the abdomen and pelvis with contrast. Figure 3: Piloleiomyomas on Right Shoulder
Results were unremarkable, showing
kidneys, ureters, and bladder of normal
size and position, without masses, calculi,
or hydronephrosis. The patient was
treated with two courses of intralesional
5-flourouracil (5-FU) six weeks apart.

Introduction

Clinically, piloleiomyomas appear
as firm dermal papules with a skincolored, pink or reddish-brown surface
and are commonly located on the
extremities. Multiple lesions occur much
more frequently than solitary lesions.
When multiple, lesions are commonly
widespread and distributed in a clustered,
linear, or zosteriform pattern, or along
Blaschko’s lines.1 Most tumors measure
from a few millimeters to 2 cm, and the
most common sites of involvement are

Genetic Associations
Figure 2: Piloleiomyomas on left
upper extremity

	
  

the extremities and trunk, especially the
shoulders.
Multiple leiomyomas occur equally

Multiple cutaneous leiomyomas are
associated with a germline mutation of the
fumarate hydratase (FH) gene, which maps
to chromosome 1q42.3-43. Mitochondrial
FH functions as an enzyme in the
tricarboxylic acid (TCA) cycle, where it
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catalyses the conversion of fumarate into
malate.6
In a study by Smit et al., all FH germlinemutation carriers older than 40 years
had cutaneous leiomyomas. 6 The clinical
expression varied between and within
families, f rom a few asymptomatic
leiomyomas to hundreds of painful lesions.
Heterozygous germline mutations in
the FH gene form an autosomal-dominant
tumor syndrome characterized by multiple
cutaneous piloleiomyomas, symptomatic
uterine leiomyomas, and, in a subset of
patients, renal-cell carcinoma mainly
of the papillary type 2. 6 The association
of piloleiomyoma and uterine myoma is
classified as Reed’s syndrome.
Hereditary leiomyomatosis and renal-cell
cancer (HLRCC) is the tumor susceptibility
syndrome characterized by renal-cell
malignancies and benign leiomyomata of
the skin and uterus. The most common
feature of HLRCC is leiomyomata of the
skin, with a reported penetrance of 76%.7
Toro et al. reported that 98% of women with
cutaneous leiomyomata also had uterine
leiomyomata.8
RCC is less common in HLRCC, affecting
1-14%, but it represents the most serious
clinical manifestation of the syndrome and
is often metastatic at time of diagnosis.9 As
HLRCC is a rare disease, specific screening
guidelines do not exist and are often
individual and treatment-center dependent.
The main focus of management in HLRCC
is prevention of disease and death due to
renal cancer. Relevant issues are the lifetime
risk of renal cancer in FH mutation carriers,
age at onset, biological behavior of the
disease and options for early diagnosis and
treatment.6

Pathophysiology

Leiomyomas were first described by
Virchow in 1854. 10 In the skin, they are
nonencapsulated, mid-dermal masses
comp os e d of smo ot h-mus cle cel ls,
originating in the arrectores pilorum. 11
They are benign dermal tumors and
may arise from the arrector pili muscles,
the dartoic, vulvar or mammary smooth
muscles, or the muscles enveloping dermal
blood vessels. Accordingly, they are subclassified into pilar leiomyomas, solitary
genital leiomyomas and angioleiomyomas,
respectively. Leiomyomas can present as
solitar y or multiple dermal nodules.
Cutaneous leiomyosarcoma is the malignant
counterpart of cutaneous leiomyomas and
is classically divided in two groups, those
arising from the dermis and those that
involve the subcutis.12 These various types
of smooth-muscle tumors are differentiated

through histopathologic evaluation.
Leiomyomas of the skin are divided into
three distinct groups based on the smooth
muscle of origin. Piloleiomyomas, or pilar
leiomyomas, originate from the arrector pili
muscle. Genital leiomyomas arise from the
smooth muscle of the scrotum, labia majora,
or nipple. Angioleiomyomas stem from the
tunica media of blood vessels.13

Histopathologic Diagnosis

Cutaneous smooth-muscle tumors are
rare, and differences are subtle among the
various types. Criteria among leiomyomas,
leiomyosarcomas, angioleiomyomas, pilar
leiomyomas, and genital leiomyomas have
been studied with a review of the literature.
Histopathologic characteristics are favored
as the primary diagnostic tool.
Histologically, piloleiomyomas and genital
leiomyomas are poorly circumscribed
lesions consisting of interlacing smoothmuscle-fiber bundles with varying degrees
of intermingled collagen (Figure 7). The
neoplasms are located within the dermis
and may encroach upon the subcutaneous
tissue.5 The overlying epidermis may be
effaced, hyperplastic, or normal.
The smooth-muscle fibers are composed
of eosinophilic cytoplasm with elongated,
blunt-ended nuclei with little to no
waviness. Slight cytoplasmic vacuolization
and a perinuclear clear zone, suggesting
smooth-muscle origin, are most apparent
on cross section (Figure 8). Severe
inflammation, significant cytologic atypia,
necrosis, or encapsulation is not apparent.
A trichrome stain will facilitate delineation
of the brick-red smooth-muscle fibers
from the blue-green collagen. If necessary,
desmin, smooth-muscle actin, and musclespecific actin may highlight the smoothmuscle origin of the tumor.5
Mitotic figures are rare in cutaneous
leiomyomas. The criteria often used to
consider a cutaneous smooth-muscle
tumor to be a leiomyosarcoma are a
mitotic rate of two or more mitoses per
10 high-power field (HPF) or presence of
necrosis. Atypia on its own has not been
considered a definite diagnostic feature of
leiomyosarcoma, unless accompanied by
either of the former criteria.14
In comparison, angioleiomyomas are well
circumscribed and often located in the deep
dermis or extending into the subcutis. At
higher magnification, thick-walled vessels
are surrounded by bundles of smoothmuscle cells. The smooth-muscle cells have
a fascicular arrangement, and the elastic
lamina partly rim a representative vascular
channel.15
Some authors have divided

angioleiomyomas into three histologic
subtypes: solid, cavernous, and venous.
All subtypes exhibit a proliferation of
benign-appearing smooth-muscle cells
and vascular channels. Tumors of the solid
subtype are composed of closely compacted
smooth-muscle and small, slit-like vascular
channels. The cavernous subtype has dilated
vascular channels with imperceptible
blending of the blood-vessel wall with the
smooth-muscle proliferation. Vascular
channels distinct from intervascular smooth
muscle are seen in the venous subtype of
angioleiomyoma. Within the vascularchannel lumens of these tumors, recent or
organized thrombi may be seen. Capsule
and/or mucinous stromal alterations
may be present. The smooth muscle has
eosinophilic cytoplasm and cigar-shaped
nuclei with minimal, if any, pleomorphism.5
Regarding the diagnosis of malignant
leiomyos arcoma, addit iona l us e of
immunohistochemical markers, such as p53,
has been shown to be useful and reliable. In
a study by Fernandez-Flores, results show
tumor cells of leiomyosarcomas express
p53; the marker was expressed by at least
80% of the tumoral cells.14 The authors
concluded that expression of p53 by a high
percentage of cells in a cutaneous smoothmuscle-cell tumor should be considered
as highly suspicious for malignancy,
leiomyosarcoma.14

Management

Treatment options are limited. Excision
is curative, but recurrence is common,
reported in up to 50% of patients, especially
in those who initially present with multiple
lesions. 13 Recurrence has been reported
from six weeks to 15 years after surgery.
Electrocoagulation, cr yotherapy, and
radiation therapy also have been utilized
in treatment but have been shown to have
little clinical benefit. 5 A single report of
carbon-dioxide laser ablation was recently
published. This approach had previously
been used successfully with uterine
leiomyomas, where recurrence rates are
much lower.16 Oral nitroglycerin, nifedipine,
and phenoxybenzamine have been tried
in an attempt to promote smooth-muscle
relaxation; however, success has been
limited.17 A study by Sahoo found that 10mg
of nifedipine twice daily was remarkably
effective in diminishing the pain in a patient
with zosteriform cutaneous leiomyoma. 1
Studies with treatment of intralesional 5-FU
have not been found. After two sessions
of intralesional injections of 5-FU, spaced
six weeks apart, our patient’s lesions have
undergone minimal improvement in
appearance and degree of tenderness.
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Symptomatic treatment has been
attempted with pain-blocking medications
such as gabapentin, due to the neuropathic
nature of the pain. This approach has met
with variable but always incomplete pain
resolution.18

Conclusion

The patient presented herein presented
with multiple, biopsy-proven cutaneous
piloleiomyomas on the shoulders, chest,
and face. Due to the strong association
of these cutaneous lesions with a genetic
mutation in the FH gene and underlying
renal-cell carcinomas, genetic testing
and abdominal CT imaging for renal
evaluation was warranted. This case
stresses the importance of genetic testing
and evaluation of renal-cell carcinomas
i n p at i e nt s w h o h av e c u t a n e o u s
leiomyomatosis. It is well documented
that these patients are at increased risk
for renal-cell carcinomas and thus
should continually be monitored for this
occurrence, as it could be a lifesaving
management tool. Treatment with 5-FU
was not completely successful in this
patient; however, further evaluation and
development of this therapeutic modality
should be performed in future prospective
studies of patients with piloleiomyomas.
In addition, all cutaneous lesions thought
to be smooth-muscle neoplasms should
be further evaluated histologically, not
only for the above reasons, but also for
the possibility of the malignant variant,
leiomyosarcoma.
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Case Study:
A n ine -ye ar-old ma le pre s e nte d
with complaints of a deep-red to
purple growth on his right inguinal
crease. Both the patient and the father
noted gradual enlargement of the
lesion over time. He reported painful
episodes with spontaneous bleeding
from the growth after minor trauma.
Physical examination revealed a wellcircumscribed, hyperkeratotic, redblue nodule measuring 3.0 cm x 1.5
cm (Figure 1). Treatment options were
discussed, and a course of imiquimod
5% cream was initially instituted but
discontinued after a short time due to
significant irritation. Recent cases have
been described showing clinical resolution
with a three- to five-month course of
imiquimod therapy (1). Subsequently, the
father of the patient elected for surgical
excision of the lesion. A conservative
margin with clinically normal skin was
taken. Aggressive electrodessication was
performed until complete hemostasis
was achieved. The specimen was sent
for histopathologic evaluation (Figure
2). The epidermis showed hyperkeratosis
with a proliferation of blood vessels in the
dermis possessing a thick wall and multilaminated basement membrane. There was
hypergranulosis of the epidermis with the
dermal vessels extending into the dermal
papillae, fulfilling the criteria of verrucous
hyperplasia of the epidermis (Figure 3).
The superficial component resembled an
angiokeratoma, and the deeper dermal
component was akin to a lymphovascular
malformation. Ulceration with scale
crust was seen, as well as a superficial
and deep perivascular and interstitial
infiltrate of lymphocytes, eosinophils
and extravasated red blood cells (Figure
4). The patient healed well with no postsurgical complications, despite deep
margin involvement with the excision.
He has continued to present to the clinic
for follow-up over the last two years with
no visible or palpable return of this lesion
(Figure 5).

Discussion:
Verrucous hemangioma (VH) has long
been plagued with terminologic confusion

due to the difficulty in diagnosing and
treating vascular birthmarks. On physical
exam they are well circumscribed, redblue, warty papules or plaques, often
oriented in a linear configuration. Lesions
typically present at birth or soon after and
are found 95% of the time on the lower
extremities (2). Often, the lesions begin
as a bluish color and acquire a warty
appearance due to reactive papillomatosis
and hyperkeratosis. The presence of
satellite lesions is typical (3).
VH have been met in the literature
with various names including
angiokeratoma circumscriptum,
hemangioma unilateralis neviforme,
unilateral verrucous hemangioma (4),
keratotic hemangioma (5), and papulous
angiokeratoma (6), to name a few. The
t e r m ve r r u c ou s h e m ang i om a w a s
initially defined histologically in 1967 by
Imperial and Helwig as they sought to
detail the histologic differences between
VH and angiokeratoma. The biologic
classification of vascular lesions was then
proposed in 1982 (7), and amended and
accepted at the 1996 biannual meeting
of the International Society for the Study
of Vascular Anomalies (ISSVA) (8). It
was proposed that vascular anomalies
would be diagnosed and classified
as either malformations or tumors.
The term "verrucous hemangioma"
has recently b een under s cr utiny,
replaced with the term "verrucous
ly mphov as c u l ar ma l for mat i on " by
many authors (9,10). This is secondary
to verrucous hemangiomas having the
clinical features of vascular malformations
with presence at birth and proportionate
growth. Histologically, verr ucous
hemangiomas look very similar to the
tumor hemangioma of infancy in its
involutive phase, sharing thick vascular
walls, multilamellated basement
membrane, uniform channels, and
GLUT1 immunopositivity (9). In truth,
the term "verrucous hemangioma" is
a misnomer because the lesions are
not neoplasms but instead are errors of
morphology (11). Despite the potential
for confusion, the term verrucous
hemangioma should remain until a more
precise designation becomes available.

Many treatment mo dalities have
proved futile in preventing reoccurrence
of VH. Cryosurgery, electrocautery,
and laser therapy have all failed at
controlling the disease, and complete
surgical excision is often the treatment
of choice. Larger lesions require wide,
deep excision and may need grafting.
Even with careful note of surgical
margins, postsurgical reoccurrence rate
can be as high as 33% (12), and failed
treatment is also a diagnostic clue for
verrucous hemangioma (2). In some
cases, the lesion proves not to be a good
candidate for surgical excision due to size
and should be treated symptomatically.
Given our patient's clinical findings,
along with histology showing deeper
involvement extending far into the dermis,
the more appropriate terminology may be
verrucous lymphovascular malformation.
Since the treatments of hemangiomas of
infancy and of malformations differ greatly,
the correct diagnosis is imperative in order
to choose the best treatment course and
optimize outcome.

Figure 1. Verrucous
hemangioma at initial
presentation

Figure 2. After total excision

Figure 5.
Complete resolution of
lesion upon follow-up
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Figure 4. Detail of the deep component showing perivascular and interstitial
infiltrate of lymphocytes, eosinophils, and extravasated erythrocytes (H&E,
200X)

Figure 3. Dermatohistopathology revealing
hyperproliferation and hyperkeratosis of the epidermis
along with proliferation of dermal blood-filled spaces
(H&E, 40X)
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ABSTRACT
Proteus syndrome is a rare, sporadic disorder characterized by progressive, asymmetric, disproportionate overgrowth of multiple tissues. We describe
two cases of this syndrome, one in a 16-year-old Hispanic female and another in a 25-year-old Hispanic female. Both patients presented with cerebriform
connective-tissue nevi on the plantar surfaces of their feet. We also offer a literature review and further describe the lack of a definite correlation between
Proteus syndrome and a mutation in the gene PTEN.

Introduction

Proteus syndrome (PS) is a rare,
sporadic disorder that is characterized by
progressive, asymmetric, disproportionate
overgrowth of multiple tissues, bony
hemihypertrophy, exostosis, cranial
hyp erostosis, vis cera l hamar tomas
(including lipomas), vascular anomalies,
and epidermal and connective-tissue nevi.
Cohen and Hayden reported the first two
cases in 1979.1 Then in 1983, Weidemann,
Burgio, and Aidenhof f named the
syndrome after the Greek god Proteus, who
changed shape to avoid capture.2 Many
now believe that Joseph Carey Merrick, the
“Elephant Man,” described by Dr. Frederick
Treves in 1885, was afflicted by PS.3,4 In PS,
an increased number of cutaneous findings
have been thought to correlate with a
poorer prognosis.5

macules present on her lower extremities.
On the right plantar surface of her foot,
a cerebriform, flesh-colored plaque was
noted. Her right anterior leg had an
atrophic linear surgical scar. An MRI of her
bilateral lower extremities and pelvis was
obtained, showing multiple subcutaneous,
dilated veins in both lower extremities.
The soft tissues were within normal limits,
and the osseous structures of the pelvis
and lower extremities were unremarkable.
The patient was diagnosed with Proteus
syndrome based on the mosaic distribution

Case #1

A 16-year-old Hispanic female of
nonconsanguineous parents was referred
to our dermatology clinic for evaluation
of a lesion on her right foot. The patient
reported an unremarkable past medical
history except for scoliosis and varicose
veins since she was approximately two
years old, for which she underwent
bilateral vein stripping three months
prior to her presentation. She also
complained of non-erythematous, nonpruritic papules that appeared on the
plantar aspect of her right foot when she
was approximately three years old. At the
time of presentation, she stated that she
was experiencing difficulty running due
to pain that occurred on the bottom of
her right foot. She also complained of
occasional leg fatigue associated with long
periods of standing. She denied visual
disturbances or other medical problems.
She had three healthy brothers and no
family history of congenital conditions.
On physical examination, there were
bilateral varicosities and several large, red

Figure 1: Cerebriform mass on R plantar
foot.

of her lesions, sporadic occurrence,
progressive course, and the presence of a
cerebriform connective-tissue nevus.

Case #2

A 25-year-old Hispanic female was
referred to our clinic to “rule out an
infiltrative process such as Hansen’s
dis eas e.” She had pre viously b een
evaluated for gigantism of her hands
and was ruled out for acromegaly at an
outside institution. Her history included
asymmetric overgrowth of her hands
and digits, which was first noted in early
childhood and had progressed over her
lifetime. She complained of associated
numbness and pain in her hands bilaterally.
She also had overgrowth of the first three
digits on her left foot and a soft-tissue
mass on the plantar surface. She had
required surgical intervention at age 4 to
maintain function in her hands and left
foot, and to remove a large lipoma from
her right neck. She had no other family
members with similar findings, and she
had two healthy, unaffected children. On
physical examination, the patient was of
normal height and weight. She had normal
facies and mentation. She had crowded
dentition with extranumerar y teeth
in the mandible and maxilla. Bony and
soft-tissue overgrowth of multiple digits
of her hands was noted and confirmed
by radiologic studies. She also had a soft
cerebriform mass on the plantar surface
of her left foot. Her laboratory work-up
was unremarkable. The patient was
diagnosed with Proteus syndrome based
on the mosaic distribution of her lesions,
sporadic occurrence, progressive course,
and cerebriform connectivetissue nevus.

Figure 2: Varicosities.
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Diagnosis

Diagnostic criteria were initially
introduced in 1999 by Biesecker et al., who
summarized the 1998 NIH-recommended
criteria.6 Turner et al. in 2004 then revised
the criteria due to over-reporting and
misdiagnosis of the condition.7 Turner et
al. reviewed 205 cases and found only 97
to be PS according to previously published
criteria.

Clinical Manifestations

Figure 1: Cerebriform mass on L
plantar foot.

Figure 2: Extranumerary teeth.

Figure 3:
Asymmetric, disproportionate growth
of first three digits of left foot.

Figure 4: Asymmetric, disproportionate
overgrowth of left 2nd and 3rd fingers,
status post-surgical intervention in
Mexico. Asymmetric overgrowth of
right 1st, 2nd, and 4th fingers.

PS has manifold clinical manifestations,
both cutaneous and extracutaneous.
O f t he c ut ane ou s m an i fe st at i ons ,
cerebriform connective-tissue nevi
(CCTN) are commonly seen and seem to
be pathognomonic for PS.5,6,7,8 They are
nearly always located on the plantar aspect
of the foot and are generally not present
at birth but manifest within the first three
years of life.5,8 In one study, Nguyen et al.
found 22 of 24 patients with PS to have
CCTN (20 had them on soles of feet),5 and
another study by Twede et al. found 12 of
16 patients with PS to have such findings
(all 12 cases on feet).8 Other cutaneous
manifestations include lipomas, which
are usually not present at birth (helping
to differentiate PS from hemihyperplasia
multiple lipomatosis syndrome), cutaneous
vascular and lymphatic malformations,
hyperpigmented and hypopigmented
patches, and epidermal nevi.7
Extracutaneous manifestations of PS
include bony defects (hyperostosis of
the skull, bony invasion of joint spaces,
overgrowth of long bones), pulmonary
c ysts, early eruption of dentition,
cystadenomas of the tunica albuginea and
ovary, and, less commonly, other tumors.7
Systemic hemangiomas have also been
reported. One patient who had previously
been diagnosed with PS presented with
intermittent rectal bleeding and was found
to have multiple colonic hemangiomas. 9
Ocular findings such as epibulbar cysts,
optic nerve atrophy, strabismus, and
chorioretinal atrophy were found in 42%
of cases evaluated by Turner et al. in
2004.7 While most patients with PS have
normal intelligence, patients with findings
involving the head have a higher rate of
mental impairment.7
After re vie wing 24 cas es at t he
National Institutes of Health, Nguyen et
al. concluded that there appeared to be
a proportional correlation between
increased number of cutaneous findings
and increased number of extracutaneous
findings in their patients.5
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Pathogenesis

PS is hypothesized to result from
mosaicism of a mutation that is lethal in
the non-mosaic state. 10 The molecular
etiology, however, has remained elusive.
It is speculated that phosphatase and
tensin homolog (PTEN) gene mutations
have a role in Proteus syndrome. PTEN
plays a role in the regulation of PI3 kinase
signaling, which is involved in the control
of apoptosis and cell-cycle progression.
Hence, by removing the regulator y
effects of PTEN on PI3 kinase signaling,
dysregulated cellular growth could
occur.11 Zhou et al. in 2001 found PTEN
mutations in 2 of 9 patients with PS, and in
3 of 5 patients with Proteus-like syndrome
(PLS). 12 Barker et al. in 2001 found no
PTEN mutation in eight PS patients. 13
Smith et al. reported a case of 16-monthold male with PS and a PTEN mutation in
2002.14 Cohen et al. reported in 2003 that
in 19 PS patients, they found no PTEN
mutations, and therefore their patients are
distinctly set apart from another group of
patients with the classification of PTEN
hamar tomatous-tumor sy ndrome. 15
In 2006, Loffeld et al. reported a PTEN
mutation in a three-year-old boy with
PS,16 which in 2007 Happle suggested may
have had a diagnosis of a type of Cowden
syndrome.17 It is difficult to draw definitive
conclusions from the above studies due
to the small sample size and variability on
how the PTEN mutations were screened.
Three (8%) out of the above 35 patients
with PS were found to have a PTEN
mutation. A study with a larger subset of
patients is needed. Unfortunately, such a
study would be unlikely to happen given
the rarity of PS.

Differential Diagnosis

PS has myr iad phenotyp es wit h
features of many previously described
hamartomatous diseases. Hence, it
is imperative that physicians educate
themselves on the differential diagnoses,
which include: C owden syndrome,
Bannayan-Riley-Ruvalcaba syndrome,
Klippel-Trenaunay syndrome, ParkesWeber syndrome, hemihyperplasia,
Maffucci syndrome, neurofibromatosis
type 1, epidermal nevus syndrome, familial
lipomatosis, and Proteus-like syndrome
(PLS). PLS is diagnosed when a patient
meets the minimum criteria of lipomas,
any single hamartoma, and overgrowth
of tissues (such as of the arms or legs) but
does not meet the consensus diagnostic
criteria of PS or the other differentialdiagnosis syndromes.12

Management

Management is primarily supportive.
Serial medical photography, routine
ophthalmologic exams, and skeletal
surveys may be helpful. There have been
a few cases of premature death secondary
to pulmonary embolism reported in
patients with PS. However, it is believed to
be more likely due to decreased mobility
rather than hypercoagulability. 7 It may
therefore be beneficial to screen patients
with impaired mobility for deep venous
thromboses and consider anticoagulation.
Orthopedic surgery may be required to
help debulk functionally restrictive bone
malformations. There is some evidence
supporting screening for malignancies.
PS requires interdisciplinary management
with multiple medical specialties for
effective care. Referral to support groups
should be done, as this diagnosis and its
implications can place severe psychological
strain on the patient and family.

J Dermatol. 2006; Vol 154(6):1194-1198.
17. Happle R. Type 2 segmental Cowden disease vs. Proteus
syndrome. Br J Dermatol.
2007; 156 (5), 1089-1090.
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Slight erythematous tendon streaking,
prominent cuticular overgrowth, an
dermatomyositis

Case Report:

Ms. J.W., a 41-year-old Caucasian female,
presented to the dermatologist with a
history of dermatomyositis that began in
2003 with severe muscle weakness along
with the classical skin findings. Her
myositis improved, well-controlled with
methotrexate and prednisone; however, she
continued to complain of severe pruritus
due to her persistent skin involvement. Her
records alluded to an allergic drug reaction
to Plaquenil in 2005. More recently, her skin
findings had remained unchanged, and she
continued to experience significant pruritus
and skin tenderness on her chest, arms
and scalp. At this time, a desensitization
regimen (Table 1) for Plaquenil was carried
out, culminating in a daily dose of 400mg
with no adverse effects. After only a few
weeks of this therapy, her skin condition
began to improve.
In regard to the course of DM in our
patient: In 2003, after several months of
fatigue, myalgias and muscle weakness, the
patient became severely weak, was unable to
walk, swallow without aspirating, or speak
clearly. She had facial skin signs labeled
as rosacea but also was noted to have a
heliotrope periorbital rash. A subsequent
muscle biopsy revealed myositis, and lab
work showed elevated aldolase but normal
CPK. The patient was initially treated with
high-dose prednisone and hospitalized for
supportive care until her weakness gradually
improved. Once discharged, she was
maintained on methotrexate and prednisone
10mg daily, though her skin findings never
improved. Since 2003, she has been closely
followed by her rheumatologist and has had
several evaluations for systemic cancer, all of
which have been negative.
Past medical history of the patient was
significant for hypothyroidism, strabismus
and infectious mononucleosis (1974), and
current medications included Synthroid,

Lexapro, folic acid, Zyrtec, alprazolam, and
Oracea. Pertinent family history revealed
a paternal grandmother with lupus and a
maternal grandmother with breast cancer.
Skin examination at the last office visit
revealed poikiloderma of the face, scalp,
neck, chest and arms in a photodistributed
pattern. Also of note was cuticular
dystrophy and Gottron’s papules on both
hands.

Treatment:

The patient is being managed with
methotrexate 15mg weekly, prednisone 5mg
every other day, triamcinolone 0.1% cream
bid, Protopic 0.1% ointment bid, Plaquenil
400mg qd, and hydroxyzine 10mg q 6 hours
as needed for pruritus.

Discussion:
Some of the first documented cases of
dermatomyositis date back to the midlate 19th century.1,2 It was at that time that
Hans Unverricht, after witnessing several
dramatic examples, coined the term that
would come to name the condition itself
– dermatomyositis.3 We now know that
DM affects at least 1 in 100,000 people each
year and tends to favor women in the 30- to
50-year-old age bracket.4
Most patients with dermatomyositis
tend to have signs and symptoms that
coalesce around a unique constellation,
but individual cases may vary significantly.
Classic findings include symmetric
proximal weakness accompanied by
elevations in creatine kinase. Muscle
biopsies tend to show perifascicular
atrophic, degenerating/regenerating
myofibers with perivascular lymphocytic
inflammation. Skin findings include
pathognomonic heliotrope rash, periorbital
edema, Gottron’s sign/papules and “shawl
sign” poikiloderma. Additionally, facial
erythema, periungual telangiectasias and
cuticular hypertrophy are quite common.3
The order of onset for skin and muscle
findings is not fixed, however. Muscular
signs may proceed, coincide with, or
follow skin manifestations, or they
may be altogether absent (amyopathic
dermatomyositis). Skin biopsy findings
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are varied as well but often reveal subtle
interface dermatitis with increased
mucin that is difficult if not impossible to
distinguish from lupus erythematosus.5
As with all connective-tissue diseases,
serological testing has also proved to be
of great benefit. One of the most well
known autoantibodies found in some
dermatomyositis patients is directed against
histidyl-tRNA-synthetase (anti-Jo-1). 6
Though this antibody is only found in
less than one third of myositis patients, its
specificity does appear to be relatively high.
Interestingly, it has also been shown to be
a marker for the development of interstitial
lung disease and overall dermatomyositis
activity. Clinicians can follow anti-Jo-1
titers to monitor disease improvement or
relapse.7-10 Anti-Mi-2 antibodies are also
seen in about 20-30% of DM patients and
tend to prognosticate more severe cutaneous
manifestations but a favorable prognosis.11-13
And finally, there are reports of new autoantibodies to as-yet-unnamed 155 and 140
kDA proteins in DM patients.14-15 They
seem to be fairly common, with a prevalence
around 20%, and are a harbinger of much
higher rates of malignancy. 14 Without
these markers, normal rates of malignancy
associated with DM are approximately
10%-30% and represent cancers in virtually
every organ of the body.16-18 Finally, though
there is no consensus on cancer-screening
methods or frequency, it has been shown
that elevated CA-125 levels are associated
with increased risk.19
Oral steroids are the mainstay of
treatment in DM, especially with muscle
disease, but various other agents have been
tried alone or in combination so as to
lower the effective steroid dose. A partial
list includes: antimalarials, methotrexate,
azathioprine, chlorambucil, cyclosporine,
and cyclophosphamide.20 Pertinent to this
case, it is interesting to note that cutaneous
reactions to hydroxychloroquine have
been reported to occur in approximately
30% of DM patients.21 In 2006, Mates et
al. published an oral desensitization
regimen for Plaquenil successfully carried
out on four patients with previous allergic
exanthems caused by the drug. 22 The
mechanism for achieving this tolerance is

poorly understood, but it appears to involve
induction of CD4+ CD25+ regulatory T
cells expressing IL-10 and (TGF)-B, which
suppress inflammation.22 We present here
another example of a case successfully and
safely managed with this desensitization

Table 1. Desensitization daily dosage for HCQ

approach.
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Day

Suspension HCQ,

Quantity given each day,

mg/ml

Ml

1

0.1

1

2-7
8-13

0.1
0.1

2
4

14
15

0.1
0.1

6
8

16-22

0.1

10

23
24

2
2

1
2

15-21

2

5

22
23

2
2

10
20

24
25-31

2
200 mg tab
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Half a tablet

32-36
36-

200 mg tab
200 mg tab

One tablet
Two tablets
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Abstract
Acute hemorrhagic edema of infancy (AHEI) is a distinctive benign, cutaneous, small-vessel leukocytoclastic vasculitis that occurs in young children.
The disease is characterized by the development of rapidly evolving, large, annular, targetoid, red to purpuric lesions over the face and extremities
accompanied by edema and low-grade fever. The disease has spontaneous recovery without sequelae. Here we report a classic case of AHEI in a fourmonth-old infant.

and found to be negative. The patient was
discharged with instructions to apply topical
mupirocin to any lesions that ulcerated. The
lesions resolved in 14 days without sequelae.

Case Report

A four-month-old female was admitted with
a one-day history of irritability, decreased
appetite, and rash. The rash, which initially
erupted on the face, resembled red insect
bites and quickly (over a day) expanded into
large, round, dark purple, ecchymotic lesions.
At the same time, new lesions developed
and progressed bilaterally down the upper
and lower extremities. Swelling of lower
extremities was also observed. The parents
denied that the patient had any history of fever
or recent illnesses (including upper respiratory
or gastrointestinal illnesses), but they reported
that the patient had received her four-month
vaccinations one week prior to the eruption.
No medications had been given.
On examination, the infant was afebrile,
hemodynamically stable, and appeared well
except for the multiple palpable, annular,
targetoid, purpuric patches and plaques on
her cheeks and distal upper and lower
extremities. Oral and nasal mucosae were
normal, and there were no signs of internal
organ involvement. Over a three-day period
following her admission, new ecchymotic
lesions developed and progressed (distal
to proximal) in her upper and lower
extremities, reaching a 1-3 cm size. A mild,
non-pitting edema developed below the
knees (see Fig. 1).

The laboratory examination revealed an
elevated white blood cell count (24,000/
mm3), an elevated platelet count (586,000/
mm3) and a mildly elevated CRP (1.7).
The complete blood cell count, ASO
titers, coagulation studies, chemistry
profile, nasal pharyngeal viral culture,
blood cultures, cerebral spinal culture
and urine cultures were all negative. A
skin biopsy sample from the right lower
extremity exhibited leukocytoclastic
vasculitis with eosinophil infiltration and
early changes of fibrinoid necrosis. Direct
immunofluorescence was negative. The
clinical picture and the skin biopsy were
consistent with AHEI.
The patient was managed conservatively
with intravenous fluid administration
and acetaminophen for pain control, and
empirically with antibiotics (Rocephin)
until the culture results were received

Discussion

Fig. 1a
Targetoid annular lesion starting
on the distal aspect of the upper
extremity.

Fig. 1b
Multiple palpable, annular, targetoid,
purpuric patches and plaques over mildly
edematous lower extremities.

Acute hemorrhagic edema of infancy
(AHEI) is a leukocytoclastic, smallvessel vasculitis initially described by
Snow in 1913 [1]. This condition was
previously known as Finkelstein disease,
Seidlmayer disease, cockade purpura
and edema of young children, and acute
benign leukocytoclastic vasculitis of young
children [2,3]. The clinical hallmark
of AHEI is the sudden appearance and
spread of a purpuric rash with edema over
the face and extremities of an otherwise
healthy infant. The rash initially appears as
multiple, red, macular or urticarial lesions
that dramatically and rapidly evolve into
large, target-like or cockade-appearing
purpuric lesions that can measure 1 to
5 cm in diameter. The face and ears are
commonly affected, while trunk and
mucous membranes are usually spared.
Edema of the face, dorsa of hands, feet,
and proximal extremities develops early in
the course of the disease. Fever is common
but tends to be low-grade, and the patients
usually do not appear toxic.
		
AHEI typically affects infants
between four and 24 months of age
[4]. The disease’s etiology is unknown.
In most cases reported in the literature,
development of the disease was preceded
by a prodromal period of bacterial or viral
upper respiratory and gastrointestinal
illnesses, UTI, use of medications
(e.g., paracetamol or antibiotics), or
immunizations [5]. Fiore et al. reported
that 18 out of 294 total cases of AHEI
occurred following recent (less than 15
days) immunization with combination
vaccines such as DTaP and MMR, and also
with vaccines for Hib, measles, and small
pox [5]. The patient described in this case
report received Pediarix (DTaP, IPV, Hep B)
and Hib seven days prior to developing the
rash.

Fig. 1c
Necrotic areas in the center of purpuric
plaques on the cheeks and distal upper
extremities.
Menendez, Nisenbaum
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The common differential diagnosis for
AHEI includes Henoch-Schonlein purpura,
meningococcemia, erythema multiforme,
and drug eruption. All these entities are
easily distinguished from AHEI by clinical
examination. AHEI differs from HenochSchonlein purpura in that AHEI usually
occurs in children under two years of age,
is commonly accompanied with fever, has
a rash distribution that includes the cheeks
and ears, and almost always presents with
edema, and perivascular immunoglobin A
deposit is infrequent.
AHEI usually resolves spontaneously
within one to three weeks without sequelae
[6]. Recurrence is uncommon [4]. Because
AHEI is typically benign and self-limiting,
treatment is controversial. Despite
reports that systemic corticosteroids and
antihistamines fail to alter the course of
the disease [4,8], some practitioners
advocate the use of corticosteroids [9] and
antihistamines [10] to hasten resolution.
t is important to recognize and correctly
diagnose AHEI as a distinct clinical entity
for appropriate prognosis to be made and
to avoid unnecessary use of medications
in this benign disease of infancy and early
childhood.
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Abstract
Cutaneous metastases can represent the first sign of malignancy or indication of a malignant recurrence. Clinical characteristics, histopathologic features,
and immunohistochemical stains may uncover the type of primary tumor. We report a case of the tall-cell variant of papillary thyroid carcinoma, metastatic
to the skin, confirmed with thyroglobulin immunoperoxidase staining.

Case Report

An 81-year-old male presented with
an asymptomatic, 1 cm, subcutaneous
nodule on the lower neck, superior to the
medial aspect of the left clavicle. A shave
biopsy was performed, demonstrating
an at ypica l der ma l ne oplasm w it h
features of adenocarcinoma (Figure 1).

Figure 1: H&E, metastatic papillary
thyroid carcinoma, tall-cell variant.

Immunohistochemical studies revealed
strong expression for cytokeratin 7 and
EMA within the neoplasm. However,
there was no expression of cytokeratin
20. Upon discussion of these findings
with the patient, he reported having
a history of thyroid carcinoma in the
remote past, previously treated with
131
I and thought to be in remission.
Subsequent immunohistochemical
studies for thryoglobulin were positive
within the atypical papillary cells (Figure
2), supporting the diagnosis of metastatic
thyroid adenocarcinoma to the skin. A
PET/CT demonstrated multiple small,
hypermetabolic cervical lymph nodes and

Figure 2: Positive thyroglobulin stain.

pulmonary nodules. The patient remained
asymptomatic and refused treatment.

Discussion

Cutaneous metastases from internal
malignancies are rare, developing in 0.7% to
9% of patients.1,2 These rare skin lesions can
be a manifestation of an occult malignancy
from an internal organ, the development
of a recurrence of a malignancy thought to
be in remission, or the failure of therapy
from a malignancy thought to be completely
eradicated. 1,2 Cutaneous metastases are
often a sign that an internal malignancy has
become widespread and disseminated.1
Papillary carcinoma of the thyroid is the
most common thyroid cancer, accounting
for 80% of all thyroid cancers.3 Overall, it
has a 10-year survival rate of approximately
93%, but this is modified by several
significant factors that are of importance
to the dermatologist. 4,5 While cervical
lymph node metastases are common, other
metastatic sites are uncommon, with the
highest incidence in lung and bone.6
Cutaneous metastasis from thyroid
carcinoma is very rare, but it is of vital
interest to the dermatologist because of the
potential for prognosis and treatment. In
a review of 4,020 patients with cutaneous
m e t a s t at i c c a rc i n om a , n o t hy roi d
carcinomas were detected.7 In a study by
the same authors reviewing 7,316 cancer
patients, 367 of those cases were found to
involve the skin, but none of them involved
thyroid neoplasms.8 A report of 724 cases
of metastatic tumors of the skin found
only four to be from thyroid neoplasms.9
In 1997, Dahl et al. reviewed the English
literature from 1964 and found only 37
cases of thyroid carcinoma metastatic to
the skin and reported six more cases in that
review, totaling 43 patients.1 One report by
Caron et al. in1993 describes a patient with
recurrence of metastatic skin nodules from
primary thyroid carcinoma.10
Of the endocrine malignancies, thyroid
carcinoma is the most common.11 Thyroid
cancer is classified by the cell type from
which it arises in the thyroid gland. The

follicular cells arising from the embryonic
endoderm give rise to papillary, follicular
and anaplastic carcinomas. 12 Follicular
carcinoma accounts for 10% of thyroid
cancers, whereas anaplastic carcinoma
accounts for 2%. 12 Papillar y thyroid
carcinoma, being the most common,
accounts for 80% of thyroid malignancies
and is especially of interest to the
dermatologist because of the relatively
higher potential incidence of cutaneous
metastases from this form of thyroid
cancer.12,15 Medullary thyroid carcinoma
arises from the parafollicular C cells, which
are derived from the neuroendocrine
embryonic cell line. 12 Medullary thyroid
carcinoma accounts for 5% to 10% of
all types of thyroid neoplasms. 12,13,14
Intrathyroid lymphoid tissue gives rise to
thyroid lymphomas, and sarcomas arise
from intrathyroid connective tissue. 12
A lt houg h met ast as es are gener a l ly
lymphatic, thyroid lymphomas and
sarcomas are very rare.
Multiple histologic variants of papillary
thyroid carcinoma have been described in
the literature. These patterns include the
follicular variant, insular pattern, tall-cell
pattern, diffuse sclerosing type, papillary
thyroid carcinoma with Hashimoto’s
thyroiditis, and multicentric papillary
thyroid carcinoma. 16 First described in
1976, the tall-cell variant has features of
papillary carcinoma; however, it is more
aggressive, with an enhanced propensity for
extrathyroid extension and lymphovascular
invasion.17
There is discrepancy in the literature
involving the definition of the tall-cell
variant of papillary thyroid carcinoma. The
incidence of tall-cell variant of papillary
thyroid carcinoma is between 3% and
19%.18,19 In 2008, Ghossein et al. explained
the wide range in incidence as due to the
inclusion criteria among studies.20 Some of
these studies report inclusion of the tallcell variant of papillary thyroid carcinoma
to vary between papillary thyroid tumors
with more than 30% of tall cells identified
and tumors with more than 75% of tall cells
identified.20 Other thyroid carcinomas have
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been associated with the tall-cell variant.
Spindle-cell squamous carcinoma, a form
of anaplastic thyroid carcinoma, is almost
exclusively associated with tall-cell variant
of papillary thyroid carcinoma.17
Controversy exists in the literature
re g a rd i n g t h e s u b t y p e of t hy roi d
carcinoma with the highest propensity for
skin metastases. Dahl et al. reports that
papillary carcinoma accounts for 41% of
skin metastases from thyroid carcinoma,
follicular represents 28%, anaplastic
represents 15%, and medullary represents
15%. 1 However, another author found
that medullary and giant-cell carcinomas
of the thyroid have been reported more
frequently. 10 From a more recent study,
the most common subtype associated
with cutaneous metastasis was found to
be of follicular thyroid carcinoma origin,
representing 42%. 21 One study reports
that the incidence of follicular carcinoma
accounts for a range between 10-14% of all
types of thyroid cancer,22 which is slightly
higher than the 10% incidence reported in
another study.12
The location of metastases from thyroid
carcinoma rarely includes the skin. Thyroid
carcinoma most commonly metastasizes to
the lymph nodes, lungs, and bones,10 but has
also been found to metastasize to the liver
and, rarely, the brain.11,15 Skin metastases
in patients with thyroid carcinoma tend to
occur on the scalp; however, involvement of
the face, eyelid, neck, chest, torso, abdomen,
scrotum and thyroidectomy scars have also
been reported. 1,2,10,13,23-25 While lymphatic
spread is most common, clearly there is
hematogenous dissemination, thought to
be through the external carotid arteries.10
There have been rare cases of thyroid
metastases to adrenal glands and oral
mucosa.14
The most common clinical presentation
of cutaneous metastasis is an asymptomatic,
solitary, flesh-colored nodule. 26 However,
lesions can manifest with pruritus and
ulceration.11 Although rare, there have been
cases of cutaneous seeding appearing along
probable needle tracts of thyroid biopsies,
which occur months to years following the
procedure.27
Diagnosis can be made by biopsy or
fine needle aspiration (FNA) cytology,
and the extent of metastases can be
determined through PET/CT imaging.
FNA cytology can be helpful in providing
clues for aggressive variants of thyroid
carcinoma. 16 These cutaneous tumors
can be mistaken for primary adnexal
tumors, as the histopathology is similar
to that of hidradenoma papilliferum and
sy r ingo c yst adenoma p api l lifer um. 11
However, immunohistochemistry stains

are useful in making the distinction. 1,28
Histopathologic features include
papillomatous changes, fronding, and
ap o c r i n e d e c ap i t at i o n s e c r e t i o n . 2 8
A characteristic feature of papillar y
thyroid carcinoma is psammoma bodies,
which are observed in 25% of cases. 1
Immunohistochemical staining describes
why thyroglobulin and TTF-1 can be
used. 11,28 Thyroglobulin is specific to
follicular and papillary types of thyroid
carcinoma but not lung carcinoma, whereas
TTF-1 is useful in distinguishing pulmonary
and thyroid carcinomas.11,28
Papi l l ar y t hy roi d c arc i n om a h a s
char a c te r ist i c nu cl e ar fe atu re s for
histopathologic diagnosis including
i r re g u l ar it y, cl e ar i ng , ove rl appi ng ,
grooves, and pseudoinclusions. 20,28 Some
authors refer to these nuclear features as
“Orphan Annie eyes” on low-power fields.29
Histopathologic diagnosis of the tall-cell
variant of papillary thyroid carcinoma
is based on features such as nuclear
stratification, exaggerated intranuclear
inclusions, a low nuclear cytoplasmic ratio,
and an eosinophilic granular cytoplasm.20
As pre v iously ment ione d, t here is
controversy within the literature regarding
the number of tall cells needed to classify
a tumor as a tall-cell variant. Some authors
consider these tumors to be a “poorly
differentiated thyroid carcinoma” instead of
a separate variant.20 In 2008, Ghossein and
Livolsi proposed standardized criteria for
the diagnosis of papillary thyroid carcinoma
tall-cell variant: composition of ≥ 50% tall
cells, tall-cell height at least twice its width,
eosinophilic tall-cell cytoplasm, and nuclear
features of characteristic papillary thyroid
carcinoma.20 The inconsistent definitions
in the literature and the rarity of the tall-cell
variant of papillary thyroid carcinoma can
lead to a missed diagnosis of the tall-cell
variant.20

Prognosis

A study from 1997 found the average
survival time after diagnosis for cutaneous
metastasis was 19 months. 1 More recent
studies indicate the average survival time is
between 7.5 to 19 months.30 Poor prognostic
outcomes of the tall-cell variant of papillary
thyroid carcinoma have been influenced by
older age at presentation, larger metastatic
tumor size, the ability to concentrate
radioactive iodine, and high frequency of
extrathryoid tumor expression. 15,18,19 One
study comparing the tall-cell variant to
classic papillary thyroid carcinoma found
patients with the tall-cell variant presented
at a mean age of 54 years, had a 54% rate
of extrathyroid extension, and had a worse

five-year survival of 81.9%. The classic
papillary thyroid carcinoma patients, on
the other hand, presented at 46 years old,
had a 30% rate of extrathyroid extension
and had a 98% five-year survival rate. 19
The mortality rate of the tall-cell variant of
papillary thyroid carcinoma is 25% at 10
years.15 The tall-cell variant has a higher
recurrence rate.20

Treatment

Treatment includes total thyroidectomy,13
ablative therapy with radioactive iodine
(131I),14 and chemotherapy.30 It is important
for the dermatologist to note that most
authors feel the metastatic lesions on the
skin should be completely excised. 1, 30
Metastasectomy of skin lesions does not
affect survival but does reduce morbidity.30
Palliative treatment is reserved for patients
with widespread metastatic disease. 15
Classic papillary thyroid carcinoma has an
indolent course and can be treated with
thyroidectomy alone or with adjuvant
radioactive iodine remnant ablation.
The tall-cell variant of papillary thyroid
carcinoma is the most commonly aggressive
variant of papillary thyroid carcinoma. The
aggressive nature of the tall-cell variant
changes the treatment strategies.
Three molecular factors have been
associated with the tall-cell variant that may
help explain the aggressive biologic nature
of this variant. Tall-cell variant papillary
thyroid carcinoma has been found to have a
high expression of Muc1, a transmembrane
epit heli a l-cel l sur face g lycoprotein
that promotes cellular dissociation and
oncogenic progression. There is also
increased expression of type IV collagenase
in the tall-cell variant, which begins the
degradation of type IV collagen in the
basement membrane. A higher prevalence
of B-RAF serine-threonine kinase point
mutations has been described in association
with the tall-cell variant, nearing 80%.20,31
The tall-cell variant has also been found to
be refractory to radioactive iodine therapy
in many cases, thought to be directly related
to the B-RAF mutation.20

Conclusion

Cutaneous metastasis from most internal
cancers commonly occurs in conjunction
with extensive metastases. This case
reminds physicians to include cutaneous
thyroid metastasis in the differential
diagnosis of solitary nodules. Diagnosis of
the rare, more aggressive tall-cell variant of
papillary thyroid carcinoma should not be
missed, as it can change the treatment plan
and the prognosis of patients diagnosed
with classic papillary thyroid carcinoma
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from a cutaneous metastasis.
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Introduction

Drug-induced cutaneous reactions are
pathologies that dermatologists are all too
familiar with, notably subacute cutaneous
lupus erythematosus (SCLE). There are
a wide variety of known causative agents
that induce this condition, and it may be
difficult initially to identify the etiology
if the patient is on polypharmaceutical
therapy. While some medications are
notorious for causing the development of
SCLE, others are uncommon. We present
a case of SCLE secondary to terbinafine
therapy, which is a rare causative
medication.

Case Presentation

A 71-year-old woman presented to the
dermatology clinic with a rash located
over her back, chest, neck, face, and upper
and lower extremities for the duration
of two weeks. The rash suddenly began
and aggressively spread over 14 days. The
symptoms included stinging and pruritus.
Her past medical history was significant
for hypertension and GERD. She had
never experienced a rash similar to this
in the past, and she denied any recent
changes in her health or lengthy exposure
to sunlight. In addition, she denied any
fevers, joint pains, history of skin disease
or photosensitivity. The patient did,
however, state that she began terbinafine
for treatment of onychomycosis two weeks
prior to the development of the rash.
On physical exam, the patient had large,
erythematous plaques with scaling in a
photodistributed pattern, including her
upper back, upper chest, and extensor
surfaces of the arms, with sparing of the
underarms (Figures 1-3). In addition,
multiple annular, erythematous papules
and plaques were found scattered around
the periphery of the large plaques (Figure
4). There was marked erythema of her face
and neck, which was more pronounced
on her forehead and cheeks (Figure 5).
Multiple annular, scaly, erythematous
papules and plaques were seen on the
anterior surface of the legs (Figure 6).
A 3 mm punch biopsy was taken from
the upper back and sent to pathology,
and she was advised to immediately

discontinue the use of terbinafine. In
addition, a CBC, SMA-18, ANA, antihistone antibody, anti-dsDNA antibody,
anti-ssDNA antibody, anti-Ro antibody,
anti-La antibody, anti-Smith antibody, and
anti-SCL-70 antibody were preformed to
rule out drug-induced lupus. A Kenalog
intramuscular injection of 40mg was
administered. She was also given Atarax
25 mg po daily and prednisone taper of
20 mg three daily for four days, then two
pills for four days and then one pill for four
days. She also received triamcinolone 0.5%
cream for the body, and desonide 0.05%
cream for the face.
At the one-week follow-up appointment,
the patient stated that her condition was
90% improved. On physical exam, there
was post-inflammatory erythema of the
patient’s face, upper back, chest and legs.
The punch biopsy revealed
orthokeratosis and parakeratosis with
effacement of the rete ridges in the
epidermis. Vacuolar alteration of
basal keratinocytes and a few necrotic
keratinocytes were present as well in the
epidermis. A lymphocytic predominant
infiltrate was seen in a superficial and middermal perivascular, interstitial, and perieccrine pattern. A diagnosis of vacuolar
interface dermatitis was made. The
differential diagnosis of connective-tissue
disease, interface drug reaction, or photo
eruption was suggested.
Laboratory results indicated a high ANA
titer with a homogenous ANA pattern.
Anti-Ro (SS-A) and anti-La (SS-B) were
significantly elevated. Negative antibodies
included anti-histone, anti-dsDNA, antissDNA, anti-Scl-70, and anti-Smith (Table
1). Of note, her glucose and ALT were also
mildly elevated.
After reviewing the histopathology
and serology, a clinical diagnosis of
drug-induced subacute cutaneous lupus
erythematosus was made. Due to the
patient’s history of initiating terbinafine
therapy four weeks prior with a positive
ANA titer, along with the drastic
improvement when it was discontinued,
it was concluded that terbinafine was the
likely culprit of her reaction. She was
advised to avoid terbinafine treatment and
finish the prednisone taper. The patient’s

rash was 100% resolved on one-month
follow-up with no recurrence.

Discussion

SCLE is a subtype of the well-known
inflammator y autoimmune disorder
systemic lupus erythematosus.1 Both SCLE
and systemic lupus erythematosus can be
induced by medications.2 Drug-induced
systemic lupus erythematosus differs
from drug-induced SCLE in several ways.
First of all, drug-induced systemic lupus
erythematosus involves diffuse systemic
disease usually without a cutaneous
presentation, while SCLE always presents
with cutaneous involvement. 2,3 While
both forms may involve systemic effects
such as serositis and arthralgias, the effects
tend to be much more severe in druginduced systemic lupus erythematosus
than in SCLE. 4 Furthermore, the
pharmaceutical agents that initiate these
two entities differ. While drug-induced
systemic lupus erythematosus is often
caused by minocycline, hydralazine, and
procainamide, SCLE is most often linked
to hydrochlorothiazide, calcium-channel
blockers, ACE-inhibitors, and some
antimicrobials.1,3,5 Both SCLE and systemic
lupus erythematosus are more common
in women, and the average age of onset of
SCLE is estimated to be 43 years.4
SCLE is characterized by annular, scaly,
erythematous papules and plaques that
usually present in a photodistributed
pattern.6 The initial papules start out small
and later coalesce into larger plaques. 7
The distribution of the rashes follows the
typical photosensitivity pattern, involving
the upper back, shoulders, chest, neck,
lateral face, and extensor surfaces of the
arms. 6 After cessation of the offending
agent, the lesions of SCLE usually resolve
without scarring. It is possible, however,
to develop vitiligo-like patches and/or
telangiectasias where the original lesions
were.7 Typical associated symptoms are
fever, arthralgias, and myalgias,6 and it is
estimated that 10-15 percent of patients
may develop more serious internal
manifestations such as nephritis, systemic
vasculitis, or elevated liver enzymes as seen
in our patient.7
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Figure 1: Large, erythematous plaques
with scaling in the typical photodistributed
pattern.

SCLE was first described in 1979 by
Sontheimer and Thomas et al.,6 and druginduced SCLE was first recognized in 1985
secondary to hydrochlorothiazide use. 8
Idiopathic SCLE is a variant of SCLE that is
often difficult to differentiate from the druginduced form. Both serological profiles are
similar, and it has been suggested that the
distribution of the lesions may be the only
distinguishable factor. Idiopathic SCLE is
generally only seen above the waist, while
it is common for drug-induced SCLE to be
located on the lower extremities, as seen
in our patient.6 The development of SCLE
has been noted with a variety of drugs, and
hydrochlorothiazide is the most common.3
Other well-known initiators are statins,
calcium-channel blockers, ACE-inhibitors,
and a variety of antimicrobials. 8 After
initiation of the drug, eruptions usually
occur within four to seven weeks.6
When evaluating a patient with suspected
SCLE, laboratory values are an essential
diagnostic tool. Characteristic markers
include high ANA titers and anti-Ro (SSA) and anti-La (SS-B) antibodies, which
are strongly associated with SCLE. 4 In
addition, anti-dsDNA, anti-ssDNA,
and anti-histone levels should be drawn.

While anti-histone is an identifiable
feature of drug-induced systemic lupus
erythematosus, it is not pathognomonic
for drug-induced SCLE. 4 Some patients
express it, while some do not.2 Reports vary
as to its actual significance in diagnosis.
A report by Bonsmann et al. followed
five patients with terbinafine-induced
SCLE, all of whom where anti-histone
positive.6 Other case reports, such as one
by McKellar et al., describe patients with
SCLE who are negative for anti-histone.9
McKellar presents the case of a middleaged male with a history of systemic
lupus er ythematosus who developed
drug-induced SCLE after treatment with
terbinafine. In this case, the typical anti-Ro
(SS-A) antibody was positive, but antihistone and ANA titers were both negative.9
The presence of anti-histone antibodies may
be beneficial in distinguishing drug-induced
SCLE from idiopathic SCLE, as it is not
reported to be positive in the idiopathic
form.6 Nuclear immunofluorescence should
also be evaluated, and on skin biopsy, SCLE
usually presents in a homogenous pattern.6
After cessation of the offending agent, levels
of serum antibodies may be positive for
some time. Anti-Ro has been reported to

Table 1: Antibody Panel Results

Figure 2: Plaque involvement of the
shoulder and arms

Figure 3: Involvement of the extensor
surfaces of the arms.

Figure 4: Close-up of the annular
erythematous papules with scale.
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Figure 5: Erythema of the face and neck.
Involvement of the forehead and cheeks are more
pronounced.
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Figure 6: Annular lesions of the
anterior leg.

Lee, Patel, Silverton 51

8.

75 66 66 100 100 100 80 70 70 100
50 40 40
3.1 2.2 2.2 10.2 7.4 7.4 25 19 19
0000
70 40 40
70 70 40
20 70 70
10 40 40
40 100
100 40
100 40
30 30
70 70
100 100 60 100 100
30 30
70 70
100 100 60 100 100
30 30

100
90
75
50
25
10

3
70 40 40
40 70 40
40 70 40
70 40 40
40 70 40
40 100
40 100
100 40
3%

30
70
100
100 60
30
70
A

52 Drug-Induced Subacute Cutaneous Lupus Erythematosus Caused by Terbinafine Treatment: A Case Report
and Brief Review

70 70

7.

100 100 60 100 100

6.

15.

B

5.

14.

100

4.

13.

100 60

3.

12.

30

2.

Vassileva S, Mateev G, Parish LC. Antimicrobial
Photosensitive Reactions. Arch Intern Med. 1998; 158:
1993-2000.
Callen J. Drug-induced cutaneous lupus
erythematosus, a distinct syndrome that is frequently
unrecognized. J Am Acad Dermatol. 2001; 46(2):31516.
Callen J, Hughes A, Kulp-Shorten C. Subacute
Cutaneous Lupus Erythematosus Induced or
Exacerbated by Terbinafine. Arch Dermatol. 2001; 137;
1196-98.
Chlebus E, Wolska H, Blaszczyk M, Jablonska S.
Subacute cutaneous lupus erythematosus versus
systemic lupus erythematosus: Diagnostic criteria and
therapeutic implications. J Am Acad Dermatol. 1998;
38(3):405-12.
Weger W, Kranke B, Gerger A, Salmhofer W,
Aberer E. Occurrence of subacute cutaneous lupus
erythematosus after treatment with fluorouracil and
capecitabine. J Am Acad Dermatol. 2008; 59(2): S4-S6.
Bonsmann G, Schiller M, Luger T, Stander S.
Terbinafine-induced subacute cutaneous lupus
erythematosus. J Am Acad Dermatol. 2001; 44(6):
926-31.
Wolff K, Goldsmith L, Katz S, Gilchrest B, Paller
A, Leffell D. Fitzpatrick’s Dermatology in General
Medicine, Seventh Edition. Chapter 156: Lupus
Erythematosus. McGraw-Hill, Inc, 2008.
Kuhn A, Gensch K, Bonsmann G. Cutaneous lupus
erythematosus. Part 1: clinical manifestations and
classifications. Hautarzt. 2006; 57: 251-68.

11.

70

1.

10.

Hall M, Monka C, Krupp P, O’Sullivan D. Safety of oral
terbinafine: results of a post-marketing surveillance
study in 25884 patients. Arch Dermatol. 1997; 133;
1213-19.
Reed B, Huff J, Jones S, Orton P, Lee L, Norris D.
Subacute cutaneous lupus erythematosus associated
with hydrochlorothiazide therapy. Ann Intern Med.
1985; 103: 49-51.
Crowson A, Magro C. Subacute cutaneous lupus
erythematosus arising in the setting of calcium channel
blocker therapy. Hum Pathol. 1997; 28: 67-73.
Tabhrner R, Puig L, Gilaberte M, Alomar A. Acute
generalized exanthematous pustulosis induced by
terbinafine. European J of Dermatol. 2003; 13(3): 31314.
Belgi A, Konstantopoulou M, Macfarlane A. Sweet’s
Syndrome Following Oral Terbinafine Therapy: A Case
Report. Am Acad Dermatol. 2005; 52(3): P60
Castellsague J, Garcia-Rodriguez LA, Duque A, Perez
S. Risk of serious skin disorders among users of oral
antifungals: a population-based study. BMC Dermatol.
2002: 2(14).
Lombardo M, Cerati M, Pazzaglia A. Acute generalized
exanthematous pustulosis induced by terbinafine. J Am
Acad Dermatol. 2003; 49: 158-59

ISO 12647-7 Digital Control Strip 2009

References

9.

100

SLE, or cutaneous photosensitivity.6
The pathogenesis by which terbinafine
induces SCLE is not known; however, it
is thought that it may deposit within the
keratinocytes, leading to autoantibody
formation that is seen in SCLE. 6 It is
therefore probable that those patients with
a known history of autoimmunity may be
more susceptible to developing terbinafineinduced SCLE. In addition, anti-Ro has
been linked to the cytotoxic damage to
keratinocytes that is seen in lupus.6
In conclusion, drug-induced SCLE is
a condition that tends to occur among
patients with a history of autoimmune
skin conditions. There are a multitude of
medications that can induce the cutaneous
eruptions seen in SCLE. Terbinafine is a
rare cause of drug-induced SCLE, but it is
important to consider due to its wide use
in dermatology. While usually safe to use,
it should be used with extreme caution
in patients with a history of autoimmune
disease, specifically SLE, photosensitivity,
or elevated ANA titers. It is also advised
that patients with a history of positive
anti-Ro antibodies avoid using terbinafine
unless necessary. 12 Subsequently, cases
of dermatophyte infection should be
confirmed by nail clippings and culture
before initiation of terbinafine therapy in
individuals prone to autoimmunity. 3 If
SCLE does ensue after treatment, patients
should be advised to discontinue the
terbinafine and be assured that the skin
manifestations are temporary and should
resolve when the medication is eliminated.
Terbinafine is, however, still considered to
be a safe medication, and its use ultimately
should depend on the physician’s clinical
judgment.

100 60

remain positive for up to three years,10
and anti-La may stay elevated for up to
one year.11 ANA titers typically return to
normal limits by six or seven months.6
There is also a positive correlation between
SCLE and the presence of HLA-DR2 and
HLA-DR3.6
Treatment for patients with druginduced SCLE begins with cessation of
the offending agent. 6 Oral and topical
steroids are used initially to control the
inflammator y response. 4 It is also
imperative that sunscreens be used, and
avoidance of direct sunlight is highly
recommended until there is resolution of
the lesions.4
In 1998, the first reported case of
terbinafine-induced SCLE was described.6
Since that time, multiple reports have
confirmed the link between terbinafine
and SCLE. Terbinafine, also known as
Lamisil, is an allylamine antifungal agent
used commonly in the treatment of fungal
infections of the skin and nails.6 Generally,
it is considered to be well tolerated, with
an estimated 11% of the patient population
experiencing side effects, and 2.7%
experiencing skin reactions.9 The adverse
cutaneous reactions range from relatively
benign pruritus to life-threatening
Stevens-Johnson syndrome and toxic
epidermal necrolysis.12 Rarely, terbinafine
has even been reported to cause Sweet’s
syndrome.13 Other manifestations include
fixed drug reactions, erythema annulare
centrifugum, plaque and pustular psoriasis,
exanthematous pustulosis, and erythema
multiforme.12,14,15 Cutaneous manifestations
secondary to terbinafine use typically
occur three to four weeks after the initial
dose is given.14
Terbinafine-induced SCLE appears to
affect women more than men.6 It is also
evident that patients with a history of SLE,
SCLE, or other autoimmune disorders have
a predisposition to develop SCLE when
receiving terbinafine treatment.3 A study
by Callen and Hughes et al. followed a
group of five patients who developed SCLE
after commencement of terbinafine therapy
for onychomycosis.3 Of those five, three
had a history of SCLE, one had a possible
episode of SCLE, and the other developed
it de novo.3 There have been other reports
that favor de novo development rather
than an autoimmune predisposition. For
example, the previously mentioned study
by Bonsmann et al. followed a group of
four patients with terbinafine-therapyrelated SCLE, and of this group, only one
had a history of possible autoimmunity
with Raynaud’s phenomenon.6 None of the
patients had ever had an episode of SCLE,
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Case Report

A fou r- y e a r- o l d fe m a l e w it h an
unremarkable medical history presented
with an asymptomatic, enlarging mass on
her scalp. It was first noticed approximately
two years prior to her presentation. Her
parents reported that it had been slowly
increasing in size. The mass did not cause
any discomfort. Her parents denied any
limits in activity, range of motion, or
gross neurologic defects. No growth or
developmental delay was reported.
On physical exam, the patient was a
healthy-appearing
four-year-old with
a 3 cm, firm, nontender, rubber y,
fixed mass on her
Figure 1
o c c ipit a l s c a lp.
T h e re we re n o
overlying skin
changes or hair
loss. Her range of
motion was intact,
and there were
no neurologic
d e f i c it s .
Sh e
had no palpable
lymphadenopathy.
A n
M R I
was obtained
demonstrating a fatty mass confined to the
subcutaneous tissue with no evidence of
bony invasion (Figures 1, 2). The patient
was subsequently taken to the operating
room for excision of the mass. After
complete resection, the specimen was sent
for pathologic evaluation.
Pathology reported an encapsulated
tumor composed of adipocytes in varying
stages of maturation. This was present in a
myxoid background. The cellular content
varied from spindled to round cells, which
were evenly distributed. Rare lipoblasts
were identified with only one non-atypical
mitotic figure noted (Figures 3, 4, 5). For
the purpose of excluding a malignant
neoplasm, a genetic analysis was performed
using fluorescent in-situ hybridization for
EWS, FUS and CHOP gene rearrangement.
The results of these studies were negative.
The above findings support a diagnosis of
benign lipoblastoma.

Discussion

Lipoblastoma is a rare tumor with
approximately 200 cases reported in the
literature. It is generally considered a tumor
of infancy, though several cases have been
reported in adults.1 The majority of these
tumors have occurred in children under
three years of age with approximately a 2:1
male predominance.2 There was a higher
reported incidence in Caucasians; however,
more recent reviews suggest this prevalence
may represent institutional demographics

Figure 2

rather than a true prevalence.2
Lipoblastoma is a benign neoplasm of
fetal white fat with two morphologic forms:
lipoblastoma and lipoblasomatosis.3,4 The
lipoblastoma is a localized, superficial, wellcircumscribed and encapsulated tumor. In
contrast, lipoblastomatosis is a much deeper,
infiltrative and poorly circumscribed tumor.
Growth rate varies from slowly growing to
rapidly expanding. The size of the tumors
has been reported from 0.7 cm to as large
as 21 cm depending on the series or case
report reviewed. Early studies suggest
most of the lesions have been located in the
extremities and trunk; however, more recent
case series contradict this.1,5
Clinical presentation and symptoms
depend on the morphologic form, size
and location of the mass. Compression of
adjacent structures is usually the cause of
symptoms. Numerous case reports describe
the wide variability in the clinical symptoms

of this entity. Bing Tang et al. reported a
case of a four-year-old who presented with
abdominal swelling and intermittent pain.6
A 17x15x10 cm lipoblastoma was excised
from the child’s abdomen. There are several
cases in the literature reporting intrascrotal
lipoblastomas, including a report by Robb
et al. where the mass led to orchiectomy.7
McVay et al. reported a case series that
included the case of a 7-month-old with
an extensive tumor in the anterior triangle
of the neck. 5 The brachial plexus was
draped over this mass. A recurrence five
years after the initial surgery demonstrated
a mass from the brachial
plexus into the deep neck,
mediastinum and chest.
Speer et al. reported a
case of a three-year-old
who presented with an
enlarging neck mass and
horseness. 2 They found
a tumor extending from
the right hemithorax
to the patient’s thoracic
inlet and neck. Another
case was reported by
Jimenez documenting
a retroperitoneal tumor
extending from below
the liver to the inguinal
region, and from the
inferior vena cava to the lateral abdominal
wall. This 12-year-old adolescent presented
with low back pain, dyspnea and a mottled
edematous lower extremity.8 O’Brien et al.
reported a 10-month-old with an extradural
cervical tumor resulting in quadraparesis.9
The diagnosis of lipoblastoma/
lipoblastomatosis is usually made by
histopathologic examination after resection.
Most lipoblastoma tumors have an
encapsulated, well-circumscribed, lobulated
pattern with mature and immature fat
cells, mesenchymal cells and lipoblasts.10
Lipoblastomatosis typically lacks the
well-defined, encapsulated feature of a
lipoblastoma. Lipoblastomas must be
differentiated from liposarcoma, which
closely mimics the benign form. The first
clue should be the age of the patient, as
liposarcoma is exceedingly rare in the
pediatric population. Histologically,
lipoblastoma lacks the nuclear atypia or
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hyperchromasia that would be present in
liposarcoma. Lipoblastoma also lacks the
microcystic spaces and hypercellularity that
would be more pronounced in liposarcoma.
Still, genetic analysis may be useful and
necessary for distinguishing the two
tumors. Lipoblastoma has a characteristic
rearrangement of chromosomal region
8q11-13, whereas liposarcoma has a specific
clonal chromosomal anomaly t(12;16).2,11,12
Management of lip oblastoma and
lipoblastomatosis is by surgery. Recurrence
estimates vary between 0-25%, with most
being specifically from the lipoblastomatosis
morphology. A review of 184 cases by
Speer et al. reported an overall recurrence
rate of 14.3%.2 Mognato et al. reported a
case of complete spontaneous resolution
of lipoblastomatosis in an infant. 13 They
performed a surgical biopsy, and after
identifying the mass as lipoblastomatosis,
chose observation because surgical resection
would have resulted in a mutilating
surgery for a benign lesion. This suggests
that conservative observation may be a
reasonable choice where surgery would be
devastating.
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Abstract
Cutaneous vasculitis traditionally presents with palpable purpura and erythematous nodules. Macular arteritis is a form of cutaneous vasculitis that
presents with asymptomatic, hyperpigmented macules, which most often occur on the lower extremities. The disease runs a benign, chronic and indolent
course. It may represent a latent, non-nodule forming, chronic variant of cutaneous polyarteritis nodosa (CPN). We present a case of a female with
macular arteritis who presented with hyperpigmented macules on both legs without systemic involvement. There have been few cases reported to date.
We present a case and review the literature regarding macular arteritis.

Case report

A 32-year-old African-American
female presented with a 10-month history
of dark spots on both legs following an
episode of lower-extremity tightness after
exercise. The first lesion she noticed was an
erythematous papule, and despite the initial
tightness she felt in her legs, the lesions were
asymptomatic and painless. They were
limited to her lower extremities, but had
increased in quantity and darkened in color
over the past 10 months.
Another physician originally treated
the patient for folliculitis with multiple
topicals without improvement. She denied
any associated fevers, malaise, joint pain or
weakness. The patient’s past medical and
surgical history consisted of a myomectomy
for fibroids and endometriosis. She had
surgery for temporomandibular joint
arthropathy and a C-section in 2007. She
denied any family history of autoimmune
or systemic rheumatic disease. Her
medications included only prenatal vitamins
and vitamin D 50,000 IU daily. She had an
allergy to penicillin. The patient also stated
that she recently traveled to Jamaica.
On physical exam, there were
hyperpigmented and erythematous macules
on the patient’s anterior legs, distal thighs
and dorsal feet, bilaterally (Figures 1 & 2).
They measured 0.5 cm to 2.0 cm in size.

Figure 1

The lesions were non-tender to palpation
and non-pruritic. Additionally, the patient’s
skin was noted to be very dry.
The patient was prescribed doxycycline
and a topical steroid cream with minimal
improvement. Laboratory testing revealed
an ACE, ASO and ESR within normal levels.
A complete blood count, liver function
tests and renal function were all within
reference range. A 4 mm punch biopsy
of a lesion on the right leg was performed
and showed leukocytoclastic vasculitis
involving a small artery/arteriole, changes
suggestive of polyarteritis nodosa (Figures 3
& 4). The histopathology further stated that
in multiple sections there was a mediumsized artery/arteriole at the junction of
the reticular dermis and subcutaneous fat
which had a mixed cell infiltrate including
neutrophils and neutrophilic karyorrhexis
within its wall. The elastic-tissue stain did
not show elastic tissue within the media of
the vessel.
At that time, additional laboratory
testing revealed a sedimentation rate of
5. The urinalysis was normal. Hepatitis
serologies and RPR were non-reactive. The
ANA, DNA, ENA, SS-A and -B, ANCA,
rheumatoid factor and Lyme titer were all
negative. Serum protein electrophoresis
was normal, and cryoglobulins were not
detected.

The doxycycline was discontinued.
Topical ammonium lactate lotion was added
to the topical steroid. Indomethacin 25 mg
twice daily was initiated. The patient did
not want to take systemic steroids. The
NSAIDs showed no improvement, and
pentoxifylline 400 mg three times daily
showed no improvement. The patient was
referred for a rheumatology consult, who
agreed that the diagnosis of cutaneous
polyarteritis nodosa was most likely.
Further lab evaluation included normal C3
and C4, negative anticardiolipin IgG, IgM,
and IgA, and negative thyroid antibodies.
Systemic immunomodulating therapy
options were discussed with the patient,
and although she declined initially, she was
recently started on hydroxychloroquine and
continues to be followed.

Discussion

Macular arteritis is a recently described
form of cutaneous vasculitis that has
unique clinical and histopathological
characteristics.
It p re s e nt s w i t h
multiple, variably sized, asymptomatic,
hyperpigmented or, less commonly,
hypopigmented or erythematous macules.1,2
The lesions tend to favor the lower
extremities and reveal lymphocytic arteritis
in the deep dermis and subcutaneous fat at

Figure 2
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various stages of evolution, ranging from
fibrinoid necrosis to endarteritis obliterans.8
The disease runs a chronic, indolent
course. This clinical presentation has not
been reported previously in other forms of
cutaneous vasculitis. Traditional stigmata
of cutaneous vasculitis, such as palpable
purpura and erythematous nodules, are not
present.2
The term “macular arteritis” was
first coined by Fein et al. in 2003 for
three African-American patients who
presented with a rather uniform eruption
of hyperpigmented macules on the lower
extremities, which revealed a lymphocytemediated arteritis in the superficial
subcutaneous fat.1 In 2005, Sadahira et al.
reported two similar cases occurring in
Japanese patients, 9 followed by Al-Daraji
et al. in 2008, who reported one case,8 and
Saleh et al. in 2009, who presented three
more cases.2
As of 2009, 10 patients have been
diagnosed with macular arteritis, and seven
of the 10 cases were female patients. Five
were African-American (50%), one biracial
(African-American and Asian), two Asian
(Japanese, 20%), and one Caucasian. The
ethnicity of case 10 was not specified. The
age of the patients at the time of diagnosis
ranged between 6 and 73 years, with a mean
age of 41 years.2 Lesions were asymptomatic
to minimally pruritic and consisted,
most often, of round to oval, discrete and
confluent hyperpigmented macules that
ranged in size between 0.5 and 3.5 cm.
The site predominantly affected was the
lower extremities, which was seen in all 10
patients.2
The cause of macular arteritis is

unknown. Extensive evaluation thus
far has not revealed a consistent finding
among cases. Despite weakly positive
values of anticardiolipin antibodies (ACA)
in two patients, ANA of moderate titer in
one patient, anti-SS-A antibodies in one
patient, and mildly elevated ESR in two
patients, there was no evidence of systemic
connective-tissue disease in any of these
cases.1,2
Histology has revealed similar findings in
all reported cases of macular arteritis. The
epidermis and dermis are unremarkable.
There is a dense lymphocytic infiltrate
around and within the wall of a small
artery at the junction of the deep reticular
dermis and subcutaneous fat. The artery
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shows intimal thickening. The lumen is
sometimes narrowed by fibrinoid material
along the luminal side of the vessel wall,
though there is no evidence of vesselwall destruction. 2,11 One of the most
striking features is the localization of the
inflammation to the immediate vicinity
of the affected vessel and the absence of
infarction in the neighboring tissue.3,6
Macular arteritis differs from traditional
forms of cutaneous arteritis in that the
primary lesion is a hyperpigmented macule.
Vasculitides that affect small to large
arteries in the skin, such as polyarteritis
nodosa and temporal arteritis, typically
present with erythematous nodules. In
contrast to previously described forms of
vasculitis, the lesions of macular arteritis
are asymptomatic and show no tendency for
progression.1
Within the spectrum of arteritis that
may affect the skin, numerous diseases
have been described, including temporal
arteritis, polyarteritis nodosa, Churg-Strauss
syndrome, and Wegener’s granulomatosis.
The primary lesions present in these forms
of arteritis include erythematous nodules
and papules. 1 A variety of laboratory
abnormalities have been reported in these
various forms of cutaneous arteritis. The
perinuclear pattern of antineutrophil
cytoplasmic antibodies (p-ANCA) is present
in at least 70% of patients with ChurgStrauss syndrome. The cytoplasmic pattern
of ANCA antibodies (c-ANCA) is detectable
in more than 80% of histologically proven
cases of Wegener’s granulomatosis.1
Al-Daraji et al. suggested that macular
arteritis might represent a latent, nonnodule-forming, chronic variant of

Figure 4

cutaneous polyarteritis nodosa (CPN)
due to overlapping clinical-pathologic
features. CPN similarly runs a chronic,
benign course and is denoted by muscular
vessel vasculitis, which can resolve with
retiform hyperpigmentation. 8 It is an
uncommon form of vasculitis of the smalland medium-sized arteries in the reticular
dermis and subcutaneous tissue and may
encompass extracutaneous features such
as arthralgias, arthritis, neuropathy and
myopathy. In contrast, polyarteritis nodosa
(PAN) is a form of nodular vasculitis that
most frequently involves the medium-sized
muscular arteries of the kidneys, liver, heart,
and gastrointestinal tract.3
In CPN, the site of involvement is
primarily the legs, with over 95% of the
lesions located in this region. 3,4 A
frequent manifestation is that of a painful
subcutaneous nodule, which can be
easily mistaken for erythema nodosum
or panniculitis. Common generalized
symptoms include malaise, fevers, myalgias,
and sore throat. Myalgia, which clinically
manifests as muscle aches, tenderness, and
stiffness, is frequently observed over the
calves.3,5
For some authors, CPN is essentially PAN
with cutaneous symptoms, whether or not
other organs are involved. Another view
is that CPN is only a stage in the evolution
of the systemic disease. However, the
majority of authors believe that CPN is a
distinct entity with localized cutaneous
vascular disease and runs a benign course
with exacerbations and remissions that
never seriously compromise the health
of the patient. 3 The etiology of CPN
remains unknown, but presumably has an
immune-complex mediated pathogenesis,
as shown by IgM and C3 deposits in the
biopsy specimens. Streptococcal infection
is believed to cause this immune-complex
mediated disease. No patient has died from
CPN per se, and the tendency has been for
the condition to slowly fade away. It runs a
benign, chronic course lasting from months
to years even though the acute symptoms
may take two to eight weeks to resolve. Skin
nodules take years to clear, with gradual
decrease in frequency and severity.3
Many healed lesions of CPN leave
residual changes that are either violaceous
livedoid or hyperpigmented and retiform
in appearance, which can persist for
months and even years. 8,10 Although
active lesions of CPN show a neutrophilicmediated vasculitis with fibrinoid necrosis,
resolving lesions of neutrophilic vasculitis
progressively lose neutrophils, gain
lymphocytes and macrophages with time,
and show fibrous replacement of the injured
vessel wall. The absence of neutrophilic-

mediated vascular inflammation in macular
arteritis patients could be due to the older
age of the lesions, as all patients to date have
presented with long-standing rather than
acute disease, of greater than two months
duration. CPN is relatively uncommon,
representing less than 3% of all cases of
cutaneous vasculitis; however, its incidence
may be higher due to underdiagnosis. 8,11
Although systemic disease is not a feature of
CPN, renal aneurysms on selective visceral
angiography have been identified in some
patients, and providers should be aware of
this.8,12
Corticosteroids remain the mainstay of
treatment for CPN. The aim is to control
the acute exacerbation and provide
pain relief, rather than to suppress all
manifestations of the disease. Usually a
dose of 20 mg of prednisolone daily or less
is needed to achieve this.3,6 Non-steroidal
anti-inflammatory drugs (NSAIDs) may be
helpful when used alone or together with
systemic steroids. Pain relief is an added
advantage besides the anti-inflammatory
property of NSAIDs, and acetyl salicylic
acid and indomethacin are commonly
used. Aggressive treatment is not required
in most cases of CPN, and symptomatic
treatment with prednisolone or NSAIDs will
suffice.3,4,7 Although conservative therapy
with high-potency topical or intralesional
corticosteroids is initially indicated in these
patients, multiple anecdotal reports have
also identified select patients responsive
to salicylates, dipyridamole, sulfapyridine,
pentoxifylline and dapsone. Patients who
have chronic, painful skin lesions that are
unresponsive to topical, intralesional, or
low-dose corticosteroids may respond to
low-dose methotrexate (7.5-20mg/week).13
Regarding macular arteritis specifically,
treatment is not required, as lesions tend to
be asymptomatic and the disease has been
shown to run a benign course.

11.Carlson JA, Chen KR. Cutaneous vasculitis update:
neutrophilic muscular vessel and eosinophilic, granulomatous,
and lymphocytic vasculitis syndromes. Am J Dermatopathol
2007;29:32-43.
12.
Orton DI, Whittaker SJ. Renal angiogram
abnormalities in a case of cutaneous polyarteritis nodosa. Clin
Exp Dermatol 2000;25:33-35.
Bolognia JL, Jorizzo JL, Rapini RP. Dermatology.
13.
Edinburgh: Mosby; 2003. p. 391.
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Abstract
Blistering distal dactylitis (BDD) is an infection of the anterior fat pad presenting as bullae that can evolve into erosions and is secondary to Gram-positive
bacteria. Although initially reported in children, it is now known to also affect adults. The infection responds promptly to incision, drainage, and antibiotic
treatment and is associated with low morbidity. We present an unusual case of BDD in an elderly man ending in medical-treatment failure, osteomyelitis,
and amputation.

Introduction
Blistering distal dactylitis (BDD)
is an infection of the anterior fat pad of
the distal fingers that presents with tense
bullae on an erythematous base. The entity
was first described in 1972 by Hays and
Mullard as a disease affecting children
mainly due to beta hemolytic streptococcal
infection with or without additional
infection with staphylococcal aureus. 1,2
Since then, cases have been reported in
both infants and adults. 3-7 Additionally,
t he sp e c t r u m of i n fe c t i ous age nt s
reported has expanded to include group
B streptococci and methicillin-resistant
staph aureus (MRSA).4,5,8,9 BDD typically
responds well to incision and drainage and
antibiotic treatment and resolves without
complications.2 The following is a report of
MRSA BDD in an 89-year-old man.

Figure 1: Left third finger at initial presentation:
3 mm x 5 mm bulla with surrounding violaceous
change to the finger pulp.

Case Report
An 89-year-old man presented with
a three-week history of a painless, tense
bulla on his left 3 rd finger. Patient also
admitted to smaller recurrent blisters on
his 2nd and 3rd fingers of his left hand over
the past 12 months. Previous blisters were
painless, flaccid, clear-fluid filled and had
denuded and healed easily. This blister was
larger, firm, and had a brown to red color
surrounding it. He denied pain, pruritus,
purulent drainage, and fever. He denied
trauma and insect bites. Past medical
history was significant for mild dementia,
hypertension, chronic renal insufficiency,
anemia, hyperlipidemia, MRSA-positive
nasal swab, and amputation of the left fifth
digit many years ago secondary to traumatic
injury. Medications included docusate,
lisinopril, omeprazole, and aspirin.
On physical exam, patient appeared well,
and left middle finger revealed a 3 cm x
2.3 cm, violaceous, edematous change to
finger pulp with a 3 mm x 5 mm clear,
firm bulla on the distal anterior fingertip
(Figure 1). Moderate erythema surrounded
t hes e changes and cont inue d onto
the dorsal surface of the finger. No nail

Figure 2: Left third finger two weeks after initial
presentation: erosion with crusting and exudate,
culture positive for MRSA.

Figure 3: X-ray of left hand two months after
initial presentation: destructive changes of the
distal phalanx of the third digit consistent with
osteomyelitis.

changes or tenderness were appreciated.
As the patient had no pain or systemic
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symptoms, t re at ment plan was for
observation and return for follow-up
evaluation in two weeks. On return, the
bulla had eroded with drainage and
crusting now present (Figure 2). Culture
of purulent exudate grew MRSA. X-ray
was negative for bone involvement. Lab
work was unremarkable. Patient was started
on minocycline but was unable to tolerate
antibiotic due to vomiting. Doxycycline
was prescribed, but patient was hesitant to
begin another antibiotic. When he did, he
was again unable to tolerate the medication
due to vomiting. Patient was resistant to
further treatment and only returned two
months later due to pain in the distal finger.
MRI was consistent with osteomyelitis,
and the patient was started on oral
trimethoprim/sulfamethoxazole. X-ray at
this time showed destructive changes of the
distal phalanx of the third digit consistent
with osteomyelitis (Figure 3). Surgery
was consulted, and the patient elected
amputation rather than extended-course
intravenous antibiotic treatment.

Discussion
Hays and Mullard first used the term
BDD in a 1972 paper and later further
delineated the disease in a 1975 report of
13 cases.1,2 They defined BDD as a distinct
clinical entity manifested by a superficial
blistering lesion over the anterior fat pad
of the distal portion of a finger or thumb
that may or may not have paronychial
extension. The 13 patients they reported
ranged in age from 2 to 16 years. All
lesions were non-painful and drained
thin, white, purulent exudate. Cultures
grew beta hemolytic streptococcus in all
cases, with three of the cases also growing
staphylococcus aureus. Treatment consisted
of incision and drainage, topical antibiotics,
and systemic antibiotics and was effective
in every case with no resultant morbidity
or mortality. Since then, BDD has been
reported multiple times in the literature
with expansion of our understanding of
the clinical presentation and infectious
etiology. Apart from children, it has now

been reported in infants and adults and is
known to affect proximal fingers, palms,
toes and soles. 3,6,10-12 Multiple bullae on
different digits can occur.13 The organisms
implicated in causing BDD have grown to
include Group B strep, staph aureus alone,
and methicillin-resistant staph aureus.4,5,8
We believe the patient we present is unique
in his presentation in two ways: his age, and
the morbidity associated with his infection.
Although BDD has not previously been
expected to affect the elderly, we present
a case of an 89-year-old man. It has
been hypothesized that BDD infection in
children is due to thumb sucking, and that
infection in infants (<9 months old) may
be secondary to exploration of the mouths
of adults.3,6,11 One of the original 13 cases
reported was associated with recurrent
blisters, and BDD has since been reported
in association with herpetic whitlow. 2,11
Our patient is an elderly man who also
reported recurrent blistering disease of
unknown etiology preceding the BDD. In
addition, he had a history of testing positive
for MRSA by nasal swab during previous
hospitalization. We propose that occurring
together, these factors -- MRSA carriage and
recurrent blistering -- contributed to the
development of BDD in this elderly patient.
Given the increasing prevalence of MRSA
positivity, the aging of the population in
general, and the susceptibility of the
elderly to blistering disease (particularly
autoimmune), the atypical pesentation
of BDD seen in this patient could
become more common in the future. 14
The second significant aspect of this case
of BDD was that it was associated with
treatment failure and significant morbidity
ending in osteomyelitis and amputation.
Previously, it has been emphasized
that BDD is a soft-tissue infection and
is associated with low morbidity and no
treatment failures. 13,15 Our patient was
unable to tolerate two antibiotic choices
secondary to nausea and vomiting. In
addition, he was resistant to attempting
alternate antibiotic treatment following
the initial reactions due to the apparently
benign nature of the infection. As is
typical of BDD, he had no pain, pruritus, or
burning at the site of the bulla, and he had
no systemic symptoms.13 He only returned
to the clinic for further medical attention
two months after his initial presentation
due to the development of pain. Pain is
typical of acute osteomyelitis secondary to
contiguous spread of a soft-tissue infection,
and staph aureus is the most common cause
of this type of osteomyelitis. 16 Diagnosis
of osteomyelitis is most often by X-ray,
MRI, or radionuclide scan. Conventional
X-ray reflects the destructive process of the

infection, showing periosteal thickening
and elevation and focal osteopenia, but can
lag two weeks behind the progress of the
infection.16 Use of radionuclide studies and
MRI in conjunction with X-ray can improve
sensitivity and specificity when diagnosis
is ambiguous. In the patient we present,
initial X-ray was negative and may have
accurately reflected lack of bone infection at
that time or may have been a false negative
due to being taken very early in the course
of infection. Two months later, both X-ray
and MRI showed changes consistent with
osteomyelitis.
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Conclusion
In summary, BDD is a blistering eruption
on the acral areas that can be caused by
beta hemolytic strep, group B strep, staph
aureus, or MRSA. It presents as tense bullae
that may progress to erosions and can affect
infants, children, and adults. Diagnosis is
clinical, based on a distinctive appearance,
but culture of the bullae contents can
direct antibiotic therapy. We present a
case affecting an elderly man that ended
in medical-treatment failure, osteomyelitis,
and amputation. Although BDD is not
customarily thought of as a disease of the
elderly or one associated with significant
morbidity, we present this case in order to
broaden our medical awareness of the scope
and possible consequences of the disease.
In patients with BDD who fail to respond
quickly to medical treatment, are unable
to tolerate suitable medical treatment, or
develop significant or progressive pain
at the site of infection, the possibility of
contiguous extension of the infection to
bone should be considered. In these
select patients, appropriate radiographic
studies should be considered to evaluate
for osteomyelitis so that treatment can be
adjusted and potential morbidity can be
avoided.
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Introduction

Cutaneous manifestations of internal
malignancy are rare and are estimated in the
literature to occur in 0.7% to 9% of patients
with metastatic carcinoma (1). Moreover,
Lookingbill et al. estimate that less than
5% of these cutaneous findings are of oral
mucosa origin. We report a case of a male
with a history of oropharyngeal carcinoma
who presented with a metastatic lesion
on his right mandible. To date, there are
few literature reports looking at specific
metastatic malignancies and the manner in
which they may present in the skin. This
report aims to reveal some of the cutaneous
findings of metastatic oropharyngeal cancer.
Recognizing these lesions and initiating
therapies could aid in an earlier diagnosis
and could potentially decrease mortality in
these patients.

Case Report

A 55-year-old C aucasian male
presented to the clinic as a referral from
otolaryngology with a five-month history of
an enlarging mass along the right mandible,
thought to be a “cyst.” The patient admitted
to swelling of the right side of his jaw as
well as an intermittent, dull pain that was
exacerbated with mastication. He denied
having similar symptoms in the past or any
associated trauma. Past medical history
was significant for stage II squamous cell
carcinoma in the midline of the soft palate
that was diagnosed in 2006. The carcinoma
was subsequently treated with localized
radiation that was directed from an
external position toward the right jaw line.
Six months prior to his current visit, the
patient had all of his lower teeth extracted
due to radiation decay, replaced with a
composite molding. Review of systems was
negative for oral bleeding, drainage, and
constitutional symptoms. He reported a 75
pack-year smoking history, drank two to
three alcoholic beverages daily, and denied
any chewing tobacco. Home medication
included oxycodone 5 mg every 8 hours as
needed for odynophagia. He denied any
allergies or pertinent family history.
Physical exam revealed a cachetic male
with bitemporal wasting and a thickened,
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hypertrophic, 1 cm, firm subcutaneous
nodule noted along the right mandibular
jaw line. Sensation to sharp and dull was
decreased along the right mandible. The
oral cavity featured halitosis, composite
teeth that appeared within normal limits,
and mild ulceration in the posterior
pharynx but no evidence of a gross mass.
Jaw movement included a left lateral
deviation upon opening as well as limited
range of motion. Right submandibular and
subtonsilar lymphadenopathy was noted.
The differential was discussed with the
patient and included malignancy of primary
and metastatic nature, radiation dermatitis,
infection, and idiopathic. The patient
opted to have a 4-0 punch biopsy of the
lesion along the right jaw line. The initial
pathology report revealed chronic septal
panniculitis with some changes suggestive
of radiation dermatitis. This report did
not correlate well with the clinical picture;
therefore, we performed another punch
biopsy for a second opinion. An MRI with
and without contrast of his head and neck
was also ordered to see if there were any
other masses or evidence of metastasis.
During the interim, his otolaryngologist and
oncologist were contacted and past medical
records were obtained.
The repeat biopsy revealed a deeply
situated, infiltrative, poorly differentiated
carcinoma with sclerosis. The morphologic

f e at u r e s i n c o nj u n c t i o n w i t h t h e
immunohistochemical staining (AE1/AE3
+) results were compatible with poorly
differentiated squamous cell carcinoma.
MRI demonstrated a nodular necrotic mass
with peripheral enhancement superficial
to the angle of the right mandible as well
as a similar focus in the left supraclavicular
region, deep to the sternocleidomastoid.
PET CT imaging from skull base to the
thigh was ordered by his oncologist and
yielded an interval development of a
right perimandibular soft-tissue nodule
that was mildly hypermetabolic, possibly
representing metastasis to a perimandibular
lymph no de. In addition, multiple
poorly defined cavitary nodules were
identified within the lungs that were nonhypermetabolic and measured 1-2 mm in
size. The patient was sent to his oncologist
for initiation of treatment.

Discussion

Malignancy of the oral cavity and
oropharynx are the most common head and
neck cancers in the United States (2). Soft
palate cancers, an oropharyngeal subtype,
comprise 2% and are predominantly
squamous cell cancer (3). The greatest
risk factor for head and neck cancer in
American men and women is alcohol and
tobacco use (3,4). Other risk factors include
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Epstein-Barr virus, human papilloma virus,
occupational exposure, radiation, diet, and
genetics (3,4). Head and neck cancers are
biologically aggressive and often spread
to the lymph nodes of the neck (5). In
comparison to oral cancer, oropharyngeal
SCC demonstrates a more frequent regional
lymph node and distant metastasis (2).
Researchers Chu-Sung Hu et al. evaluated
the rates of cutaneous metastases of internal
malignancy and proposed the idea that
certain chemokines attract tumor cells
more than others. CCR10 and CXCR4
were the investigated tumor markers,
and immunohistochemical staining was
performed on three cases of breast cancer
with skin metastasis, three cases of lung
cancer with skin metastasis, and one case
of hepatocellular carcinoma without skin
metastasis. It was found that the expression
of CCR10 and CXCR4 had no correlation
with cutaneous metastasis (1).
SCC extension beyond the soft palate
occurs in greater than 50% of cases, with
direct signs and symptoms corresponding
to the invaded area. Some of the more
common areas of expansion include the
hard palate, retromolar trigone, inferior or
superior alveolar process, base of tongue,
and tonsils (3,4). As seen in our case,
extension into the mandibular area may
cause trigeminal nerve hypesthesia along

Figure 3

the V3 distribution as well as wasting of
the temporalis or masseter muscles.
Furthermore, malocclusion, pain, and
trismus indicate tumor involvement of the
pterygoid muscles (3,4). Earlier stages may
be asymptomatic, while advanced stages
exhibit pain. In addition, later-stage soft
palate SCC can feature altered speech,
dysphagia, trismus, otalgia, neck mass, or
velopharyngeal insufficiency (3,4).
To date, there is a scarcity of literature
on cutaneous lesions arising in the setting
of metastatic head and neck malignancies.
The external depiction of what lies beneath
is as important as the patient’s history
itself, lending hints to a “visually literate
physician” (8). With clinical suspicion and
prompt diagnosis, one can take immediate
steps toward properly managing the patient
and offering palliative care. The rates of
cutaneous metastasis of different types of
cancer are still under investigation (1). From
histologic subtypes to chemokine receptors,
the enigmatic features of malignant
superficial exhibition are what attracted us
to present this case.

3.

4.
5.
6.
7.
8.
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Figure 2.
Pictor ial r epr es entati on of
a n i s o l a t e d e c c r i n e sw e a t
gland denoting the three
basic anatomical structures
of the bulbous secretory coil,
duct, and acrosyringium as
well as neural control and
regulation. The blow-up box
of the secretory coil shows the
secretory cells (clear cells) and
associated sympathetic nerve
terminals, neurotransmitters,
and corresponding post-synaptic
receptors on the clear cells.
Figure 1. Pictorial representation of
eccrine and apocrine sweat glands.

Introduction

Focal hyperhidrosis (excess sweating
focused in a given area) affects
approximately 2.8% of the population,
with an estimated 7.8 million people in the
United States suffering from this sweatgland disorder.1 Given this high prevalence
rate, it is surprising that there is not greater
emphasis on focal hyperhidrosis and its
treatment. Although often considered
somewhat benign by many clinicians, recent
studies indicate focal hyperhidrosis causes
a substantially increased prevalence of
bacterial, fungal, and viral infections and
causes a profound effect on the patient’s
quality of life.2,3 Changes in quality of life
observed in focal hyperhidrosis are similar
to those seen in other severe chronic
disorders such as end-stage renal disease,
multiple sclerosis and rheumatoid arthritis.4
This article will summarize the current state
of knowledge concerning the mechanisms
and regulation of sweating: prevalence,
diagnosis, consequences, and etiology of
excess sweating on the palms and soles of
the feet (palmar-plantar hyperhidrosis)
and armpits (axillary hyperhidrosis). We
will then compare and contrast treatment
options available for the focal hyperhidrosis
patient.

Mechanisms and
Regulation of Sweating

Sweating is a vital homeostatic process in
the regulation of internal body temperature.
Three sweat gland types exist: eccrine,
apocrine, and apoeccrine. The primary
differences among the glands are where and
how the sweat exits the gland (Figure 1).
Eccrine glands make up the majority of the
sweat glands and are the primary glands
engaged for thermoregulation, although
other non-thermal factors also influence
sweating.5,6 Evaporative cooling of sweat
from eccrine glands maintains our core
body temperature in warm environments
or during exercise. 7 Eccrine sweating is
also engaged by emotional stimuli, which
is thought to be a primary trigger for
focal hyperhidrosis. 8 Eccrine glands are
distributed over nearly the entire body, with
the greatest density found on the palms,
axillae, and soles of the feet.9 Interestingly,
these are also the most common sites for
focal hyperhidrosis. This review will focus
on eccrine sweat glands because of their
association with focal hyperhidrosis, but it
is acknowledged that apoeccrine glands may
contribute to axillary hyperhidrosis.10
Structurally, the eccrine sweat gland
consists of a bulbous secretor y coil

leading into the duct that opens onto the
skin surface (Figure 2). Acetylcholine
and norepinephrine are the primar y
neurotransmitters that stimulate eccrine
sweat glands, allowing the bulbous coil to
produce precursor fluid.6 This precursor
fluid is formed by ion movement across
and between cells, which osmotically
draws water into the bulbous coil lumen.
Pressure then builds within the coil
until the pressure is great enough for the
fluid to travel through the duct toward
the skin’s surface. Modification of the
precursor fluid occurs within the duct
(reabsorption of sodium and chloride
ions), resulting in hypotonic (i.e., lower
ion concentration compared to blood)
secreted sweat. 6 Sweating can be quite
profuse, and whole-body sweat rates have
been recorded at over 3.7 liters per hour
and 10-11 liters per day when exercising
or working in hot environments. 11,12
T h e n e r vou s s y s t e m c ont rol s an d
regulates sweating via skin sympathetic
nerve activity to the eccrine sweat glands
(Figure 3). It is these sympathetic nerve
terminals that release the acetylcholine
and norepinephrine to stimulate sweating.
Because of the sympathetic nervous system
involvement, sweating can be stimulated or
modulated by other “fight or flight” factors
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Heating

Cooling

Figure 3. During whole-body heating, skin sympathetic nerve activity (SSNA) increases stimulatory signals to skin blood
vessels to increase skin blood flow (SkBF) and to eccrine sweat glands to increase sweat rate (SR). Whole-body cooling
suppresses SSNA and therefore SkBF and SR. Modified from Wilson, et al., J Physiol, 536: 615-623, 2005.50

such as infection, physical stress, emotions
such as anxiety and arousal, pain, and
disease states such as palmar-plantar and
axillary hyperhidrosis.13-15

Prevalence of Focal
Hyperhidrosis

Currently, 2.8% of the United States
population is believed to have focal
hyperhidrosis. This prevalence statistic
was calculated by projecting the results of a
nationally representative sample of 150,000
households (screened by mailed survey
for hyperhidrosis) to the U.S. population
based on U.S. census data. 1 Respondent
age ranged from 25-64 years, with men and
women reporting hyperhidrosis equally,
although it was acknowledged that women
may report their condition to physicians
and seek treatment at a higher rate.1 The
data from this survey have helped to change
misconceptions about focal hyperhidrosis
being a rare disorder. The excessive
sweating of focal hyperhidrosis usually
appears first in childhood or adolescence16
but is normally not reported until later in
life. Even current prevalence statistics may
underrepresent hyperhidrosis, as other
research indicates that 2/3 of individuals
with hyperhidrosis have not discussed
the condition with their healthcare
professional.17

Diagnosis of Focal
Hyperhidrosis

In a clinical setting, focal hyperhidrosis
is usually diagnosed by patient history and
physical examination.18 The perception of
hyperhidrosis is an individual assessment

and may var y between patients. 8 A
normal sweat rate is considered to be less
than 1 mL/m 2/min of sweat production
by the eccrine glands at rest and at room
temperature.5 Morphologically, the sweat
glands appear to be normal in focal
hyperhidrosis patients; 19 however, there
are heightened responses to stimuli such as
emotional or physical stress.20-22 Diagnostic
criteria located in table 1. 23 To quantify
the extent of hyperhidrosis, a gravimetric
or starch-iodine test is sometimes used. 9
The gravimetric test quantifies the sweat
rate (mg/min) and the starch-iodine test,
completed during a thermoregulatory
challenge, establishes the precise dimension
of affected skin areas.

Consequences of Focal
Hyperhidrosis
The seemingly harmless excessivesweating component of focal hyperhidrosis
has helped to mistakenly characterize
this disorder as benign. However, as
stated earlier, focal hyperhidrosis patients
experience a significant morbidity, as the
disease state interferes with nearly every
aspect of daily life (Table 2).24 Individuals
with focal hyperhidrosis often report
physical discomfort due to wet clothing/
shoes, and patients may go to considerable
trouble to hide their excessive sweating,
using different tactics such as pads, shields,
absorbent tissues, and frequent clothing
changes. 21,25,26 The financial burden
associated with the disorder can be costly
when one accounts for dry cleaning and
clothing replacement.26 It is likely that the
major consequence of focal hyperhidrosis
is the avoidance of social situations, which

penetrates all person-to-person interactions,
from relationships to choice of occupation.21
In one survey, social embarrassment was
reported by 90% of patients with palmar
hyperhidrosis, and 40% of respondents had
psychological difficulties attributed to their
symptoms.27 Previously, it was believed that
individuals with hyperhidrosis suffer from
other psychopathology; however, a more
controlled analysis found that the anxiety,
social avoidance, and depression in patients
were secondary to the hyperhidrosis and not
a primary diagnosis.28			
Individuals with focal hyperhidrosis
are predisposed to fungal, bacterial, and
viral site-specific secondary infections.
This is due to constant moisture and skin
maceration, which provides an excellent
habitat for bacterial and fungal overgrowth
and can contribute to bromhidrosis (foulsmelling sweat), especially in feet and the
axillary regions. Pitted keratolysis, an
infection of the plantar surface of the foot
associated with pits and craters, and gramnegative bacterial macerative infection of
the feet may also occur.2,29

Etiology of Focal
Hyperhidrosis

Local hyperhidrosis is a disorder that is
not well understood. Focal-hyperhidrosis
onset is normally between 14 and 25
years old.30 It is currently considered an
idiopathic disorder that arises in otherwise
healthy individuals. 31 Between 30% and
65% of patients with focal hyperhidrosis
have a positive family history, indicating
a possible genetic component. 32,33 Recent
data identified the allelic probability
that hyperhidrosis is heritable in an
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Table 1.
Diagnostic criteria for focal hyperhidrosis.

Table 2. Patient burden of hyperhidrosis.
1.

Primary criteria: Focal, visible, excessive sweating of at least
6 months duration without apparent cause.

2.

Secondary criteria:

3.

1.
2.
3.
4.
5.

Bilateral and relatively symmetric sweating
Impairment of activities of daily living
Onset < 25 years old
Family history
Cessation of sweating during sleep

4.
5.
6.
7.
8.
9.
10.

autosomal-dominant fashion with variable
penetrance.18 Therefore, the child of a parent
with hyperhidrosis has an approximately 25%
chance of developing hyperhidrosis. Although
many aspects of the pathophysiology of
focal hyperhidrosis are not fully understood,
patients with palmar hyperhidrosis have been
shown to have greater sympathetic activity
through the T2 and T3 ganglia.32,33

Change of clothing required 2+ times per
day
Avoidance of social gatherings and/or hand
shaking
Severe embarrassment associated with wet
clothing or palms
Frustration with activities of daily living
Impaired work performance and
productivity
Alteration in type of leisure activities
Depression and lack of confidence
Skin maceration
Increased bacterial, fungal, and/or viral
infections
Difficulty with social and intimate
relationships

Many treatment options exist for the
management of symptoms ass o ciated
with focal hyperhidrosis. The risks, side
effects, and benefits of each treatment
are weighed with respect to the severity of
the disease. 18 Topical aluminum salts,
s y ste m i c ant i chol i ne rg i c s , t ap w ate r
iontophoresis, and botulinum toxin are
employed when the disease is not severe
enough to consider the surgical options of
endothoracic sympathectomy, liposuction,
or subcutaneous axillary curettage. The side
effects associated with the surgical options
can be as debilitating as the disorder itself, so
these treatments should be considered with
caution. This review will focus on the nonsurgical approaches of 1) topical aluminum
salts, 2) systemic anticholinergics, 3) tap
water iontophoresis, and 4) botulinum toxin.

aluminum zirconium tetrachlorohydrex
GLY, aluminum chlorohydrate, aluminum
chloride hexahydrate). These metal salts
are thought to block the epidermal sweat
duct or acrosyringium, which can cause
atrophy and vacuolization of the glandular
secretor y cells with prolonged use. 34
These products are designed to be applied
at night, as excess sweating does not occur
in these patients during sleep, for efficacious
absorption of the aluminum salts into the
sweat ducts. During the day, when sweat
is actively being produced, the medication
is not able to penetrate the sweat-gland
pores. The solution should be applied to
dried skin and washed off in the morning.
Effectiveness appears to be increased if the
area is covered, possibly allowing better metal
salt penetration.18 The necessity of nightly
application can be cumbersome for the
patient, but the treatment is often effective
in controlling sweating if applied diligently
and as directed. Skin irritation is a common
side effect. The skin may become extremely
irritated and raw, which causes many patients
to stop antiperspirant treatment. In some
instances, aluminum chloride reacts with
the excessive sweat and forms skin-irritating
hydrochloric acid. Anhydrous ethyl alcohol
added to 20% aluminum chloride hexahydrate
may be prescribed to alleviate some
irritation.18

1) Topical Aluminum Salts
Over-the-counter antiperspirants are the
first line of defense for focal hyperhidrosis,
followed by prescription antiperspirants
(e.g., Drysol) that can be applied to the
axillae, palms, or soles of the feet. The
active ingredient for most antiperspirants
is a metal salt (e.g., aluminum chloride,

2) Systemic Anticholinergics
Anticholinergics are competitive antagonists
of muscarinic receptors located on the sweat
glands. If these receptors are blocked, then
sweat subsides. One study indicates that
75-80% of subjects were able to control
sweating with anticholinergics, but 1/3 of
the subjects were limited by side effects. 35

Treatment Options for Focal
Hyperhidrosis

The side effects are pronounced because of
the systemic nature of this medication. It
blocks cholinergic receptors other than on
sweat glands, causing side effects such as
constipation, dry mouth (xerostomia), dry
eyes and pupil dilation (mydriasis), and
urinary retention.
The anticholinergics that have been used
for sweating control include glycopyrrolate,
propantheline, and oxybutynin. Interestingly,
oxybutynin’s effects on hyperhidrosis
were observed more accidentally when
this drug was given to patients for bladder
incontinence. 36 Dosing for glycopyrrolate
is often 1-2 mg taken 1-2 times daily with a
maximum of 4 mg daily. Oral anticholinergics
appear to be a good choice in sweating control,
if tolerated by the patient.
3) Tap Water Iontophoresis
Tap water iontophoresis is a simple
procedure that utilizes a battery-powered
unit to deliver a current through tap water
(i.e., water with a low concentration of ions)
either through saturated wool pads separated
by a non-conducting barrier or through
a small tub. 18
According to published
reports, this treatment option is safe, noninvasive, efficient, cheap, and usually welltolerated.37 The inhibitory effect of tap water
iontophoresis on sweating is greater with the
anodal current as opposed to the cathodal
current and is dependent on the amperage
used. 37 The mechanism of action for tap
water iontophoresis is not well understood;
currently, the most compelling theory is that
the anodal current causes H+ to accumulate
within the sweat duct, which may cause
lesions in the acrosyringium that inhibit
sweating.37,38 The technique involves using the
maximum amperage tolerated by the patient
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for 30 minutes per day for 2 weeks. Using
this approach, sweating relief can last for
several weeks in the treated area.18 A 0.05%
glycopyrrolate solution may be added to the
tap water to increase treatment effectiveness.18
Side effects may include pain, erythema,
urticaria, and small punctuate electrical burns
from the direct current. 37 Home devices
may be prescribed to eliminate the need for
multiple clinic visits; however, many health
plans do not cover this treatment option.
3) Botulinum toxin
Botulinum toxin type A was approved
in 2004 for the treatment of axillar y
hyperhidrosis. The seven types (A-G)
of botulinum toxin are derived from
the gram-positive bacillus Clostridium
botulinum. Recent studies have tested the
efficacy and side effects of botulinum
toxin B for the treatment of hyperhidrosis;
however, it is not currently approved by
the FDA. 39 The A-type toxin affects the
sympathetic nerve terminal, innervating an
eccrine sweat gland by interfering with a
synaptosomal protein (SNAP-25), which in
turn inhibits acetylcholine exocytosis. 40 If
this neurotransmitter release is inhibited by
botulinum toxin, then the precursor sweat
is not formed in the bulbous coil of the
sweat gland.41,42 Noticeable sweat reduction
should occur in 2 to 4 days, with maximal
effects occurring within 2 weeks.43,44 Relief
of excessive sweating occurs via functional
denervation of the sweat glands. 45 After
several months, sweating gradually returns,
with subsequent injections often performed at
4- to 12-month intervals.44,46 This treatment
is quick and conveniently performed in the
clinic. There typically is very little discomfort
associated with axillary injections; however,
there may be significant pain associated with
the multiple injections necessary to treat the
affected area in the palms and soles (radial
diffusion of approximately 1.5 cm in the
axilla 47); sedatives, topical lidocaine, nerve
blocks, intravenous regional anesthesia, or
cryoanalgesia with dichlorotetrafluoroethane
can minimize the injection pain. 48 An
additional consideration is that botulinum
toxin presynaptically inhibits motor nerves,
and thus side effects of muscle weakness
are possible. This has been reported with
palmar injections, as the toxin can spread
into surrounding muscle beds in the hand.49
Care must be taken when administering
this powerful drug, but the advantages
of botulinum toxin seem to outweigh the
disadvantages of the treatment, especially if
other treatments fail.

Treatment Summary

Treatment of focal hyperhidrosis is

employed in a stepwise fashion beginning
with topical antiperspirants and progressing
to botulinum toxin. Availability, cost,
physician preference, and patient tolerance
are factors that contribute to determining the
proper treatment for an individual. Topical
antiperspirants, while effective, have the
drawback of causing skin irritation. Oral
anticholinergics are convenient with a oncedaily pill, but this may be dampened by the
systemic side effects. Tap water iontophoresis
is also effective but can be cumbersome
to use for the patient. The relatively longterm effects of botulinum toxin make it an
appealing treatment; however, pain and cost
may be obstacles. Further studies to find
the causes of focal hyperhidrosis will help
to individualize and potentially improve
treatment options for those with palmarplantar and axillary hyperhidrosis.
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Abstract
Pityriasis rubra pilaris (PRP) refers to a rare group of chronic, hyperkeratotic, papulosquamous diseases that can be acquired or inherited. It is commonly
confused with other papulosquamous and erythrodermic disorders. The etiology is unknown, and treatment is often frustrating for both patient and
clinician. In this case report we present and discuss a 64-year-old man with type I PRP, the most common variant. We discuss the nascent use of biologic
therapy in PRP and report the successful use of adalimumab in treatment.

Clinical Case

A 64-year-old Caucasian male presented
to the dermatology clinic with a chief
complaint of rash for three weeks. The
patient described a 48-hour period of
intense head and upper trunk erythema
followed by the development of an
erythematous, pruritic, scaly rash on the
scalp, face and arms. The patient denied
any constitutional symptoms preceding
development of the rash. The patient
reported good overall health with a
history of pre-diabetes only. The patient
denied taking any medications prior to
development of the current complaint and
reported not using any medications on a
regular basis. The patient denied alcohol
or drug use but was previously a tobacco
smoker with a 25 pack-year history and
reported quitting 20 years prior. He denied
any constitutional symptoms including:
malaise, fever, chills, diarrhea, or weight
loss. Prior to presentation, the patient was
seen by his PCP and placed on a 40 mg daily
prednisone burst for five days, hydroxyzine,
and triamcinolone cream.
On physical exam, the patient had an
erythematous, papulosquamous eruption
with prominent scale over the back,
shoulders, face, and head. The papules and
plaques become confluent on the chest and
back with prominent islands of sparing in
some areas. There was diffuse erythema
with fine scale over the face, scalp, and
ears. Abdomen and lower extremities were
without involvement. Our differential
diagnosis was broad and included psoriasis,
contact dermatitis, severe seborrheic
dermatitis, pityriasis rubra pilaris, mycosis
fungoides, and drug eruption.
A 4-mm punch biopsy was taken of the
right shoulder revealing a broad, variably
compact orthohyperkeratosis with patchy
foci of parakeratosis . The granular cell
layer was largely preserved, with some
areas of hypergranulosis. Foci of incipient
acantholysis were also noted. No intracorneal neutrophils or spongiform pustules
were seen. PAS-positive material was noted,
but no definitive fungal hyphae were seen

Figure 1

with GMS stain.
The patient showed little clinical
improvement with initial treatment of
isotretinoin 1mg/kg/day for 60 days.
Additionally, the patient was using
clobetasol ointment under occlusion at
night and bland emollients for palmoplantar
keratoderma (Figure 1), which developed
subsequent to his initial visit. Tumor
necrosis factor-inhibitor medications
were considered owing to their efficacy
and safety profile in treating psoriasis
patients. Adalimumab was selected as a
treatment option over etanercept due to its
more convenient 2-week interval dosing
schedule. Treatment was started with an
initial subcutaneous dose of 80 mg followed
by a 40 mg subcutaneous dose one week
later. After just the initial two doses, the
patient demonstrated a reduction in overall
erythema and pruritus. Since then, 40 mg
dosing has continued every two weeks for
20 weeks of total therapy. The patient was
also treated concurrently with narrowband UVB for a total of 28 treatments over
a three-month period. The patient has
experienced significant improvement with

a total resolution of his palmar keratoderma
(Figure 2) and reports considerable
improvement in his quality of life.
We estimated the patient had nearly 40%
total body involvement prior to treatment.
Currently, we estimate the patient to
have <5% of total body surface area
involvement. In treating psoriasis, there
exists an objective standard in the Psoriasis
Area Severity Index (PASI) to measure
extent of severity, giving the clinician the
ability to quantify treatment effectiveness.
There does not yet exist a similar index for
pityriasis rubra pilaris. However, given
the similar clinical features shared, a case
could be made that the PASI score might be
effective with PRP. Future work can be done
in determining viability of the PASI score in
PRP patients.

Discussion

Pityriasis rubra pilaris, also known
as Devergie’s disease, was first described
by Tarral in 1828 and later classified
“pityriasis pilaris” by French professor of
dermatology Alphonse Devergie in 1856. 1
PRP refers to a group of chronic disorders
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characterized by reddish-orange plaques
with pityriasiform scaling showing follicular
keratoses and palmoplantar keratoderma.2
The disease may progress to erythroderma
with areas of uninvolved skin called “islands
of sparing” (Figure 3). The age of onset,
behavior, clinical appearance, and prognosis
are considered very important for its
classification. The disease is sub-classified
into six types, with both hereditary and
acquired forms reported: classic adult type
(I), atypical adult type (II), classic juvenile
type (III), circumscribed juvenile type (IV),
and atypical juvenile type (V);3 PRP has
also been reported in patients with HIV,
presenting with different clinical features
and a poorer prognosis, designated PRP
type VI.4
The pathogenesis is unknown. It is
generally inherited in an autosomaldominant fashion with variable expression.
Aut o s om a l - re c e s s i ve an d X - l i n ke d
inheritances have also been reported, but
sporadic remains the most prevalent mode
of inheritance.5 A familial subtype of the
disease exists but is rare and usually presents
as type V PRP. Though the etiology
remains unknown, there have been multiple
proposed hypotheses including vitamin
A deficiency and an absence of retinolbinding protein. PRP has been associated
with malignancy, trauma, infection and
autoimmune diseases including myasthenia
gravis and hypothyroidism. 6 PRP occurs
in all races and affects both sexes equally.
The incidence of patients presenting to
dermatology clinics in the United States
has been reported to be 1 in 3,500-5,000
patients and as high as 1 in 50,000 in India
in an outpatient setting.7 Prevalence has

Figure 3

been reported at 1 in 400,000 in the UK.8
PRP occurs in a bimodal distribution,
peaking in the first and fifth decades of life,
although it may occur at any age.6
Type I classic adult onset accounts for
more than 50% of all cases of PRP and is
consistent with our patient’s history and
clinical findings. The disease typically
starts on the head and face and spreads in a
craniocaudal direction. The acquired form
of the disorder has an acute onset. It is
characterized by follicular hyperkeratotic
papules that coalesce into large, scaly,
er ythematous plaques, palmoplantar
keratoderma, and dif fuse bran-like
scaling of the scalp with progression to

Figure 2

erythroderma.9 The palms and soles may
acquire the appearance of a hyperkeratotic
sandal.2 Palmoplantar keratoderma occurs
in most patients, tends to have an orange
hue, and may develop painful fissures. Nail
changes include yellow-brown discoloration,
subungual hyperkeratosis, longitudinal
ridging, and splinter hemorrhages. Nail
thickening is due to the accumulation of
subungual keratin. Patients with extensive
disease and prolonged facial erythroderma
may de velop e c t ropion, a dre ade d
complication.10 Oral mucosal involvement
is a rarely reported condition.11
Clinically, it may be difficult to distinguish
PRP from other papulosquamous and
erythrodermic disorders, particularly
psoriasis. Histopathologic examination
remains an essential diagnostic criterion,
though there are multiple histologic
features seen in both PRP and psoriasis
including hyperkeratosis, parakeratosis,
and acanthosis. PRP shows an acanthotic
epidermis with alternating orthokeratosis
and parakeratosis (checkerboard pattern)
in both vertical and horizontal directions.
Focal or conf luent hypergranulosis
and broad rete ridges are other helpful
diagnostic features. Hair follicles are
dilated, and a keratotic plug is present.
Thickened suprapapillary plates and sparseto-moderate lymphocytic perivascular
infiltrate into the dermis may be seen.1,2
The assessment of the value of treatment
is difficult because the natural course of
PRP is so variable.12 In many patients, the
natural course of the disease is spontaneous
resolution, making it difficult to appreciate
the effectiveness of any single treatment.
Because of the relative rarity of PRP, there
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have not been any randomized, controlled
trials published in the literature, only case
reports and case series.1 Except for the nonclassic form, PRP is a self-limiting disease
with three out of four cases resolving in one
to three years. Relapses are uncommon.2
Multiple treatment modalities have been
used with varying degrees of success. 9
Emollients remain a mainstay of treatment,
reducing fissuring and dryness. Topical
steroids may be beneficial for patient
comfort but do not have long-term
therapeutic effects. Systemic steroids
are ineffective. The vitamin D analogue
calcipotriene was reported to have shown
benefit in three PRP patients.13
Prior to the use of biologics for PRP,
systemic retinoids appeared to be the
most effective therapeutic agents. 1 In a
large study, it was found that 80 percent
of patients had significant clearing within
an average of 25 weeks of treatment with
isotretinoin at a dose of 1 mg/kg/day. 14
Low-dose weekly methotrexate alone or
in combination with retinoids has shown
efficacy, although the results have proven
to be inconsistent. 15 The extensive side
effect profile of the oral retinoids, including
xerotic skin, hyperlipidemia, ocular sicca,
and teratogenic potential, has provided
an impetus for finding a safer, more
convenient treatment option. Treatment
with cyclosporine, azathioprine, PUVA,
and mycophenolate mofetil have all been
reported with variable degrees of success.16
Newer biologic therapy has shown
promise in the treatment of PRP. Tumor
necrosis factor (TNF)-alpha inhibitors,
first licensed for clinical use in 1998, is one
class of biologic agent. TNF represents an
important cytokine involved in normal
inflammatory and immune responses.
Elevated levels of TNF have been found
in psoriatic plaque and in the synovial
fluid of both psoriatic and rheumatoid
arthritis. Not surprisingly, given the clinical
and histological overlap with psoriasis,
upregulation of TNF- alpha has been
detected in punch biopsies of PRP lesions.17
Muller et al. reported nine patients with
adult PRP successfully treated with the
TNF inhibitor infliximab.18 Etanercept has
shown promising results in the treatment of
type I PRP in individual patients.19
In 2009, Walling and Swick were the first
to publish the use of adalimumab in PRP
treatment. They reported a dramatic and
rapid response in a 72-year-old male patient
with near-complete resolution of PRP
eruption after eight weeks of monotherapy.20
Adalimumab is a recombinant human IgG1
monoclonal antibody specific for human
TNF. Adalimumab binds specifically
to TNF-alpha and blocks its interaction

with p55 and p75 cell-surface receptors,
preventing the action of TNF on TNF
receptors 1 and 2. The release of proinflammatory cytokines by macrophages
and keratinocytes is prevented, and the
production of acute phase proteins by
hepatocytes is inhibited. Inflammation
and hyperproliferation of keratinocytes
are key features of PRP.21 Additional recent
case reports have been published with
encouraging findings showing prolonged
efficacy with maintenance adalimumab
dosing. 17,21-23 Given the safety profile of
adalimumab and its convenient bi-monthly
dosing, it is anticipated that additional
reports will be published on its successful
use in PRP patients.

(Humira ®) in pityriasis rubra pilaris. J. Eur. Acad. Dermatol.
Venereol. 2010;24(Suppl 4):75-76

*Special thanks to our dermatopathologist,
Keliegh Culpepper, M.D.
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ABSTRACT
In recent years, the use of levamisole, originally marketed as an antihelminthic agent, has been increasing as an adulterant in cocaine sold in the United
States and Canada. This “cutting” agent may add bulk and potential stimulant effects to the cocaine, making it more marketable and profitable in the illicit
drug trade industry. Unlike other largely innocuous substances added to illicit drugs, levamisole is known to cause many serious adverse effects, the most
significant of which include agranulocytosis/neutropenia, vasculitis, skin necrosis, and death. We present a case of a 39-year-old female with levamisoleinduced pseudo-vasculitis.

Case Report

A 39-year old female with a history of
intravenous drug abuse (IVDA), hepatitis
C, and hypertension presented to the St.
Barnabas Hospital emergency department
with a complaint of a painful “body rash.”
The patient initially noticed a dark spot
of “dead skin” on her left lower extremity
three months prior, with no further skin
changes, and reported a normal state of
health until approximately five days before
presenting to the ED. Within three days,
a painful eruption began on her left thigh
and then generalized to both of her legs,
right ear, abdomen, and arms. The lesions
started as purpuric macules and patches
that progressed rapidly and developed
overlying tender, hemorrhagic bullae as
they extended. The patient admitted to
experiencing flu-like symptoms for the
previous three days with a low-grade fever
of 100.3F, general malaise, and fatigue. She
was currently taking oral ciprofloxacin
and amoxicillin-clavulanate, prescribed by
her primary care physician, for a MRSA+
skin abscess that was incised and drained
the previous week. She denied arthralgia,
myalgia, easy bleeding or bruising,
headache, abdominal pain, chest pain, and
difficulty breathing. Her only changes in
medication were the oral antibiotics she was
currently taking, and she denied any known
drug allergies. Her social history included
crack/cocaine use, although she was unsure
of the date of her most recent use.
Upon admission, she was afebrile and
her vital signs were within normal
limits. On general exam she appeared
moderately anxious but non-toxic. The
skin exam revealed: three discrete, tender,
nonblanchable erythematous macules on
the right ear helix and lobe and right malar
region; diffuse, well-demarcated, tender,
nonblanchable, retiform purpura with an
erythematous border and overlying tense
hemorrhagic bullae on the mid-abdomen
and bilateral upper and lower extremities;
and a non-tender, necrotic eschar with a
thin halo of erythema on the right pretibial

B

A

Figure 1. Clinical photos of the retiform
purpura and hemorrhagic bullae at initial
presentation: A) abdomen and lower
extremities, B) left upper extremity, C)
right ear, D) necrotic eschar on right lower
extremity

C
surface (Figure 1). The mucous membranes,
palms, and s oles were uninvolved.
The abdomen was obese with mild
hepatosplenomegaly. The remainder of the
physical exam was noncontributory.
Laborator y investigation revealed:
white blood cell count 1.9, hemoglobin/
hematocrit 10.5/34, platelets 80,000,
D-dimer 36.3, fibrinogen 136, neutrophils
28,000, PT/PTT 13.8/32.6, and urinalysis
protein 100.
A urine toxicology screen was positive for
cocaine. Two 3-mm punch biopsies were
obtained from a lower-extremity lesion.
Hematoxylin and eosin staining revealed a

D
leukoc ytoclastic-like vasculitis with
numerous micro-thrombi in the dermis
(Figure 2). Direct immunofluorescence
testing was negative.
The patient improved clinically with
supportive measures, and there was
no progression of the eruption. Further
comprehensive work-up for possible
underlying infectious, hematologic, and
autoimmune etiology as a cause of the
vasculitis was negative.

Discussion

Levamisole is an antihelmintic agent used
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drug-use habits. 7 Details regarding the
l y m p h y a d e n o p a t h y,
patient’s crack/cocaine use including type,
mucosal ulcers, infections,
method, frequency, amount, and most
prolonged sore throat,
recent use are helpful.11 All other organic
abs cess es, t hr ush, or
causes of vasculitis should be ruled out,
pneumonia.7,10 Cutaneous
manifestations may
as levamisole-induced pseudovasculitis
include retiform purpura,
remains a diagnosis of exclusion in the
where the purpuric lesions
appropriate clinical setting.
have a predilection for the
Signs of infection, fever, skin abscesses
ears, although they are
or pulmonary infections should be noted,
commonly noted on the
especially if they developed suddenly or
face, thighs, and buttocks
progressed rapidly, as these may be signs
as well.7,9 The lesions are
of another underlying cause. A complete
often tender and appear
blood count (CBC) with differential is
as er ythematous-tohelpful initially to confirm neutropenia.
purpuric, stellate plaques
Other helpful serologic tests if the history
with or without necrotic
and physical exam are suggestive of
Figure 2. H&E staining demonstrating a focus
centers. 2,3 Of note, our
crack/cocaine exposure include a urine
of leukocytoclastic vasculitis with microthrombi
patient presented with
toxicology screen and levamisole gas
within the vessel
these characteristic
chromatography/mass spectrometry when
previously in veterinary medicine as well
cutaneous findings in addition to having
available.7,11 These tests should be done
as in humans as an immunomodulator
as expediently as possible, ideally within
leukopenia, elevated D-dimer, abnormal
in rheumatoid arthritis and as adjuvant
24- 48 hours after crack/cocaine use, given
coagulation studies, low platelets, low
therapy in the treatment of colorectal
the short half-lives of both cocaine and
fibrinogen, neutropenia, and mild renal
cancer. 1,2 In North America, it is no
levamisole, which is 3-4 days and 5-6
insufficiency.
longer available for use in humans due to
hours, respectively7.
Confirming levamisole toxicity in
its low therapeutic index, limited efficacy
Wh i l e t h e e x a c t m e c h a n i s m of
suspected patients currently remains a
and serious side effects, most significantly
levamisole-induced toxicity is unclear,
challenging task as a specific workup is
vasculitis and agranulocytosis. 1,3 It
an immunologic etiology is speculated.
lacking; however, the clinician should start
is, however, still available in the United
Pat ient s pres ent ing w it h ret ifor m
with a thorough medical and social history.
States and South America for veterinary
purpura secondary to levamisole toxicity
This is especially important in patients
purposes. 1 Recently, levamisole has
have been reported to demonstrate
presenting with neutropenia of unknown
received attention for its use as a “cutting”
several nonspecific serologic markers.
etiology and/or a history of cocaine use,
agent in cocaine, and according to a report
Autoantibodies such as lupus anticoagulant
keeping in mind that patients are often
by the U.S. Drug Enforcement Agency, it
( L A ) , p e r i - nu cl e ar ant i n e ut roph i l
reluctant to reveal their recreational
was found in nearly 70% of seized cocaine.4
While the reason for adding
Table I: Suggested laboratory work-up when levamisole-induced toxicity is suspected
levamisole to cocaine is unclear,
it is postulated that levamisole
1. CBC	
  with	
  differential	
  
may increase dopamine levels
2. Complete	
  metabolic	
  panel	
  
in the brain and thus potentiate
3. Urine	
  toxicology	
  
the addictive properties of
1,3
Additionally, it
cocaine.
4. Coagulation	
  profile	
  (PT/PTT/INR)	
  
may add volume, making the
5. ESR	
  
pro duc t more prof it able. 4
6. ANA	
  
Unlike other more innocuous
7. C3/C4	
  
substances added to illicit drugs,
serious adverse effects have
8. Cryoglobulins	
  
been reported with levamisole
9. Hepatitis	
  panel	
  
use, most importantly
10. HIV	
  serology	
  
agranulocytosis, which may
11. Lupus	
  anticoagulant	
  
occur in up to 20% of cases,
and cutaneous vasculitis-like
12. Anticardiolipin	
  antibody	
  
eruption. Other adverse effects
13. Antithrombin	
  3	
  
include angioedema, urticaria,
14. Protein	
  C	
  &	
  S	
  
fever, infection, and variable
CNS disturbances.
15. Russel	
  viper	
  venom	
  antibody	
  
Previous case reports
16. pANCA,	
  cANCA	
  
des cr ib e a w ide ar ray of
17. ANCA	
  subsets:	
  myeloperoxidase	
  (MPO),	
  proteinase	
  3	
  (PR3),	
  anti-‐human	
  
clinical presentations ranging
f rom nonsp e c i f i c f lu - l i ke
neutrophil	
  elastase	
  antibody	
  (HNE),	
  cathespin	
  G,	
  lactoferrin,	
  azurocidin,	
  
symptoms to vasculitis,
bacterial	
  permeability	
  increasing	
  (BPI)	
  protein,	
  catalase	
  K,	
  defensin,	
  
leukoencephalopathy, and other
lysozyme	
  
severe reactions. Patients may
	
  
present with fever, generalized
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c y topl as m i c ant ib o d i e s ( p A NC A ) ,
and rheumatoid factor (RF) have been
reported to be positive findings in the
literature.4,7,8,9,12 In one recent case report,
it was noted that anti-human neutrophil
elastase antibody (HNE), an uncommon
subset of ANCA, appears to be specific
to cocaine-induced pseudovasculitis and
may be helpful in differentiating it from
a true autoimmune vasculitis. 9 Genetic
susceptibility may also play a role, as
agranulocytosis associated with levamisole
use has been reported more frequently
in patients with the HLA-B27 genotype. 4
The presence of the HLA-B27 genotype
is also strongly associated with various
autoimmune disorders, further supporting
the theory that levamisole-associated
agranulocytosis may be immunologically
linked.
Since cocaine-induced pseudovasculitis
can mimic numerous autoimmune
disorders both clinically and serologically,
it is important to rule out a true
autoimmune vasculitis secondary to
Wegener’s g ranu lomatosis, C hurgStrauss granulomatosis, pANCA-positive
necrotizing vasculitis, limited scleroderma,
antiphospholipid syndrome, or another
condition. 9,12 Conventional autoimmune
s e ro l o g i c s t u d i e s c a n n ot re l i a b l y
distinguish between cocaine-related
syndromes and primary autoimmune
etiologies. As most of the current
knowledge of this disease entity is derived
from case reports and anecdotal findings,
there is currently no consensus for the
exact proposed laboratory work-up. A
proposed serologic work-up is presented in
Table I.
Histologic examination of the skin
lesion in levamisole toxicity can be helpful
when used in conjunction with the
history and laboratory findings. Typically,
hematoxylin and eosin staining may show
a vasculopathic reaction pattern including
leukocytoclastic vasculitis with or without
microvascular occlusion or thrombotic
vasculitis. Varying ages of histologic
thrombosis, if seen, may correlate with a
time course of crack/cocaine use.9,12 Direct
immunofluorescence will be negative and
can aid in ruling out other causes of true
vasculitis. Although the histologic findings
associated with levamisole-induced toxicity
are non-specific, when evaluated together
with serologic studies and a thorough
history in the appropriate clinical setting, it
may be effectively diagnosed and treated.
A lt houg h opt ima l t re at ment for
levamisole-induced toxicity is yet to be
defined, immediate withdrawal of the
offending agent is crucial to prevent
disease progression.4,9 Primary treatment

should be supportive, and broad-spectrum
antimicrobial coverage is recommended in
severely neutropenic patients.6 For patients
who are at risk of methicillin-resistant
Staphylococcus aureus, vancomycin should
be administered. For febrile patients
with an active infection and an absolute
neutrophil count less than 1 k/ul, an urgent
consultation with the on-call hematologist/
oncolog ist is re commende d. Such
patients should be admitted, an infectious
work-up including blood cultures should
be ordered, and intravenous broadspectrum antibiotics, such as piperacillin/
tazobactam, imipenem or ceftazidime,
should be given.11 Filgastim, a granulocyte
colony stimulating factor, should be started
in the interim before consultation with
a hematologist is made. 3,11 Optimizing
supportive care for complicating infections
as well as wound care is helpful in
decreasing morbidity and mortality.
The majority of patients recover
spontaneously over the ensuing weeks
without long-term sequelae. Neutrophil
counts will begin to shift back to normal
within five to 10 days. 6 C omplete
res olut ion of skin lesions usually
occurs within two to three weeks after
discontinuing the offending agent but
can take longer in some cases.13 Serologic
markers can be expected to return to
normal within two to 14 months after
stopping the drug.

potentially toxic effects.

Conclusion

This case report demonstrates the
significant hematologic and cutaneous
aberrations in a non-toxic appearing
patient with a history of crack cocaine
use. The cutaneous manifestations can be
striking, most commonly presenting as
retiform purpura on the lower extremities
and ears. Detecting levamisole in the
serum is difficult, but as yet, anti-HNE
antibody appears to be the most specific
serologic marker for levamisole-induced
pseudovasculitis. Of note, it is important
to remember that although patients may
not immediately reveal their recreational
drug histories, it is always prudent to
consider possible toxicologic etiologies
when forming a differential diagnosis
if the clinical picture warrants. Further
investigation is needed for b etter
understanding of the immunomodulatorrelated hematologic and cutaneous adverse
effects of levamisole. As its illegal use as an
adulterant in cocaine production increases,
it is important to recognize the signs and
symptoms associated with levamisole
toxicity as well as create awareness in the
community and educate patients about its
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Abstract
Primary cutaneous amyloidosis (PCA) is a spectrum of disease that is characterized by the dermal deposition of amyloid in the absence of systemic
involvement. PCA encompasses macular, lichen, and nodular amyloidosis. Primary cutaneous nodular amyloidosis (PCNA) is the rarest form of PCA and is
differentiated by its pathogenesis and clinical presentation. It is also associated with progression to systemic amyloidosis, and up to 40% of patients with
primary systemic amyloidosis can present with cutaneous findings identical to PCNA. It is vitally important to rule out systemic involvement before making
the diagnosis, and these patients require regular evaluations to screen for progression to systemic disease. While the course of PCNA is generally benign,
an effective treatment regimen has not been established, and recurrences rates are high. We present a case of PCNA in a 76-year-old Caucasian female
and discuss both the clinical and histological characteristics of the disease.

Case Report:

A 76-year-old Caucasian female presented
to the clinic with a chief complaint of
multiple lesions located on her right
lower extremity. The lesions had been
present for an unknown period of time,
and the patient denied any pain, pruritus,
or hemorrhaging associated with the
lesions. She admitted to a recent history of
intentional weight loss attributed to diet, as
well as recent fatigue. Upon further inquiry
she denied fever, night sweats, paresthesias,
dyspnea, syncope, lower extremity edema,
neuropathy, xerostomia, or ecchymosis
formation with minimal trauma. Her past
medical history was positive for asthma and
allergic bronchitis. Her past surgical history
included an appendectomy, lumpectomy,
carpal tunnel release, and an unknown foot
surgery.
The physical examination revealed
three pearly, flesh-colored, dome-shaped
nodules that measured 4 mm in size on
the right pretibial surface (Figure 1). There
was no obvious peripheral edema, and oral
examination was negative for macroglossia.
Physical-examination testing demonstrated
a negative Tinel’s, Phalen’s and reverse
Phalen’s test. Neuromuscular examination
demonstrated 2/4 reflexes and 5/5 strength
of all four extremities. The initial differential
diagnosis included cutaneous sarcoidosis,
ly mphoma c ut is, no du l ar pret ibi a l
myxedema and granuloma annulare.
Two 4 mm punch biopsies were taken
from the right lower extremity with
nearly identical histopathologic findings.
Each biopsy demonstrated large nodular
aggregates of amorphous, pale, eosinophilicto-gray-staining material in the papillary
and ret ic u l ar der mis extending to
the deep margins of subcutaneous fat
(Figure 2). A patchy infiltrate composed
of plasma cells was also found adjacent
to the amorphous material. The material
stained positive for amyloid on Bennhold

Congo red and thioflavin T stains, and
the periodic acid-Schiff stain was faintly
positive. Elastic-tissue stain was also
performed but was unable to provide any
diagnostic information. At this point, a
diagnosis of primary cutaneous nodular
amyloidosis was conferred (PCNA), but the
involvement of systemic amyloidosis was
yet to be excluded. Therefore, the patient
was referred to an internal-medicine
specialist for a more extensive work-up with
the recommendation to perform serum
protein electrophoresis and immunofixation
electrophoresis, as well as a 24-hour urine
protein electrophoresis and immunofixation
electrophoresis.

Discussion:

Primary cutaneous amyloidosis (PCA)
is a process in which amyloid, a nonfunctional protein arranged in beta-pleated
sheets, is deposited into the skin in the
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absence of internal organ involvement.
It is classically divided into three groups:
macular amyloidosis, papular or lichen
amyloidosis, and nodular amyloidosis.
Primary cutaneous nodular amyloidosis
(PCNA) is the rarest form of PCA, with
approximately 60 documented cases in the
medical literature published through 2008.1
The amyloid deposits found in PCNA are
derived from monoclonal immunoglobulin
light chains produced by local plasma
cells, and are thought to be the result of
a reactive or neoplastic process.2,3,4 PCNA
differentiates itself from the other variants
of PCA in that the amyloid deposits found
in the lichen and macular forms are derived
from degenerated keratinocytes and not
from plasma cells.2,3,4 PCNA occurs equally
in men and women,5 with an average age of
60 at the onset of cutaneous lesions.2 There
has not been an established predilection of
PCNA for any ethnic group.2,4
The diagnosis of primary cutaneous

Figure 1

Figure 2

amyloidosis is based on both the clinical
mor pholog y of lesions and on the
histologic presence of cutaneous amyloid
deposits. 5 Clinically, PCNA presents as
solitary or multiple, waxy, erythematous,
yellow-orange nodules or plaques.2,5 These
asymptomatic lesions are most commonly
found on the trunk, extremities, face, scalp,
and genitals. 2,3,5 The clinical differential
diagnosis includes cutaneous sarcoidosis,
lymphoma c ut is, ps eudolymphoma,
pretibial myxedema, granuloma annulare,
r e t i c u l o h i s t i o c y t o m a , mu l t i c e nt r i c
reticulohistiocytosis, and granuloma
faciale. 2 Performing a punch biopsy of a
representative lesion is essential in
obtaining a definitive diagnosis. Histologic
examination will reveal a homogenous
eosinophilic deposition situated in the
dermis, subcutis, and perivascular tissue.2,3
A sparse-to-dense plasma-cell infiltrate
is located adjacent to this eosinophilic
deposition, and these plasma cells may
also adopt a perivascular or periadnexal
disposition. 3,5 Special stains are utilized
in the identification of the eosinophilic
deposits, with a Congo red stain resulting
in an apple-green biref ringence of
amyloid under polarized light.2 Amyloid
will also fluoresce an intense yellowgreen color when stained with thioflavin
T or purple with crystal violet staining. 2
Immunostains for light-chain deposition
may also be employed, as immunoglobulin
γ light chains and β2-microglobulin are
incorporated into the deposits in PCNA.5
The histopathologic differential diagnosis
includes colloid milium, sarcoidosis,
leiomyoma, cutaneous pseudolymphoma,
er ythropoietic protoporphyria, gouty
tophi, and lipoid proteinosis. 2,3 In cases
of colloid milium, lipoid proteinosis and
erythropoietic protoporphyria, the stains to
detect amyloid may also be positive. In this
situation, an ultrastructural examination
identifying the characteristic straight, nonbranching amyloid filaments will establish
the diagnosis.6

It is imperative to stress
that the nodular lesions in
PCNA may be clinically and
histologically indistinguishable
from lesions that are found in
cases of systemic amyloidosis.4
In addition, up to 40% of
patients with primary systemic
amyloidosis can present with
cutaneous findings identical
to PCNA, often in the early
stages of the disease.2,5 Systemic
involvement must be excluded,
and a proper work-up
includes a complete blood
cell count, comprehensive
metabolic panel, chest radiography,
electrocardiography, urinalysis, serum
protein electrophoresis, and urine protein
electrophoresis. 2,7 Abnormal findings
such as macroglossia, renal insufficiency,
restrictive cardiomyopathy, elevated liver
function tests, lytic bone lesions, or more
than 30% plasma cells on bone marrow
examination should raise suspicion for
systemic involvement. 2,8 There are also
multiple reports of PCNA progressing to
systemic amyloidosis, with an incidence
ranging between 7% and 50%.2,5,6,7 A recent
report by Kalajian et al. suggests that
a true progression of PCNA to systemic
amyloidosis occurs in less than 10%
of cases, with congestive heart failure or
arrhythmias accounting for death in 25%
to 40% of those patients. 7 Regardless of
the actual rate of progression, systemic
evaluation is recommended at least yearly
due to the potentially fatal consequences of
failed detection.2 Patients with PCNA also
have an increased association with certain
diseases and autoimmune processes. A total
of 16 cases of PCNA have been reported in
patients with comorbid Sjögren’s syndrome
(SS), representing about 25% of the reported
cases of PCNA. 1,2 Meijer et al. proposed
that this combination may be a distinct
entity that belongs to a benign spectrum
of lymphoproliferative diseases related to
SS, but further studies would need to be
performed for confirmation. Due to this
correlation, it is prudent to inquire about
the symptoms of SS. Anti-Ro and anti-La
antibody testing may be performed to
screen for SS if clinical suspicion exists.
Other disease associations have been
reported such as CREST syndrome,
primary biliary cirrhosis, systemic lupus
erythematosus, rheumatoid arthritis, and
systemic sclerosis.2
Overall, the course of PCNA is benign
with a promising prognosis. 1,2 While this
is generally true, treatment of nodular
amyloidosis has shown disappointing results
with high recurrence rates. 2 Intralesional

and topical corticosteroids have proven
ineffective, as has cryotherapy, which
frequently causes hemorrhaging.7 The most
conventional therapy has been surgical or
shave excision, which may provide cosmetic
or functional improvement depending
on the location and size of the lesion. 7
Electrodessication, carbon-dioxide laser,
dermabrasion, and localized radiation
have all been used with unpredictable
rates of success. 2,5,7 Due to the high risk
of recurrence and benign disease course,
the least invasive procedure producing a
cosmetically acceptable outcome is the best
option.7

Conclusion:

PCNA is an uncommonly encountered
disease that results from the deposition of
amyloid in the dermis and subcutaneous
tissue. The amyloid protein is derived from
monoclonal immunoglobulin light chains
produced by local plasma cells, and while
the cause of the disease has been postulated,
it remains largely unknown. The pearl of
this disease lies in its ability to either mimic
or progress to systemic amyloidosis. It is
imperative for the diagnosing physician to
perform the necessary evaluation to screen
for systemic involvement, as failure to
diagnose may result in fatal consequences
for the patient. The extent of cutaneous
involvement in PCNA is variable, and
treatment should be tailored to suit the
therapeutic needs of each individual patient.
In our case, the 4 mm punch biopsies of
the pretibial lesions provided a suitable
cosmetic result for our patient, and there
has not been an observed recurrence.
None of the testing has yielded evidence of
systemic involvement, and we will continue
to monitor our patient at six-month
intervals or as needed.
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