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Julie V. Schaffer, M.D.



Number 1

PATIENT: P.B., 57-year-old man
DURATION: Thirty years
DISTRIBUTION: Left forearm and lower extremities

HISTORY: In May, 2008, the Dermatology Service at the Veterans’ Affairs New York Harbor
Healthcare System consulted on the case of 57-year-old man with recurrent cellulitis of the left
upper extremity. The insidious onset of painless, mild swelling of the left upper extremity and
lower extremities began in late adolescence. Worsening of left upper extremity swelling occurred
in 1971 while he was serving in the military, without preceding trauma or infection. Evaluation
for filariasis, venous thrombosis, a malignant condition as well as liver, renal, cardiac, or thyroid
diseases was negative at that time. Cellulitis first occurred in the left upper extremity four years
later after minor trauma and then recurred approximately two to four times yearly for the
following 25 years. Venous thrombosis developed in the left lower extremity during a
hospitalization for recurrent left upper extremity cellulitis in 1976, but no underlying
thrombophilia was detected. Slowly progressive swelling of the affected extremities continued.
Past treatments have included skin care, elevation of the affected extremities, compression with
elastic hose, the use of a pneumatic compression pump, and furosemide. Medical history
includes eczema, seborrheic dermatitis, prostate cancer that was diagnosed in 1985 and treated
with radical prostatectomy, a 60-pack-year smoking history, chronic obstructive pulmonary
disease, and myocardial infarct in 2006. There is no family history of lymphedema or other
congenital defects.

PHYSICAL EXAMINATION: Non-pitting edema of the lower extremities and of the distal
aspect of the upper extremity was present. There was slight warmth in all affected extremities but
no erythema or tenderness. The right arm was unaffected. The eyelashes and hair were normal.



LABORATORY DATA: A complete blood count, metabolic profile, and thyroid function tests
were normal.

HISTOPATHOLOGY: None

Please turn the page for diagnosis and comment



DIAGNOSIS: Lymphedema praecox

COMMENT: Lymphedema may result from primary or secondary causes. Secondary causes
include filariasis, which is the most common cause worldwide, and malignant conditions with
associated radiation therapy and surgery, which is the most common cause in industrialized
countries. Trauma, thyroid disease, obesity, and chronic venous insufficiency also may lead to
secondary lymphedema.[1]

Primary lymphedema results from a congenital defect in the lymphatic circulation and is
categorized according to the age of onset as congenital (Milroy disease), praecox (Meige
disease), or tarda. Congenital lymphedema is typically present at birth or develops prior to the
first year of life. It affects the lower extremities although the upper extremities and even the
trunk or face may be involved. Cases may be sporadic or familial, and inheritance is classically
autosomal dominant although recessive inheritance has been described.[4] Milroy disease has
been linked to dominant mutations in the FLT4 gene that result in impaired tyrosine kinase
activity of the vascular endothelial growth factor receptor 3 (VEGFR-3) and disrupt
lymphangiogenesis.[1,5,6] The expressivity and penetrance are variable, which suggests that
additional environmental or genetic factors may contribute.

Lymphedema praecox is the most common form of primary lymphedema. It develops
prior to the age of 35 at or after puberty.[7] The classic presentation is of unilateral involvement
of a lower extremity although involvement of both lower extremities and of the upper extremities
is not uncommon.[8] It is thought that the delayed onset may be accounted for by an underlying
defect in the lymphatic circulation, which must be unmasked by a secondary insult, such as
infection or trauma although only a minority of patients recognize such an event. A female
preponderance and onset during puberty or pregnancy suggest a possible hormonal factor.[1]

The underlying gene defect or defects have not yet been defined. An association with
mutations in the forkhead box C2 (FOXC2) gene was initially suggested, but this association has
been refuted.[9] Mutations in FOXC2 impair venous and lymphatic development and underlie
the lymphedema-distichiasis syndrome, which is an autosomal dominant disorder that is
characterized by lymphedema, double rows of eyelashes, and associated congenital defects, such
as cleft palate and cardiac abnormalities.[10] Initial reports of FOXC2 mutations in Meige
disease were subsequently found to represent subtle cases of lymphedema-distichiasis syndrome.
A large candidate gene analysis in primary lymphedema found mutations in four biologically
plausible genes, fatty acid binding protein 4 (FABP4), vascular endothelial growth factor
receptor-2 (NRP2), sry-related HMG-box gene 17 (SOX17), and vascular cell adhesion molecule
1 (VCAM1) that segregated with lymphedema; however, a causal relationship could not be
proved.[11] In another study, an association with mutations in the hepatocyte growth factor
(HGF) and receptor (MET) pathway was noted.[12] It is possible that Meige disease represents a
common phenotypic presentation that arises from any number of congenital lymphatic defects,
and further investigation will be needed to define the pathogenesis.

Lymphedema tarda does not become evident until after the age of 35. This form of
lymphedema often presents with involvement of the lower extremities and may be related to
valvular defects although the underlying etiology has not yet been delineated.

Hypotrichosis-lymphedema-telangiectasia syndrome represents an additional very rare
form of congenital lymphedema that is caused by mutation in the transcription factor gene
SOX18, with both autosomal dominant and recessive inheritance described.[13,14]



Lymphedema is a clinical diagnosis, and diagnostic tests are typically not required.
Lymphangiography has been replaced by lymphoscintigraphy as the modality of choice for
evaluating lymphatic function preoperatively or if the diagnosis is in question. [1,8]

Primary lymphedema has a benign course with a favorable prognosis.[8] Recurrent
cellulitis is the most common complication, and the development of lymphangiosarcoma rarely
has been described in chronic cases.[2] Treatment is primarily supportive and includes elevation
of the extremity, the use of elastic support hose, and massage or pneumatic compression devices.
Meticulous skin care and avoidance of trauma is vital to prevent infections, which may further
damage the lymphatic circulation.[1,2] The use of diuretics to decrease capillary filtration and
thus minimize the lymphatic burden have been attempted with limited success.[1,15]
Benzopyrones, which decrease capillary permeability and have been suggested to prevent
lymphatic fibrosis by decreasing macrophage activity, have been applied to the treatment of
lymphedema, but no clear benefit has been shown.[16] Surgical intervention is reserved for rare
cases of medical failure or when mobility has become compromised.
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ABSTRACT: A 57-year-old man presented with the post-pubertal onset of asymptomatic
swelling of the left arm and legs that had been complicated by recurrent bouts of cellulitis. The
presentation and disease course are consistent with lymphedema praecox, which is a subtype of
primary lymphedema with onset at puberty and a slowly progressive course. The subtypes of
lymphedema, pathogenesis, and treatment are reviewed.

PRESENTERS: Carina Rizzo, M.D., Lisa M. Gruson, M.D., Brent D. Wainwright, M.D.
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PATIENT: D.B., 53-year-old woman
DURATION: Three weeks
DISTRIBUTION: Abdomen, back, buttocks, and lower extremities

HISTORY: A 53-year-old woman presented to the NYU Langone Medical Center Emergency
Room with a three-week history of a painful eruption on the abdomen, lower back, buttocks,
thighs, and legs in September, 2008. Previously she was in her usual state of health until she fell
and injured her left leg in August, 2008. In the subsequent evaluation, a large deep venous
thrombosis was noted that extended from the femoral vein into the left iliac vein as well as
compression of the left iliac vein by the left iliac artery. The patient was admitted to an outside
hospital where low-molecular-weight heparin was administered, and three thrombolytic and
thrombectomy procedures were performed by an interventional radiologist to resolve the
thrombus. On discharge, low-molecular-weight heparin was discontinued, and warfarin and
aspirin were started. Several days after discharge, the patient presented to her primary care
physician with a painful, purple area on her left thigh. She was referred to an outside
dermatologist. A biopsy specimen showed intravascular thrombi, which was consistent with a

hypercoagulative disorder, and warfarin skin necrosis was the suspected diagnosis. Warfarin was

discontinued, and low-molecular-weight heparin was reinstituted along with prednisone. Over
the next two weeks, however, the eruption worsened, became painful, and extended to the thighs
buttocks, abdomen, and legs. She denied fevers, hematuria, abdominal pain, or joint pain. Past
medical history includes hypertension, hypercholesterolemia, chronic obstructive pulmonary
disease, a seizure disorder, and Raynaud’s phenomenon.

PHYSICAL EXAMINATION: Erythematous and purpuric patches in a lace-like pattern were
present on the lower back, abdomen, thighs, lower legs, and feet. These patches were indurated
in areas and tender to palpation. There were no lesions on chest, upper back, arms, and hands.
The patient was afebrile and other vital signs were stable.



LABORATORY DATA: A complete blood count showed an elevated white-cell count of 21.6
x10°%L, hemoglobin 12 g/dL, and platelet count 412 x10%L. A comprehensive metabolic panel,
prothrombin time, partial thromboplastin time, protein C/S, Factor X, and dilute Russell Viper
venom time were normal. The urinalysis demonstrated trace blood but no red blood cells. C-
reactive protein was elevated to 102 mg/L. Total cholesterol was 258 mg/dL, triglycerides 156
mg/dL, and LDL cholesterol 182 mg/dL. Anti- SSA/B, anti-Sm, and anti-centromere antibodies;
C3; rheumatoid factor; and cryoglobulins were normal or negative. Homocysteine levels were
elevated. Molecular genetics studies demonstrated a heterozygous mutation in the prothrombin
G20210A gene but no Factor V Leiden mutation. A magnetic resonance imaging and
angiography study of the abdomen demonstrated atherosclerotic disease of the infrarenal aorta
with multiple irregular plagues up to 8-mm in thickness.

HISTOPATHOLOGY: There is a dermal interstitial infiltrate of lymphocytes, neutrophils, and
scattered extravasted red blood cells in the dermis. Within small blood vessels in the papillary
dermis, there are fibrin thrombi. In a medium-sized blood vessel in the upper subcutaneous fat,
there is a recanalizing fibrin thrombus, with a needle-shaped cholesterol cleft. The overlying
epidermis is necrotic with a basket-weave stratum corneum.

Please turn the page for diagnosis and comment



DIAGNOSIS: Cholesterol embolization with May-Thurner syndrome and a thrombophilia
disorder

COMMENT: Cutaneous cholesterol embolization is a microvascular occlusion syndrome that is
caused by fragmentation of atheromatous plaques. [1] Most frequently, cholesterol emboli occur
after intravascular arterial intervention, such as coronary artery catheterization. Antithrombotic
and thrombolytic therapeutic agents also have been associated with cholesterol emboli. The
proposed mechanism is through lysis of thrombi that overly atheromatous plaques in arteries and
thereby allow rupture of the atheromatous plaque and subsequent embolization. [2,3] Such
emboli may occur after prolonged periods of oral administration of antithrombotic therapy, such
as warfarin, whereas the use of thrombolytic therapy typically results in earlier onset. Because
antithrombotic and thrombolytic agents have been implicated, cholesterol emboli should be in
the differential diagnosis even in the absence of arterial intervention.

Cutaneous findings of cholesterol emboli are varied and include livedo reticularis,
peripheral gangrene, cyanosis, ulcers, and purpura. [4] Laboratory findings that support the
diagnosis include peripheral eosinophila (observed in 80%), decreased complement levels,
leukocytosis, pyuria, an elevated erythrocyte sedimentation rate, renal failure, and hematuria.
[4.5]

Multisystem involvement of cholesterol emboli, which is termed cholesterol embolization
syndrome (CES), may lead to appreciable morbidity and mortality. In addition to skin
involvement, renal failure, bowel perforation, retinal artery occlusion, and central nervous
system infarcts have been reported. [2] In one case series, 58% of patients died from
complications that were related to cholesterol emboli. [6] Similar to the cutaneous form, this
syndrome is usually related to arterial intervention; however, two reports have described this
syndrome in patients who had deep venous thrombosis and were treated with anticoagulants and
thrombolytics, as in the patient presented here. [7,8]

Confirmation of the diagnosis is typically made by histopathologic examination of an
affected end-organ, most often by skin biopsy. Considerable evaluation was necessary to confirm
the diagnosis of cholesterol emboli in the patient presented here. Although the patient had no
prior arterial intravascular intervention, she had received thrombolytic therapy and
anticoagulation for an extensive deep venous thrombosis, which had developed secondary to
May-Thurner syndrome (compression of iliac vein by the iliac artery) and thrombophilia.

Treatment for most patients is mainly supportive but can include discontinuation of
anticoagulation or, in some cases, the use of anticoagulation (as in renal failure), anti-lipidemics,
glucocorticoids, and the prostacyclin analogue iloprost. [2,9] Co-morbidities may help guide
choices of medical therapy. In this patient, hypercoaguability associated with
hyperhomocysteinemia and heterozygous prothrombin mutation made a decision to stop
anticoagulation precarious. No standard therapeutic algorithm exists, so clinical judgment based
on the patient’s overall condition is necessary in formulating a treatment plan.
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ABSTRACT: Cholesterol embolization is a microvascular occlusion syndrome that is
characterized by cutaneous and often multisystem findings. While commonly associated with
arterial intravascular procedures, treatment with thrombolytics or anticoagulants may precipitate
the onset of this disorder. Owing to its heterogenous presentation, diagnosis is often delayed. A
high index of clinical suspicion is required to make a timely diagnosis to minimize the associated
appreciable morbidity and mortality.We present a patient with thrombophilia who developed
cholesterol embolization after initiation of thrombolytics and anticoagulants for deep venous
thrombosis.

PRESENTERS: Matthew J. Mahlberg, M.D., Phoebe Lu, M.D., Ph.D., Rishi Patel, M.D.,
Nadia Wang, M.D., Hideko Kamino, M.D., and Jo-Ann Latkowski, M.D.
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PATIENT: M.O., 48-year-old man
DURATION: Several months
DISTRIBUTION: Axillae

HISTORY: A 48-year-old man presented to the Dermatology Clinic at the Veterans’ Affairs
New York Harbor Healthcare System in August, 2008, with a history of dyspigmented
patches in both axillae for several months. These patches were asymptomatic and had been
treated recently as a fungal infection. Topical application of hydrocortisone 1% cream and
clotrimazole 1% cream for four weeks resulted in no improvement or change in appearance.
The patient reported a prior history of similar lesions in the past, which resolved
spontaneously after the discontinuation of an antiperspirant. He had not been using this
antiperspirant prior to the recurrence of these lesions.

Past medical history includes asthma and hypertension. Current medications include
lisinopril, albuterol inhaler, formoterol inhaler, mometasone furoate inhaler, montelukast, and
sulindac. No temporal relationship was identified between the initiation of these medications
and the onset of the eruption. Our patient is currently undergoing treatment with tacrolimus
1% ointment twice daily.

A punch biopsy specimen was obtained from the left axilla.

PHYSICAL EXAMINATION: Large, annular, hyperpigmented and violaceous patches
without scale or maceration were noted in both axillae. The remainder of the examination,
which included the oropharynx, was negative.

LABORATORY DATA: None.



HISTOPATHOLOGY: There is a band-like lymphocytic infiltrate in the papillary dermis,
with scattered necrotic keratinocytes at the dermoepidermal junction and melanophages in the
papillary dermis. There is slight, compact orthokeratosis and focal hypergranulosis.

Please turn the page for diagnosis and comment



DIAGNOSIS: Inverse lichen planus

COMMENT: Lichen planus is a relatively common inflammatory disorder that affects the
skin and mucous membranes. The overall prevalence is up to 1% of the population[1]
although the diagnosis has been reported in 0.38 to 0.65% of dermatologic outpatients in two
epidemiologic studies.[2,3] Purple, polygonal, often pruritic papules and plagques with
overlying white, reticulated scale are characteristic of classic lichen planus although multiple
clinical variants have been described, which include bullous, atrophic, hypertrophic, annular,
actinic, and erosive forms as well as lichen planopilaris and lichen planus pemphigoides.
Associated nail abnormalities range from subtle findings, such as onycholysis, to the
formation of dorsal pterygium and twenty nail-dystrophy. Oral disease, which includes
atrophic, bullous or erosive patches, and desquamative gingivitis may be observed in up to
4% of the population.[4] The pathogenesis of lichen planus is thought to involve autoimmune
T-lymphocyte-mediated injury to epidermal and mucosal keratinocytes.[4]

Distinctive histopathologic features of lichen planus include orthokeratosis, an
increased granular-cell layer with enlarged keratohyalin granules, irregular acanthosis of the
epidermis with saw-toothed rete ridges, and a lichenoid lymphocytic infiltrate. Colloid or
Civatte bodies (apoptotic keratinocytes) and pigment incontinence also may be
observed.[1,4,5]

Inverse lichen planus is an unusual variant that affects the axillary, inframammary,
and inguinal folds, and, less commonly, the antecubital and popliteal fossae.[4,6] Overlap
with lichen planus pigmentosus, in which hyperpigmented macules are observed in both
flexural and sun-exposed areas, has been suggested due to the presence of hyperpigmentation
in this clinical setting.[4] While lichen planus pigmentosus was originally described in
patients from the Middle East and India, a series of seven Caucasian patients who presented
with primarily intertriginous hyperpigmented lesions prompted the designation lichen planus
pigmentosus-inversus to more accurately characterize these particular findings.[7] These
authors suggested that a unique evolution of lichen planus in intertriginous locations with the
lack of increased keratinocyte proliferation allows rapid transformation of lichenoid papules
into hyperpigmented macules. This position is supported in their series by the histopathologic
presence of epidermal atrophy, minimal hypergranulosis, vacuolar basal layer degeneration,
mild-to-moderate lichenoid infiltrates, and pigment incontinence in well developed lesions.[7]

Lichen planus often is self-limited although the course may be marked by spontaneous
remissions, recurrences, and exacerbations.[1] Management of inverse lichen planus warrants
consideration of the risk of adverse side effects that are associated with many topical
preparations applied in intertriginous locations, such as atrophy with the use of
glucocorticoids and irritation with the use of retinoids. Topical calcineurin inhibitors have
been used with some success in the treatment of several variants of lichen planus, which
include oral, genital, and cutaneous ulcerative types.[8-10] Improvement was not observed
with use of tacrolimus ointment in one case of lichen planus pigmentosus-inversus although
the duration of the was limited to four weeks.[11]
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ABSTRACT: A 48-year-old man presented with symmetric, asymptomatic, violaceous, and
hyperpigmented patches in both axillae of several months’ duration. A skin biopsy specimen
was consistent with lichen planus. Inverse lichen planus is one of several clinical variants of
this disease, which is characterized by skin lesions that are predominantly located in
intertriginous and flexural locations. Overlap may be demonstrated clinically and
histopathologically with lichen planus pigmentosus, in which hyperpigmented macules are
present in flexural and/or sun exposed areas. Treatment of inverse lichen planus warrants
consideration of therapies aimed to minimize side effects in these locations.

PRESENTERS: Rachel Farley-Loftus, M.D., Ali Jabbari, M.D., Ph.D., Hui C. Tsou, M.D.,
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PATIENT: D.C., 48-year-old woman
DURATION: Three years
DISTRIBUTION: Generalized

HISTORY:: A 48-year-old woman presented to an outside dermatologist in 2004, with a
pruritic eruption on her chest that began around the same time that a diagnosis of
hypothyroidism was made. Her skin lesions gradually spread to her extremities, buttocks,
and groin. She was evaluated by numerous dermatologists and had multiple shave and
punch biopsies; most of the biopsy specimens were suggestive of porokeratosis although
one was interpreted as verruca vulgaris and another as acantholytic dyskeratosis. The
patient was initially treated with topical glucocorticoids, antihistamines, and oral
antibiotics with no improvement. From October, 2007, through January, 2008, she was
treated with acitretin and PUV A photochemotherapy; the treatment was discontinued
because the patient reported a worsening of her symptoms and a more rapid spread of the
lesions to her scalp, buttocks, and groin. In late 2007, she developed alopecia on the
crown of her head. In June, 2008, the lesions spread to her face and to the palms.

The patient presented to Dr. Jerome Shupack’s office in September, 2008. She
complained of pruritus and serous drainage from her genital lesions. She denied recent
travel, fevers, chills, and headaches. Doxycycline 150 mg daily, Carmol 40, and tramadol
were initiated. She reported some improvement with doxycycline, particularly of her
facial lesions.

Medical history includes hypothyroidism. Surgical history includes thyroidectomy
due to thyroid nodules and five surgical procedures of the feet between 1989 and 2005.
Current medications include Armour thyroid tablets (a natural thyroid replacement
therapy containing both T3 and T4), doxycycline, Carmol 40, and tramadol. She has no
family history of skin disease.

PHYSICAL EXAMINATION: On the arms and legs were multiple, small,
erythematous, hyperkeratotic papules in a follicular distribution. Many of the papules
had thin spinous processes and were rough to the touch. On the trunk and abdomen were
similar lesions although they were sparser and more linearly arranged. On the palmar



surface of both hands were approximately 15 larger, raised papules with central
keratinous plugs. The soles were clear. On the chin and cheeks were larger
papulonodules on an erythematous base. There was non-scarring alopecia on the crown
of the scalp, with yellow, filiform papules and yellow crust at the base. Behind the ears
were scattered, filiform papules with fine white spicules that were often adherent to the
surrounding hair. The vulva, perineum, gluteal region, and inner thighs were covered
with a mixture of small spiny papules, larger umbilicated papules, and inflamed nodules,
some of which were connected by tracts, and others of which were eroded with serous
drainage.

LABORATORY DATA: A complete blood cell count with differential analysis and a
comprehensive metabolic panel were normal. Epstein Barr viral capsid antigen 1gG
antibody and Epstein Barr nuclear antigen 1gG antibody were positive at 2315 AU/mL
and 270 AU/mL, respectively. Heavy metal blood panel was negative for arsenic,
mercury, and lead. Thyroid stimulating hormone, T3, and T4 levels have been normal
since the patient has been on replacement therapy. Cultures for Neisseria gonorrhoeae
and Chlamydia species were negative. Anti-SS-A antibody was normal.

HISTOPATHOLOGY: There is a dense, perifollicular infiltrate of lymphocytes and
histiocytes. Several follicles have a dialated infundibulum with cornoid lamellae,
underlying hypogranulosis, and dyskeratotic cells. In a biopsy specimen from the scalp,
there is one cornoid lamella that involves the inferior segment of the hair follicle.

Please turn the page for diagnosis and comment



DIAGNOSIS: Porokeratosis palmaris et plantaris disseminata or a disseminated late-
onset variant of porokeratotic eccrine ostial and dermal ductal nevus (PEODDN) with
follicular involvement

COMMENT: Porokeratosis is disorder of epidermal keratinization, which is
characterized by hyperkeratotic papules or plaques that are surrounded by a thread-like
elevated border. [1-3] The histopathologic hallmark of porokeratosis is the cornoid
lamella, which is a thin column of parakeratosis that overlies a thin or absent granular
layer and that corresponds to the raised, hyperkeratotic border observed clinically. The
underlying dermis often shows a lymphohistiocytic infiltrate. [1]

At least five distinct clinical variants of porokeratosis have been recognized:
porokeratosis of Mibelli, disseminated superficial porokeratosis, disseminated superficial
actinic porokeratosis (DSAP), linear porokeratosis, and punctate porokeratosis of the
palms and soles. [3] There are reports of more than one type of porokeratosis developing
in the same patient. Disseminated porokeratosis has been reported in patients with
immunosuppression due to systemic diseases, organ transplantation, and medications.[3]

The differential diagnosis of porokeratosis also includes porokeratotic eccrine
ostial and dermal ductal nevus (PEODDN), which is a rare, benign hamartoma of the
eccrine sweat glands with porokeratotic histopathologic features. [4] PEODDN typically
presents with linearly-distributed, keratotic papules or plaques with central plugged pits,
which occur commonly on the distal aspects of extremities. [5] However, several cases of
systematized, widespread distribution have been reported. [4,6,7]. Our patient had
alopecia, and a case of PEODDN with widespread bilateral involvement that included
severe alopecia, onychodysplasia, and palmoplantar involvement has been reported. [4]

Although PEODDN is typically congenital, there are several case reports of the
onset of PEODDN in adults. [8-11] The frequency of late-onset PEODDN may be as
high as 26%. [8] The onset of our patient’s symptoms also coincided with her diagnosis
of thyroid disease. Interestingly, a 66-year-old man with late-onset PEODDN associated
with hyperthyroidism has been reported although it is unclear whether the association
was coincidental or causally related. [10]

While our patient had the characteristic cornoid lamella on histopathologic
examination, her clinical presentation and histopathologic features were difficult to
correlate with any of the standard variants of porokeratosis. Her case most closely
resembles porokeratosis palmaris et plantaris disseminata (PPPD), which is a rare variant
of punctuate porokeratosis that can involve any area of the body, or late-onset PEODDN.
However, neither diagnosis is characteristic of this patient. PPPD usually begins on the
palms and soles whereas our patient’s palms were not involved until later in her course
and her soles were clear. As for PEODDN, the cornoid lamella are usually located in the
eccrine ostia whereas the cornoid lamella in our patient were follicular.

Porokeratosis has been treated with cryotherapy, topical 5-fluorouracil with and
without topical retinoids, imiquimod, CO, and other lasers, shave excision, curettage,
linear excision, and dermabrasion, with variable success. [12-15] Acitretin has been
reported to treat widespread and refractory lesions although the disease recurs following
its discontinuation. [16] Since porokeratosis is a disorder of keratinization and our patient
has prominent follicular involvement, isotretinoin may be another therapeutic option. A
case of PPPD was successfully treated with isotretinoin. [17]



Treatment options for PEODDN include topical glucocorticoids under occlusion,

calcipotriol ointment, cryotherapy, electocautery, and surgical excision although
PEODDN tends to be resistant to treatment. [10] A case of PEODDN with widespread
involvement that was treated with ultrapulsed CO, laser with good results has been
reported. [6]
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ABSTRACT: A 48-year-old woman presented with a four-year history of pruritic,
hyperkeratotic, spiny papules that began on her chest and spread to her extremities, groin,
palms, face, and scalp where it caused non-scarring alopecia. Histopathologic features
included cornoid lamella, which is the hallmark of porokeratosis. However, the patient’s
constellation of findings does not meet diagnostic criteria for any of the five clinical
variants of porokeratosis. Her presentation is most compatible with either porokeratosis
palmaris et plantaris disseminata (PPPD), which is a rare variant of punctate
porokeratosis that can involve any area of the body or late-onset porokeratotic eccrine
ostial and dermal ductal nevus (PEODDN), which is a rare, benign hamartoma of the
eccrine sweat glands with porokeratotic histopathologic features that has been reported to
occasionally have systemic involvement. Treatment of either condition is difficult
although there have been reported successes with cryotherapy, surgical excision, and
CO,, laser. Since porokeratosis is a disorder of keratinization and our patient has
prominent follicular involvement, isotretinoin may be another reasonable therapeutic
option.

PRESENTERS: Rachael Hartman, M.D., Carina Rizzo, M.D., Rishi Patel, M.D.,
Hideko Kamino, M.D., and Jerome L. Shupack, M.D.
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PATIENT: J.C., 50-year-old man
DURATION: Since birth
DISTRIBUTION: Generalized

HISTORY: A 50-year-old man was admitted to Tisch Hospital, and the Dermatology
Service was consulted for an eruption on the left lower extremity that was consistent with
cellulitis. The patient had been in a state of good health until the age of 17 when he
fractured his leg. The leg healed without difficulty, but he started to develop a painful
mass on his back and stiffness of his neck and spine. At that time, an excision of the
tumor had been performed, and the patient was unsure of the results, but it eventually led
to the diagnosis of his condition. He denied complications as a result of the excision.

Since that time, the patient has developed intermittent flares during which tender,
soft tissue swellings develop on the body, some of which were exacerbated by trauma.
The patient’s mobility also has progressively deteriorated as manifested by ankylosis of
the jaw, decreased range of motion of the neck and spine, and limited movement of the
distal extremities. He denies a prior history of dental procedures that require nerve
blocks. He also denies shortness of breath.

The patient has been treated with prednisone up to 80 mg daily when he develops
multiple, tender, subcutaneous nodules and pain of the joints. His pain has been
controlled with nonsteroidal anti-inflammatory agents and opiate analgesics. He wears
orthotic braces at home, which permit him limited mobility, but he is mainly wheelchair-
bound.

PHYSICAL EXAMINATION: A fixed, clenched jaw with an immobile, broad-based
neck was present. Subcutaneous nodules were noted on the second digits of the hands.
Malformations of the great toes, which were worse on the right foot, were present.
Extremely limited range of motion of the large joints was noted.

LABORATORY DATA: A complete blood count, basic metabolic profile, and hepatic
profile were normal. A chest radiograph showed heterotopic ossification of the chest wall
musculature and calcification of the tendons of the rotator cuff. A right leg and knee



radiograph showed extensive osseous dysplasia and ligamentous calcification. A bridging
ossification fuses the posterior femur to the posterior proximal tibia and fibula.

HISTOPATHOLOGY: None.

Please turn the page for diagnosis and comment



DIAGNOSIS: Fibrodysplasia ossificans progressiva

COMMENT: Fibrodysplasia ossificans progressiva (FOP) is a rare genetic disorder that
is characterized by debilitating extraskeletal bone formation and leads to progressive
immobility by entombment in a second skeleton. The disease is thought to occur
sporadically or to be inherited in an autosomal dominant pattern, with an estimated
worldwide prevalence of one in two million. [1] Fewer than 200 cases have been
reported. The hallmarks of FOP include congenital malformations of the great toes (i.e.
hallux valgus deformities) and progressive heterotopic ossification in the soft tissues and
subcutis that begins during childhood. Classically, patients present during childhood
with tender and painful subcutaneous tumors on the neck and back. The disease typically
affects the dorsal, axial, and cranial skeleton first and then extends ventrally and distally
to affect the appendicular skeleton although heterotopic bone formation can occur at sites
of trauma. [2] A biopsy is often not indicated as it can cause explosive and painful
heterotopic ossification. The diaphragm, tongue, and extraocular, cardiac, and smooth
muscles are spared. [2] In cases where biopsies were taken prior to diagnosis, aggressive
fibroblast proliferation in the subcutaneous tissue, tendons, ligaments, fascia, and muscles
were found, with mistaken initial diagnoses of sarcoma, fibromatosis, and scleredema.
Other abnormalities observed include short malformed thumbs, clinodactyly, short broad
femoral neck, and proximal medial tibial osteochondromas. Approximately 50% of
patients have a hearing impairment due to ossification of the ossicles or from neurologic
causes. [2]

Early studies on cells obtained from FOP patients suggested that the bone
morphogenetic protein (BMP) signal transduction pathway, which includes members of
the TGF-beta family that regulates embryonic skeletal bone formation, was involved in
the pathogenesis of FOP. Specifically, the expression of BMP4 mRNA and protein was
increased in cells obtained from FOP patients. [3,4] Recently the gene for Activin A
receptor type 1 (ACVR1/AIk2) that encodes a receptor for the BMPs has been linked to
FOP. [5] ACVR1/AIk2 is one of four type I receptors that mediate signaling through
BMPs. Heterozygous missense mutations in the conserved glycine-serine (GS) activation
domain (c.617G>A; R206H) are predicted to destabilize the GS domain, affect protein
conformation, and lead to overactive BMP signaling by allowing activation of the
receptor and dysregulation of BMP receptor signaling that results in ectopic
chondrogenesis, osteogenesis, and joint fusion. Other mutations in the same gene [6] as
well as in Noggin [7] also have been linked to FOP.

Early diagnosis in children who present with congenital malformation of the great
toes and soft tissue swellings is essential since patients have been misdiagnosed with
desmoid tumors, aggressive juvenile fibromatosis, lymphedema, and soft tissue sarcomas,
which could lead to potential unnecessary and potentially harmful diagnostic procedures
that could exacerbate the disease. [8] Other disorders of calcification and ossification to
consider in patients with dystrophic calcification and ossification include progressive
osseous heteroplasia POH, Albright’s hereditary osteodystrophy, and plate-like osteoma
cutis. POH is characterized by extensive bone formation within the soft tissues, typically
begins within the superficial dermal layer of the skin, and is not associated with any
congenital malformations. Albright’s hereditary osteodystrophy consists of subcutaneous
ossifications, short stature, obesity, round facies, and bracydactylia that often occur in



association with pseudohypoparathyroidism and mental retardation. Plate-like osteoma
cutis is characterized by localized ossification in the skin with no dysmorphic features
and may be primary in the absence of preexisting skin lesions or secondary to a number
of disorders, which include scleroderma, pilomatricoma, and other appendageal and
fibrous proliferations.

Prognosis for patients with FOP is poor, owing to the cumulative immobility
secondary to dystrophic ossification, with most patients being bedbound by the age of 30.
Morbidity of FOP is due to the complications from the thoracic insufficiency syndrome,
with patients developing restrictive lung disease from ankylosis of the spine and
costovertebral joints; ossification of the intercostal muscles, paravertebral muscles, and
aponeuroses; and progressive spinal deformity, which includes kyphoscoliosis or thoracic
lordosis. [2] Patients are at high-risk for developing right-sided congestive heart failure
and pneumonia. The median age of survival is 45 years.

Management includes avoidance of trauma and iatrogenic harm and control of
painful exacerbations. Patients should avoid intramuscular injections, nerve blocks for
dental procedures, and unnecessary surgical procedures that can lead to heterotopic
ossification. Influenza and pneumococcal vaccines, which are administered
subcutaneously and not intramuscularly, are recommend as the disease can flare with flu-
like illnesses, and the risk of morbidity associated with pneumonia is high, owing to the
restrictive lung disease. [2]

Treatment includes systemic glucocorticoids for management of acute
exacerbations that affect the large joints of the appendicular skeleton. Anecdotally,
nonsteroidal anti-inflamatory agents, COX-2 inhibitors, leukotriene inhibitors, [9]
bisphosphanates, prednisone, and gamma interferon have been used [10]. There also
have also been case reports of bone-marrow transplantation used unsuccessfully [11] and
surgical excision followed by radiation therapy and indomethacin. [12] Radiation has
been used to treat skin cancers that develop in patients with FOP in an effort to minimize
trauma. [13] As the genetic mutation underlying FOP has been identified, a promising
therapy for the future includes monoclonal antibodies or small molecules directed
towards ACVRI.
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ABSTRACT: A 50-year-old man presents with bilateral congenital great toe
malformations, painful subcutaneous nodules, and progressive heterotopic ossification of
the subcutis and musculature. These findings are consistent with a diagnosis of
fibrodysplasia ossificans progressiva, which is due to a heterozygous mutation in
ACVR1/AIk2, which is a type | receptor in the BMP pathway. Treatment options are
limited and aimed towards preventing trauma and iatrogenic harm although prednisone
often is used for acute flares. Monoclonal antibodies or small molecules targeted to
ACVR1/Alk2 may be a promising therapeutic option in the future.
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PATIENT: V.S., 62-year-old woman
DURATION: Seven years
DISTRIBUTION: Generalized

HISTORY:: A 62-year-old woman presented to the Charles C. Harris Skin and Cancer
Unit in June, 2008, with a seven-year history of generalized itching, pain, and stretching
of her skin. The symptoms initially began as periodic episodes but progressed to a
continuous sensation. A review of systems showed occasional shortness of breath,
generalized fatigue and weakness, paresthesias, left eyelid ptosis, hyperhidrosis, and
peripheral edema. The patient had been to nine dermatologists prior to her visit and had
four previous biopsies.

Past medical history includes breast cancer status post mastectomy and
chemotherapy, idiopathic thrombocytopenic purpura status post splenectomy,
Hashimoto’s thyroiditis, Hodgkins” lymphoma, and depression. Medications include
levothyroxine, prednisone, folic acid, nortriptyline, phenelzine, gabapentin, and lithium.

A punch biopsy was obtained from an indurated area of the thigh.

PHYSICAL EXAMINATION: On the lower extremities were non-pitting edema and
diffuse induration, which were more prominent on the thighs. Scattered, excoriated,
erythematous papules were present over the upper and lower extremities. No
lymphadenopathy or hepatomegaly was noted. A colonoscopy showed diverticulae.

LABORATORY DATA: An antinuclear antibody titer was 1:320, with a diffuse
pattern. Serum immunofixation showed trace monoclonal IgM kappa in gamma region.
Anti-SSA, anti-SSB, anti-thyroglobulin, and anti-thyroid peroxidase antibodies as well as
a total protein level were normal. A chest radiograph was normal.

HISTOPATHOLOGY: There is a sparse, superficial, perivascular lymphocytic
infiltrate. Increased deposition of connective-tissue mucin in the papillary and reticular
dermis is highlighted by a colloidal iron stain.

Please turn the page for diagnosis and comment



DIAGNOSIS: POEMS syndrome (polyneuropathy, organomegaly, endocrinopathy,
monoclonal gammopathy, and skin changes)

COMMENT:  Polyneuropathy,  organomegaly, endocrinopathy, = monoclonal
gammopathy, and skin changes (POEMS) syndrome is a rare, multisystemic disease that
is associated with an underlying plasma-cell dyscrasia. There are no criteria that define
the syndrome, but most authors agree that a monoclonal plasma-proliferative disorder and
polyneuropathy are the two major criteria. Other important features include elevated
levels of vascular endothelial growth factor (VEGF), sclerotic bone lesions, Castleman
disease, papilledema, peripheral edema, ascites, effusions, thrombocytosis, polycythemia,
fatigue, and clubbing. [1,2,3] Synonyms include osteosclerotic myeloma, Crow-Fukase
syndrome, and Takatsuki syndrome.

The pathophysiology by which plasma cells lead to POEMS syndrome is poorly
understood, but elevations in VEGF, interleukin-6, tumor necrosis factor-alpha, and
interleukin-1 beta have been implicated. Serum levels of VEGF are markedly elevated in
POEMS syndrome patients and correlate with disease activity. [4] Because VEGF
increases vascular permeability and angiogenesis, it is proposed that this may account for
the organomegaly, edema, and skin hemangiomas. [4]

Several hundred cases of POEMS syndrome have been reported, but the incidence
may be underreported because the syndrome can go unrecognized. Peak incidence occurs
during the fifth to sixth decades of life, and peripheral neuropathy is the major clinical
finding. [2] Common skin manifestations include edema of the lower extremities with
diffuse hyperpigmentation, hypertrichosis, and thick skin, with tightening and
sclerodermoid changes. Angiomas, in particular glomeruloid hemangiomas, are
characteristic. Whitening of the proximal nail, clubbing, hyperhidrosis, and Raynaud’s
phenomenon also may be associated.

The plasma-cell dyscrasias most commonly observed in POEMS patients are
osteosclerotic myeloma or a monoclonal gammopathy of unknown relevance. [1,2]
Classic multiple myeloma has never been reported in association with POEMS.
Immunoglobulin A-lambda and immunoglobin G-lambda chains are the proteins most
frequently found. Endocrinopathy is a central feature of POEMS, with hypogonadism as
the most common endocrine abnormality. [3] Hypothyroidism, diabetes mellitus, adrenal
insufficiency, hyperprolactinemia, and hypoparathyroidism also are observed. Many
patients have more than one abnormality. A case report of POEMS developing during the
course of idiopathic thrombocytopenic purpura (ITP) has been reported, which is of note
since our patient also had a history of ITP. [5]

Prognosis varies, but typically the course is chronic; in one study the median
survival was 13.8 years. [1] The number of POEMS features does not affect prognosis
although respiratory symptoms are predictive of an adverse outcome. [1] Within two
years of diagnosis, approximately one quarter of patients develop respiratory symptoms,
which include restrictive lung disease and pulmonary hypertension. Acute ischemic
strokes and myocardial infarcts occasionally have been reported in association with
POEMS. [1]

Treatment of the underlying plasma-cell disorder is the major therapeutic
approach. No randomized controlled trials have been performed on POEMS patients, and
information on therapy is primarily retrospective. Mainstays of treatment include



radiation therapy in osteosclerotic lesions, glucocorticoids, and alkylating agents. High-
dose chemotherapy followed by stem-cell transplantation has been successful in some
patients. [1,2,3] Bevacizumab, which is a monoclonal antibody directed against VEGF,
has had variable results; some patients have developed improvement in neuropathy,
edema, and respiratory symptoms while others have developed capillary leak syndrome.
[6] A multidisciplinary approach is important due to the extent of systems that may be
involved in these patients. Future studies need to further examine the role of cytokines in
the pathogenesis of this poorly understood disease.
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ABSTRACT: A 62-year-old woman with hypothyroidism presented with a seven-year
history of paresthesias, itching, and edema of the skin. Physical examination showed
indurated, edematous plaques on the lower extremities. A biopsy specimen showed
increased mucin deposition that was consistent with myxedema, and monoclonal IgM
was observed on immunofixation. The constellation of findings, which included
paresthesias, endocrinopathy, monoclonal gammopathy, and skin changes was consistent
with POEMS (polyneuropathy, organomegaly, endocrinopathy, monoclonal
gammopathy, and skin changes) syndrome, which is a rare multisystemic disease that is
associated with an underlying plasma-cell dyscrasia.
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PATIENT: MK, 49 year-old man
DURATION: Eight months
DISTRIBUTION: Back and right shoulder

HISTORY: A 49-year-old man presented to the Dermatology Clinic at Bellevue
Hospital Center with an eight-month history of intermittently, intensely painful
subcutaneous nodules. The lesions began as one or two barely palpable papules on the
left upper back and enlarged and increased in number on the left upper back and
developed as fifteen smaller, firm, exophytic papules along the skin tension lines on the
right lower back. The patient reported progressive sharp, pinching or stabbing pain that
initially lasted several seconds but subsequently persisted from ten minutes to four hours.
The frequency of painful episodes increased from every few days to four or five times
daily. The intensity of the pain is triggered by both pressure and cold. During his initial
clinic visit, the patient reported that the level of pain was preventing him from sleeping,
sitting, or participating in normal every day activities, and he assessed that this condition
was having an appreciable negative effect on the quality of life. In the first month of
treatment, the patient developed a new lesion on the right shoulder and reported an
increase in the frequency of pain episodes. The patient was placed initially on gabapentin
and then nifedipine with limited success in pain control. The lesions continued to
proliferate, and the patient was referred to surgery for excision.

PHYSICAL EXAMINATION: On the upper back were six, pink-to-flesh-colored-to-
red, firm, subcutaneous, oval nodules, which ranged in size from 8-mm to 1.3-cm in
length by 4-mm to 6-mm in width. On the mid area of the back were ten to 15 similar,
although slightly smaller, nodules that followed the lines of skin tension. A single, 4-mm,
firm, flesh-colored nodule was noted on the lateral aspect of the right shoulder.

LABORATORY DATA: None.



HISTOPATHOLOGY: There is a circumscribed, non-encapsulated proliferation of
smooth muscle bundles in an interlacing configuration in the papillary and upper reticular
dermis.

Please turn the page for diagnosis and comment



DIAGNOSIS: Cutaneous piloleiomyomata

COMMENT: Cutaneous leiomyoma is a benign, smooth-muscle neoplasm that was first
reported in 1854 by Rudolf Virchow. [1] In the skin, leiomyomas can occur in any of
three separate locations where smooth muscles occur: arrector pili muscles
(piloleiomyomas), blood-vessel walls (angioleiomyomas), and genital/areolar skin.
Regardless of location, the lesions are similar in appearance as well-demarcated, oval,
red-brown, intradermal nodules that are fixed to the superficial skin and that range from
2-mm to 2-cm. Genital leiomyomas are usually solitary and asymptomatic. In contrast,
piloleiomyomas, which are the most common type, are usually multiple, occur in groups
in linear or dermatomal arrangements, and are frequently painful. The pain is described
as burning, pinching, or stabbing and can be elicited by a variety of stimuli, which
include cold, trauma, touch, and pressure. The pain also or may be spontaneous. [2] The
origin of the pain is poorly understood but may be due to either an increased density of
nerve fibers or, as is more commonly believed, contraction of the smooth muscle. [2]
Extensor surfaces are most commonly involved, but the trunk, face, and neck also can be
affected. It is common, however, for more than one body location to be affected. [3] Age
of onset is in the second to fourth decades with no gender-bias. Angioleiomyomas are
painful in 50% of cases, with similar triggers; they are most common in middle aged
women and are located on the lower leg.

In 75% of patients with multiple leiomyomas, a mutation in the fumarate
hydratase gene located on chromosome 1g42.3-43 has been described. [4] Although most
cases are isolated, some cases of familial clusters, which include identical twins, [5] have
been documented, which suggests a subset with a pattern of autosomal dominant
inheritance but incomplete penetrance. This genetically inherited variant has been
reported to have an association with type Il papillary renal carcinomas and renal
collecting duct cancers.

The disease is usually regarded as benign although development of
leiomyosarcoma as well as other forms of leiomyoma have been reported. Although
mortality may be low, morbidity from the disease can be high. Lesions can be painful to
the level of disability. The lesions do not spontaneously regress but typically enlarge and
increase in number, with an associated progression in the level of pain and impingement
of the activities of daily living.

Treatment options are limited. Excision is curative, but recurrence is common,
especially in patients who initially present with multiple lesions. [2] Recurrence has been
reported from six weeks to 15 years after surgery. Electrocoagulation, cryotherapy, and
radiation therapy also have been utilized in treatment but have been shown to have little
clinical benefit. A single report of carbon-dioxide laser ablation was recently published.
[6] This approach had previously been used successfully with uterine leiomyomas where
recurrence rates are much lower. In the skin the use of the carbon-dioxide laser provided
a three-month resolution after treatment in a single 73-year-old patient. Oral
nitroglycerin, nifedipine, and phenoxybenzamine [7,8] have been tried in an attempt to
promote smooth muscle relaxation; however, success has been limited. A subset of
patients are unable to tolerate these medications or have a medical contraindications to
their use.



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.
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ABSTRACT: A 49-year-old man presented with an eight-month history of
intermittently painful, subcutaneous nodules that were increasing in size, number, and
pain intensity. A biopsy specimen showed smooth muscle proliferation, which also
stained positive for actin, and was consistent with piloleiomyoma. The patient was placed
initially on gabapentin and then nifedipine with very limited success in pain control. The
lesions continued to proliferate, and the patient was referred to surgery for excision.
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PATIENT: S.C., 49-year-old woman
DURATION: Two years
DISTRIBUTION: Chest, arms, and neck

HISTORY:: A 49-year-old woman from Senegal presented to Bellevue Hospital Center
for evaluation of hyperpigmentation of her chest, arms, and neck for two years. She had
been using a bleaching cream but reported gradual worsening of her skin condition.

Past medical history includes diabetes mellitus, asthma, and hypertension.
Medications include pioglitazone, diovan, simvastatin, hydrochlorothiazide, metformin,
and atenolol. She did not notice a temporal relation between starting the use of these
medications and her pigmentary disorder. A review of symptoms was negative for history
of alkaptonuria, joint pain, or dark urine. The patient was unable to remember the name
of the cream she had been using to control the dyspigmentation, and reported that she had
purchased it in Senegal.

PHYSICAL EXAMINATION: On central area of the chest, lateral aspects of the arms,
and posterior portion of the neck, there were reticulated, hyperpigmented, confluent
patches.

LABORATORY DATA: A complete blood count was normal except for a mean
corpusclar volume 78.9 fL. A comprehensive metabolic panel, thyroid stimulating
hormone level, hepatitis B surface antigen and antibody and hepatitis C antibody were
normal or negative

HISTOPATHOLOGY: There are scattered ocher-colored fibers in the upper dermis,
some of which are crescentic or banana-shaped. There are foci of basal layer vacuolar
interface changes, with occasional necrotic keratinocytes, or Civatte bodies, and
flattening of rete ridges. There are also numerous melanophages in the papillary dermis.

Please turn the page for diagnosis and comment



DIAGNOSIS: Exogenous ochronosis

COMMENT: Ochronosis is the blue-black discoloration of certain tissues, such as
cartilage, sclerae, and skin, in setting of metabolic disorders (most commonly
alkaptonuria) or exposure to certain medications (endogenous or exogenous), such as
phenol, trinitrophenol, resorcinol, mercury, picric acid, benzene, hydroquinone (HQ), and
antimalarials. [1].

Exogenous ochronosis is described as the tissue deposition of microscopic, ochre-
colored pigment, which, when present in the dermis, imparts a blue-black hue to the skin.
It usually presents as asymptomatic, blue-black macules on the malar areas, temples, and
lower cheeks since these areas are the most likely places to be exposed to certain
medications such as HQ. [2] Exogenous ochronosis has most often been reported in the
black population of Southern Africa, where unregulated over-the-counter use of HQ has
been reported .[3]

The exact incidence of exogenous ochronosis is unknown. It was previously
believed to occur exclusively in black individuals, who used preparations that contained
high-concentrations of HQ (6 to 8%) over prolonged periods. [3] However, recently there
have been increasing number of reports of this condition that occur among other ethnic
backgrounds, with exposure to lower concentrations of HQ (2%) for a shorter duration
(<6 monhts).[4]

The etiology of HQ-induced hyperpigmentation in exogenous ochronosis remains
speculative. A study showed that in black goldfish skin, lower concentrations of HQ
inhibited tyrosinase while higher concentrations had the opposite effect of activating
tyrosinase and thus increasing melanin synthesis. [5] Another hypothesis proposes that
application of HQ inhibits the local activity of homogentisic acid, which is implicated in
the pathologic mechanism of ochronosis in alkaptonuria. [6]

The treatment of exogenous ochronosis remains difficult. Avoidance of offending
agents is beneficial, but it may take years before any improvement is observed.
Trichloroacetic acid and cryotherapy have been found to be ineffective. [7] A case report
on the use of a Q-switched ruby laser that lead to good cosmetic results has been
published. [8]
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