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Acquired disorders with depigmentation are commonly encountered by dermatologists and present with a
wide differential diagnosis. Vitiligo, the most common disorder of acquired depigmentation, is
characterized by well-defined depigmented macules and patches. Other conditions, such as chemical
leukoderma, can present with similar findings, and are often easily mistaken for vitiligo. Key clinical
features can help differentiate between acquired disorders of depigmentation. The first article in this
continuing medical education series focuses on conditions with a vitiligo-like phenotype. Early recognition
and adequate treatment of these conditions is critical in providing appropriate prognostication and
treatment. (J Am Acad Dermatol 2019;80:1215-1231.)
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cquired disorders with depigmentation are common of these disorders and can present with
associated with social stigmatization and a well-defined depigmented macules and patches that
reduced quality of life. b Vitiligo is the most can be localized or generalized. However, a
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Table 1. Comparison of nonsegmental vitiligo, segmental vitiligo, and focal vitiligo

NSV

Ssv

Fy+1214

Typical onset
Distribution

Leukotrichia
Koebnerization
Progression

Key differentials

Childhood and adulthood

Symmetrical tendency at sites
susceptible to friction,
including the extensor sites
and orifices

Absent early

Frequent (30%)

Unpredictable’: tendency to
slowly progress in an
unpredictable pattern with
or without periods of rapid
progression

Chemical leukoderma, MAL,
HMF, and VKHD

Childhood

Asymmetrical and does not
cross midline; uni- or
multisegmental; most
common site is the face
followed by the trunk

Present early

Rare

Predictable: rapid progression
over 3-24 months over a
dermatome, then ceases

Segmental nevus
depigmentosus

Adulthood

Head and neck (63%), genitals
(23%), hands (5%), and trunk
(3%); can be found in
conjunction with genital
melanosis in rare cases'”

Present

Rare

NSV progression*: 23-27%
within 2 years; SV
progression: 0-7% within
1 year; remains focal: 77%

Lichen sclerosus, spontaneous
neoplastic regression,

chemical leukoderma,
trauma-induced
depigmentation, and DEMPD

DEMPD, Depigmented extramammary Paget disease; FV, focal vitiligo; HMF, hypopigmented mycosis fungoides; MAL, melanoma-associated
leukoderma; NSV, nonsegmental vitiligo; SV, segmental vitiligo; VKHD, Vogt-Koyanagi-Harada disease.

*Focal vitiligo is characterized by depigmentation involving a small area of skin that does not evolve into NSV or SV after 1 to 2 years.

12-14

To a lesser extent, some predictions can be made. Approximately 74% of patients with NSV have progressive disease. The risk of
progression is >90% when the posterior trunk, hands, or feet are the initial site of involvement. Progression is usually contingent to the
initial site; however, when the hand is the initial site, progression to the face is most frequent, giving rise to the classical acrofacial

distribution.'®

*The frequencies provided for progression of focal vitiligo are based on 2 case series.

vitiliginoid (vitiligo-like) phenotype can be present
with many other conditions. Identifying vitiliginoid
conditions early in the disease process can reduce
unnecessary interventions and prevent disabling
complications. The purpose of this article is to review
acquired vitiliginoid disorders and to describe fea-
tures that help distinguish them from vitiligo. A
summary (of the features of vitiligo is provided in
Table 1.7

VITILIGINOID DISORDERS

Vitiliginoid disorders are classified as either gener-
alized or localized based on the extent and distribu-
tion of depigmentation. In this review, we define
depigmentation as the complete absence of pigment
in the skin, while hypopigmentation is reduction of
epidermal pigment. The clinical distinction between
the two can be difficult. AWood’s lamp or a handheld
black light source accentuates depigmented skin and
can be used to differentiate between hypopigmented
and depigmented lesions (Fig 1)."”** In the absence
of epidermal melanin, a potent absorber of ultravi-
olet light, underlying fluorescent compounds of the
skin give a characteristic chalky bluish-white appear-
ance.” The second article in this continuing medical
education series addresses acquired disorders that
present primarily with hypopigmentation.

13,14

GENERALIZED DEPIGMENTATION

The disorders described in this section can initially
be localized; however, the distribution of depigmen-
tation often progresses to involve multiple body
surfaces. The most important aspect of evaluating
patients with depigmentation is a thorough history and
physical examination. Chemical leukoderma,
melanoma-associated leukoderma, Vogt-Koyanagi-
Harada disease, and scleroderma leukoderma can all
have cutaneous and histologic features that are
identical to vitiligo.”**” The diagnosis of these condi-
tions can be established clinically, and histological
confirmation is often unnecessary.'” Obtaining a bi-
opsy specimen should be considered in patients with
depigmentation associated with epidermal changes
(eg, atrophy), induration, sensory changes, alopecia,
or depigmentation that is refractory to conventional
treatment. An algorithm to classifying disorders with
generalized depigmentation is presented in Fig 2.

Chemical leukoderma

Key points

e All cases of chemical leukoderma are pre-
ceded by a history of repeated chemical insult

¢ Identifying and avoiding the offending agent
frequently results in gradual repigmentation
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Fig 1. Comparison of depigmented and hypopigmented lesions under Wood’s light exami-
nation. (A) Depigmented lesions autofluoresce bright white under a Wood’s lamp; in contrast,
(B) hypopigmented lesions under a Wood’s lamp show an off-white accentuation without
fluorescence. False positives results can be caused by numerous chemicals, including ink
(especially highlighters), soap residue, lemon juice, sunscreen, or medications (eg, lint or

tetracyclines).'”**

(A, Reprinted from Larsabal et al'” with permission from Elsevier. B,

Reprinted from Hewedy et al*’ with permission from Elsevier.)

Chemical leukoderma is an acquired disorder that
results from repeated exposure to certain chemicals
in genetically susceptible individuals.”**’ Phenol
derivatives, catechol derivatives, and sulfhydryls
are frequent culprits that put factory workers, cos-
metologists, and pesticide handlers at risk (Table
1D).°"%% Patch testing may be helpful in identifying
the triggering agent responsible for chemical leuko-
derma, but requires high test concentrations and
interpretation at 1 and 6 months.”’ A comprehensive
list of chemicals associated with leukoderma is
available.”

Chemical leukoderma is a clinical diagnosis that
can be established by a history of repeated exposure
to a known or suspected depigmenting agent plus
acquired vitiligo-like depigmentation at the primary
exposure site. Early in the disease, 90% of patients
develop multiple confetti macules at the site of
exposure that tend to become confluent over time

(Fig 3).2*737%% A quarter or more of patients have
depigmented findings at sites distant to the primary
site, which often leads to a misdiagnosis of vitiligo.””
A confetti pattern of depigmentation, which is
associated with a higher frequency of the Koebner
phenomenon (KP), can also be seen with vitiligo and
may be a marker of rapid progression.”’ The absence
of the KP and progressive depigmentation, rather
than a cyclic and unpredictable progression, are
more suggestive of chemical leukoderma. In cases of
chemical leukoderma, there is a history of repeated
chemical insult that precedes the cutaneous mani-
festations by 1 month to 24 years. Depigmentation
that results after a single exposure to a chemical
should be considered a result of a chemically
induced koebnerization phenomenon associated
with vitiligo or postinflammatory depigmentation.”’

The management of patients with chemical leu-
koderma requires that the inciting chemical be
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Generalized
Depigmentation

Red Flags
Age 45 or older

Risk factors for melanoma
Weight loss

atrophy

Induration or epidermal

Trauma, discoid lupus,

Palpable lymph nodes

morphea, lichen

Atypical sites
Alopecia or scarring
Dysphagia, progressive

dyspnea, Raynaud’s disease,
&/or sclerosis

Initial Perifollicular
Pigment Retention

[

Red Flags Absent

Repeated chemical
exposure at primary site

s |
Yes
L—1 sclerosus, scleroderma,
HMF, CVHD
I Yes |
L— i
Scleroderma
Leukoderma
I i
Red Flags

Concerning Travel

History
I e ]
Yes
—
Chronic Onchocerciasis
Tertiary Pinta Disease
Blurry Vision?

I

K N

Melanoma-associated

Chemical Leukoderma
leukoderma

Non-Segmental Vitiligo

VKHD
Sarcoidosis

‘fHypopigmented
Mycosis Fungoides

Alezzandrini Syndrome
Ocular Melanoma

Fig 2. Proposed algorithm for approaching and classifying acquired disorders with general-

ized depigmentation.

tHypopigmented mycosis fungoides (HMF) can manifest with hypo-

pigmentation, depigmentation, or both, and is discussed in the second article in this continuing
medical education series. The presence of follicular papules, epidermal atrophy, or mottled
pigmentation may be present and can help differentiate HMF from vitiligo; however, they are
not sensitive findings. Obtaining multiple biopsy specimens is often required to establish the
current diagnosis. CVHD, Chronic graft versus host disease; VKHD, Vogt-Koyanagi-Harada

disease.

avoided. Subsequently, spontaneous, perifollicular
repigmentation can gradually occur over a period of
weeks to months. Occasionally, depigmentation
progresses despite avoiding the chemical agent, a
process often referred to as “chemical vitiligo.”
Treatment options are identical to vitiligo. In addi-
tion, to prevent recurrence or progression of skin
depigmentation, patients should avoid exposure to
all known depigmenting agents.””

Melanoma-associated leukoderma

Key points

¢ Melanoma-associated leukoderma is not
uncommon in patients with melanoma,
particularly those treated with immune
checkpoint blockade

¢ Skin depigmentation resembling vitiligo in
patients >50 years of age warrants a thor-
ough skin examination, including the

mucosal membranes, in addition to a
focused ocular examination

e The development of melanoma-associated
leukoderma during immunotherapy is a
marker of favorable prognosis

Melanoma-associated leukoderma (MAL) is a T
cell-mediated autoimmune disorder that occurs in
2% to 16% of patients with melanoma.”*’ The
pathogenesis of MAL remains unclear but appears
to be different from vitiligo.'”**"” MAL can occur
with primary or recurrent melanoma, metastatic
melanoma, or during immunotherapy with pro-
grammed cell death 1 or cytotoxic T-lymphocyte
antigen 4 inhibitors. Interestingly, the development
of MAL during immunotherapy is a positive prog-
nostic marker,"' "

The age of onset and presence of risk factors for
developing melanoma help differentiate MAL from
vitiligo. The median age of onset with MAL is
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Table II. Common chemicals that may induce
chemical leukoderma®’>%3*

Chemical Object

PPD Hair dye, black socks, and shoes

MBH Rubber (sandals, condoms, and gloves)

PTBP Adhesive bindi,* perfume, deodorant, and
insecticides

Azo dyes Cosmetics

MBH, Monobenzyl ether of hydroquinone; PPD, paraphenylene
diamine; PTBP, paratertiary butyl phenol.

*Commonly present in Indian culture is depigmentation caused by
the sticky material used in bindi (red dot seen on the forehead of
married women).>*

55 years; in contrast, vitiligo rarely develops in
patients >50 years of age.”” Additional features that
may be suggestive of MAL include the absence of KP,
no family history of vitiligo, depigmentation local-
ized to photoexposed areas, and multiple flecked
depigmented macules (Fig 4)."”" Serum antibodies
against melanoma antigen recognized by T cells 1
(MART1) may be a useful marker to help differentiate
MAL from vitiligo.” Treatment of MAL is similar to
vitiligo; however, systemic therapies should be
initiated in consultation with the patient’s oncologist.

Vogt-Koyanagi-Harada disease and

Alezzandrini syndrome

Key points

¢ Vogt-Koyanagi-Harada disease should be
considered in adults with progressive depig-
mentation that coincides with visual
disturbances

e HLA-DRB1*04 carriers are the primary group
at risk for developing Vogt-Koyanagi-Harada
disease

e If a delay in ophthalmologic evaluation is
anticipated and the patient has acute visual
symptoms, high-dose systemic corticoste-
roids should be initiated to prevent further
vision impairment

Vogt-Koyanagi-Harada disease (VKHD) is a sight-
threatening condition that is characterized by sys-
temic and cutaneous manifestations of T
cell-mediated autoimmune dysregulation.’** The
disease targets melanocyte-containing tissues in the
uvea, skin, inner ears, and leptomeninges, predom-
inately in genetically susceptible carriers of HLA-
DRB1*04 haplotypes.’” The incidence is highest in
females 20 to 50 years of age and in Asians, Indians,
American  Indians, Middle Easterners, and
Mexicans.”"”? A history of aseptic meningitis, uveitis,
tinnitus, or hearing loss in a patient with

Saleem et al 1219
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Fig 3. Chemical leukoderma in an African American
factory worker depigmented from repeated exposure to
monobenzyl ether of hydroquinone. (Reprinted from
Goldsmith et al®® with permission from McGraw-Hill
Education. Copyright McGraw-Hill Education.)

depigmented patches suggest a diagnosis of
VKHD.’*>" Iris transillumination can be easily seen
with severe depigmentation of the iris (Fig 5).”
VKHD can be divided into 4 stages that are pheno-
typically distinct (Table 111).°°°% Alezzandrini syn-
drome, a condition related to VKHD, presents
similarly but with unilateral symptoms.””*’

Any patient with progressive depigmentation and
visual complaints should be referred to a retinal
specialist; a delay in diagnosis and treatment is
associated with a poor visual prognosis. If a delay
in ophthalmologic evaluation is anticipated and the
patient has symptoms suggestive of acute uveitis,
high-dose systemic corticosteroids should be admin-
istered urgently to prevent sight-threatening compli-
cations.”® The skin manifestations of VKHD are
managed similarly to vitiligo.

Scleroderma leukoderma

Key points

¢ Depigmentation associated with perifollicu-
lar pigment retention is characteristic of
scleroderma leukoderma and resembles re-
pigmented vitiligo

¢ Early juvenile localized scleroderma can pre-
sent with cutaneous depigmentation that
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Fig 4. Pattern of depigmentation occurring in patients receiving anti—programmed cell death 1
(PD-D) therapy (A) and in those with vitiligo (B). A, Melanoma-associated leukoderma induced
by PD-1 inhibitors are characterized by multiple flecked white macules localized on photo-
exposed areas. B, Vitiligo is characterized by white patches symmetrically distributed and
localized on the face (forehead and around the eyes, nose, ears, and mouth), hands (fingers
and wrists), elbows, and trunk. (Reprinted from Larsabal et al'” with permission from Elsevier.)

clinically resembles
vitiligo

¢ The management of scleroderma is complex
and requires a multidisciplinary approach

and histologically

Systemic sclerosis (SS) is a multisystem immune-
mediated disorder that is frequently associated with
prominent pigmentary changes.”' Three pigmentary
variations have been described: vitiligo-like depig-
mentation (without fibrosis), diffuse hyperpigmen-
tation accentuated in sun-exposed regions, and

hypopigmentation/hyperpigmentation in  areas
of sclerosis.”**" The vitiligo-like phenotype or
“salt-and-pepper” appearance is an early feature of
SS that is characterized by depigmentation with
perifollicular retention and that typically involves
the retroauricular region, scalp, forehead, chest, or
trunk (Fig 6).°2°7°% A subset of children with early
juvenile localized scleroderma (JLS) or hypopig-
mented morphea have lesions that clinically and
histologically resemble vitiligo, often delaying the
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Fig 5. Bilateral iris depigmentation. Depigmentation of the (A) iris at the periphery results in

(B) iris transillumination. (Reprinted from Cuevas et a

& Francis Ltd, http://www.tandfonline.com]).

diagnosis of JLS by >2 years.”” A reciprocal distribu-
tion of CD34" and FXIIla™ cells (ie, a significant
reduction or absence of FXIIla* and CD34 " cells in
the papillary dermis and reticular dermis, respec-
tively, and an increase in FXIIla™ cells in areas of
fibrosis) can help differentiate early JLS from vitiligo.
Early diagnosis and adequate treatment may prevent
disfiguring progression.””

Tropical diseases

Key points

¢ Chronic onchocerciasis and tertiary pinta
disease should be considered in migrants
that have spent time in endemic regions

¢ Subcutaneous nodules, hypo- or depigmen-
ted skin changes, persistent eosinophilia,
and a travel history to an endemic region is
pathognomonic of chronic onchocerciasis

¢ Before treatment, patients with chronic
onchocerciasis should be screened for Loa
loa coinfection to prevent life-threatening
encephalitis

Chronic onchocerciasis and pinta disease are
commonly neglected tropical diseases that are
underdiagnosed or underreported in nonendemic
areas.”’ These conditions can be imported to non-
endemic regions and should be considered in
tourists, immigrants, adoptees, and soldiers who
have spent time in endemic regions. Because travel
to tropical parts of the world has been increasing, it is
imperative that the practicing dermatologist is able to
recognize features of these disorders, conduct an
appropriate work-up, initiate treatment, and manage
complications.

Chronic onchocerciasis or “river
blindness.” Chronic onchocerciasis is an infec-
tious oculocutaneous disease that is transmitted to
humans by infected blackflies (Simulium spp).”"

lfﬁ

by permission of the publisher [Taylor

Onchocerciasis is endemic in Brazil, Venezuela,
Yemen, and 31 countries of sub-Saharan Africa.”’
The cutaneous manifestations are highly variable
and related to the host’s immunogenetics; the
depigmentation phenotype is associated with
DQA1*0501 and  DQB1*0301  haplotypes.’”
Onchocercal depigmentation is characterized by
nonpruritic depigmented patches with perifollicular
pigment retention, classically distributed symmetri-
cally over the anterior tibia, lateral groin, or lower
abdomen (Fig 7, 4).”"7*° Intermittent diffuse pru-
ritus, persistent eosinophilia, subcutaneous nodules
over bony prominences, and painless lymphade-
nopathy are other common features of onchocerci-
asis.”® Skin biopsy specimens obtained from
subcutaneous nodules often reveal mature oncho-
cercas’’ (Fig 7, B) and “skin snips” from the anterior
tibia and iliac crests can reveal migrating microfi-
laria”> (Fig 7, €). Ocular complications are associ-
ated with high rates of morbidity but are preventable
with appropriate treatment.

Before therapy, patients should be screened for L
loa coinfection to prevent life-threatening encepha-
litis that can occur with a subclinical L loa coinfec-
tion.””” Onchocerciasis is treated with a single dose
of ivermectin (150 ug/kg) followed by a 4- to 6-week
course of doxycycline (200 mg/day).”"" Within
24 hours of treatment, 10% of patients develop
severe pruritus, tender localized lymphadenopathy,
or edema. This reaction responds well to oral
prednisone (40 mg/day) tapered over 5 days.” %

Tertiary pinta disease. Pinta is caused by
Treponema carateum, an endemic treponematosis
that is transmitted by direct skin-to-skin contact.”
The prevalence of pinta disease is unknown, but
reported endemic regions include Mexico, Brazil,
Colombia, the Caribbean islands, Cuba, and
Peru.”® Pinta disease naturally progresses through
3 stages and is the only spirochetal disease to have
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Stage Findings
1: Prodromal Features: aseptic meningitis (headache, periorbital pain, meningismus, nausea = fever, dysacusis, or
tinnitus); some subjects also complain of hyperesthesia of the hair and skin to touch
Duration: complete resolution within 1-2 weeks
2: Acute Timing: occurs within a few days (3-5 days) to weeks after the prodromal stage

(ophthalmic)

Features: bilateral acute blurring of vision,* sensorineural hearing loss, tinnitus, or vertigo; sudden

decrease in vision is the most common compliant
Duration: symptoms may last weeks to months; stage 2 may recur, resulting in episodic uveitis

3: Convalescence
(cutaneous)

Duration: lasts months to years

4: Chronic or Timing: variable

recurrent
uveitis

Duration: variable

Timing: 3-12 weeks following acute phase, as symptoms improve
Features: tissue depigmentation’ (skin, hair, or eyes) or alopecia (noncicatricial)

Features: panuveitis with recurrent anterior uveitis episodes, which can result in retinal pigment
epithelial disruption, cataracts, and ocular hypertension

The diagnostic criteria for Vogt-Koyanagi-Harada disease are included in Supplemental Table I. The American Uveitis Society has proposed a
revised, widely accepted, diagnostic criteria for Vogt-Koyanagi-Harada disease.”

*Bilateral acute blurring of vision, 30% have a delay before the second eye is involved. Anterior uveitis follows posterior uveitis.>’”
tDepigmentation typically distributed over the scalp, face, and trunk, especially common over the sacrum.’” Depigmentation of the corneal
limbus may be the earliest finding (the Sugiura sign).*®

Fig 6. Scleroderma-associated depigmentation with pre-
served perifollicular pigmentation. The salt-and-pepper
appearance resembles repigmented vitiligo. (Reprinted
from Wigley and Boin®® with permission from Elsevier.)

only cutaneous manifestations (Supplemental Table
[; available at http://www .jaad.org). The late stage of
pinta disease can manifest with symmetrical,
treponema-free,  depigmented  patches  that
commonly involves the palms, wrists, elbows, and
ankles™® (Fig 8). Serology cannot differentiate
between different treponema species. A single intra-
muscular dose of penicillin G benzathine (600,000
units for patients =10 years of age and 1.2 million
units for patients >10 years of age) is recommended
for all cases and close contacts.™

LOCALIZED DEPIGMENTATION
The conditions in this section, in contrast to the
previously described disorders, remain localized to 1

area and do not progress to involve the skin in other
body regions. Some disorders rarely manifest
with acquired depigmentation involving only the
hair.”””® An algorithm to classifying disorders with
localized depigmentation is presented in Fig 9.%%%”

Postinflammatory depigmentation

Key points

¢ The primary morphology of the underlying
inflammatory disease often provides a
straightforward diagnosis

¢ Localized skin depigmentation can occur
after corticosteroid injections or skin trauma
that occurs after severe scratching, cryo-
therapy, burns, or laser

¢ Identifying and controlling or preventing
the underlying etiology is the first step in
managing postinflammatory depigmentation

Postinflammatory depigmentation can occur as a
result of injury or inflammation in the skin. The
diagnosis is often straightforward when performing a
thorough history and physical examination.
Depigmentation can occasionally be the presenting
feature of discoid lupus. Undiagnosed or untreated,
discoid lupus can progress to form plaques
with irregular hyperpigmented borders and central
depigmentation.'”’ These lesions are occasionally
confused with inflammatory or marginal viti-
ligo.""'” Periorbital discoid lupus can present
with depigmentation isolated to the lid margins
without preceding erythema or plaque formation.'””
Severe scratching, corticosteroid injections.m‘/*’]06
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Fig 7. A, Chronic onchocerciasis. B, Adult worms. Hematoxylin—eosin stain of a nodulectomy
specimen showing multiple adult worms. The white arrow indicates a microfilaria. C, Migrating
microfilariae. Spirocete-like microfilaria emerging from the skin snip and observed micro-
scopically. (B and C, Original magnification X 10. A, Reprinted from The Lancet, Taylor et al,”*
copyright 2010, with permission from Elsevier; B, reprinted from Antinori et al’® with
permission from Elsevier; and C, reprinted from Enk’> with permission from Elsevier.)

“ y. a2 : \1
s, ’ e Tl

Fig 8. Tertiary pinta disease. Bilateral depigmented
patches in tertiary pinta. (Reprinted from Goldsmith et
al®” with permission from McGraw-Hill Education. Copy-
right McGraw-Hill Education.)

(Fig 10), chronic graft versus host disease, cryo-
therapy, burns, and laser interventions are
other potential causes of postinflammatory depig-
mentation. Depigmentation can be widespread
when the underlying etiology is severe or

uncontrolled. Identifying the underlying etiology is
necessary to guide therapy and to prevent
progression.

Spontaneous neoplastic regression

Key points

e In children, halo nevi follow a benign
course, and reassurance is appropriate
when features of melanoma are absent

¢ A depigmented macule or patch can result
from a completely regressed pigmented
lesion

¢ Metastatic melanoma has no detectable pri-
mary site in 4% to 10% of cases; however, a
depigmented lesion located on skin that
drains to an enlarged lymph node is some-
times identifiable

Depigmentation associated with spontaneous
regression of neoplasms has been described with
nearly all types of benign and malignant le-
sions.'””'% Depigmentation of melanocytic lesions
is often preceded by a halo, although depigmenta-
tion without a visible halo has increasingly been
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Localized
Depigmentation
Depigmentation isolated
to hair
[ I Yes Poliosis Ci ipta
- |
Preceded by neoplasm Suspected Medication
| 1
| Yes l
N
l l - Drug-induced
- - Leukotrichia
Benign Regressed Primary Regressed Segmental Distribution
Neoplasm Melanoma
I Alopecia?
!
Red Flags Alopecia Areata
Yes Visual Disturbance?
Preliminary Vitiligo | 'W‘
Diagnosis L= 1
|
Stable after 1- 2 years?
|
Yes

Segmental Vitiligo

Non-Segmental Vitiligo
Chemical Leukoderma

Focal Vitiligo

Lichen Sclerosus “Follicular Vitiligo VKHD
Depigmented EMPD Post-herpetic Poliosis Periorbital discoid lupus
Post-inflammatory bAutonomic Cephalgia Sarcoidosis

Fig 9. Proposed algorithm for approaching and classifying acquired disorders with localized
depigmentation. *Follicular vitiligo is characterized by the rapid development of leukotrichia

that precedes skin depigmentation and has a predilection for older males.
leukotrichia might also occur with follicular vitiligo.

89-92

Migratory

22 PUnilateral leukotrichia has been

reported with trigeminal autonomic cephalagia, which is characterized by severe unilateral
headaches lasting several minutes and is associated with hyperhidrosis or painful lacrima-
tion.'” EMPD, Extramammary Paget disease; VKHD, Vogt-Koyanagi-Harada disease.

reported (Supplemental Table IIT; available at http://
www jaad.org).""” Depigmentation can occur spon-
taneously or can be precipitated by stressors, such as
trauma, illness, surgery, and immunotherapy.'’”""*
The natural course and prognosis of a spontaneously
regressed neoplasm differs between pediatric and
adult populations.

Pediatric population. Halo nevi are a common
immune-mediated phenomenon that affects 1% of
the population before adulthood."'*'"* The mean
age of diagnosis is approximately 16 years.'”” The
lesions can be solitary or multiple and are associated
with vitiligo and Turner syndrome.'"”""¥ Complete
regression of the nevus occurs in 20% to 50% of cases
and leaves behind a well-defined, circular or oval,
depigmented macule or patch associated with leu-
kotrichia (Fig 11).""”''? Rarely is the halo phenom-
enon associated with melanoma in children.'”” In the

absence of malignant features, children with halo
nevi should be provided reassurance and managed
noninvasively.'"”

Adult population. Depigmentation associated
with neoplastic regression is rare in older adults.
Malignant melanoma should be considered in adults
who present with a depigmented macule or patch
and a history consistent with regression of a pig-
mented neoplasm.'””'*” It has been well docu-
mented that metastatic melanoma has no
detectable primary site in 4% to 10% of cases.'**'#*
Skin depigmentation associated with a palpable
lymph node in the appropriate lymph drainage
distribution is suggestive of a regressed primary
melanoma'*""#" 17199 (Fig 12). The evaluation and
management of such cases is complex and primarily
anecdotal (Supplemental Fig 1; available at http://
www.jaad.org). Depigmentation at the site of a
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Fig 10. Adverse reaction to corticosteroid injection. Skin depigmentation along lymph vessels
of the lower leg following local corticosteroid injection for interdigital neuroma. (Reprinted
from van Vendeloo and Ettema

107

Fig 11. Halo nevi. Typical halo nevus adjacent to a
depigmented macula after complete regression of the
nevus. (Reprinted from Mollet et al'*’ with permission
from Elsevier.)

melanocytic lesion in adults therefore warrants
careful history and examination and appropriate
work-up.

Other considerations

Key points

¢ Depigmentation of the foreskin with dyspar-
eunia is highly suggestive of lichen sclerosus

with permission from Elsevier.)

Fig 12. Primary regressed melanoma. (Reprinted from
High et al'*' with permission from Elsevier.) The proposed
diagnostic criteria for a completely regressed melanoma is
included in Supplemental Table 1V; available at http://
www jaad.org

¢ Localized depigmentation in the genital re-
gion can be the earliest sign of extramam-
mary Paget disease or its recurrence

¢ Obtaining a biopsy specimen may be required
to establish a diagnosis of depigmented extra-
mammary Paget disease or lichen sclerosus
and to rule out squamous cell carcinoma
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Fig 13. Genital lichen sclerosus (LS). A, Depigmentation and scarring of the frenulum resulting
in a propensity for bleeding during sexual intercourse. B, Chalky white, pruritic, patches that
are classical of genital LS. (A, Reprinted from Goldsmith et al'** with permission from McGraw-
Hill Education. Copyright McGraw-Hill Education. B, Reprinted from Ruiz-Maldonado
permission from Elsevier.)

e

irregular white patch involving the buccal mucosa. (A, Reprinted from Attili and Attili

169 _ .
" with

.

Fig 14. Oral lichen sclerosus. Diffuse vitiliginoid lichen sclerosus of (A) both lips and (B) an

159

with

permission of John Wiley and Sons. B, Reprinted from Azevedo et al'”” with permission from

Elsevier.)

Lichen sclerosus (LS) and depigmented extramam-
mary Paget disease (EMPD) can manifest with depig-
mentation and should be considered in any patient
with genital vitiligo-like depigmentation'” 19 (Fig 13).
A biopsy specimen should be obtained when depig-
mented lesions are accompanied by secondary
changes or if an alternative diagnosis is suspected.

LS. LS is a chronic mucocutaneous disorder of
unclear etiology that is characterized by violaceous
erythema and milky white depigmentation,
frequently of the genitals."** The pathogenesis of
leukoderma in LS is unclear, but it results in a
decreased number of melanocytes and therefore
hypomelanotic or amelanotic keratinocytes.'"” The
true prevalence is unknown because the disease may
be asymptomatic and underdiagnosed."*® LS mani-
fests with well-demarcated porcelain-white patches
or plaques with irregular borders and varying degrees
of sclerosis.'*>'*” Trauma during masturbation, inter-
course, or from repeated excoriations can lead to

hyperkeratosis, painful superficial erosions, purpura,
or skin fissures.*" Pruritus, dyspareunia, and dysuria
are the most commonly reported symptoms of genital
LS."**1%% Male genital LS occurs almost exclusively in
uncircumcised males, involves the prepuce or the
glans penis, and is often associated with phimosis,
paraphimosis, or  postvoid  dribbling.'*”""!
Extragenital manifestations are often asymptomatic
and usually affect the mouth, inner thigh, neck, or
trunk.'”” Oral LS frequently affects the labial mucosa,
buccal mucosa, gingiva, or tongue, and sometimes
causes burning, pruritus, or tightness when opening
the mouth™'® (Fig 14). If LS is left untreated,
scarring and progression to squamous cell carcinoma
can occur,'®

The management of LS should be focused on
minimizing sexual and urinary dysfunction, prevent-
ing disease progression, and mitigating the risk of
cancer. Ultra—high-potency topical corticosteroids
are considered first-line therapy and can achieve



] AM ACAD DERMATOL
Vorume 80, NUMBER 5

complete resolution of skin texture and co-
Jor," 7199191 Male circumcision can be curative in
most patients.' %1% Surgical referral is necessary
if male genital LS is complicated by phimosis, meatal
stenosis, urethral stricture, or with symptoms re-
fractory to medical management.'*"'*" Long-term
follow-up every 6 to 12 months is reasonable to
monitor for symptoms requiring further intervention,
such as disease recurrence, progression, or develop-
ment of malignancy.

EMPD. Depigmented EMPD is a cutaneous
malignancy that should be considered in older
adults with progressive depigmentation isolated to
the genital region." %" It is likely underreported
in the literature and may represent =30% of cases
of EMPD."'®° The mechanism of depigmentation is
unclear, but it does not appear to be related to
postinflammatory changes or melanocyte destruc-
tion.'°® Depigmented EMPD manifests with a sin-
gle or multiple well-defined depigmented patches
that may develop mild central erythema.'™ In
patients with an established diagnosis of EMPD,
the appearance of new depigmented patches or
enlargement of previous depigmented patches is
concerning for recurrence and should prompt
obtaining a confirmatory biopsy specimen.l(’(’ In
advanced stages, erythema in an “underpants dis-
tribution” can result from lymphatic infiltration."*’
EMPD involving the male genitalia may be associ-
ated with another underlying malignancy, and the
diagnosis of EMPD should prompt an investigation
for a coinciding cancer. Surgical excision or Mohs
micrographic surgery is typically considered the
standard of care with close clinical follow-
up.ms,msfms

In conclusion, although vitiligo is the most
common of the acquired depigmented disorders,
it must be carefully distinguished from other
disorders of depigmentation. Understanding the
clinical features that help distinguish vitiligo from
other vitiliginoid conditions can lead to early
diagnosis and proper management. A systematic
approach to acquired disorders with depigmenta-
tion and the recognition of their key clinical
features can improve diagnostic accuracy, reduce
unnecessary interventions, and prevent disabling
complications.

This continuing medical education series is dedicated to
the inspiring child with rapidly progressing hypopig-
mented mycosis fungoides who had been misdiagnosed
with vitiligo for many months. Despite the significant
stigma associated with such a disfiguring disease, the
patient had an incredibly positive attitude that was beyond
inspirational.

Saleem et al 1227

REFERENCES

1. Linthorst Homan MW, Spuls PI, de Korte J, et al. The burden
of vitiligo: patient characteristics associated with quality of
life. J Am Acad Dermatol. 2009;61:411-420.

2. Ezzedine K, Sheth V, Rodrigues M, et al. Vitiligo is not a
cosmetic disease. J Am Acad Dermatol. 2015;73:883-885.

3. Silverberg JI, Silverberg NB. Association between vitiligo
extent and distribution and quality-of-life impairment.
JAMA Dermatol. 2013;149:159-164.

4. Cotterill JA, Cunliffe WJ. Suicide in dermatological patients. Br
J Dermatol. 1997;137:246-250.

5. Ezzedine K, Eleftheriadou V, Whitton M, van Geel N. Vitiligo.
Lancet. 2015;386:74-84.

6. Picardo M, Dell’Anna ML, Ezzedine K, et al. Vitiligo. Nat Rev
Dis Prim. 2015;1:15011.

7. van Geel N, Mollet |, Brochez L, et al. New insights in
segmental vitiligo: case report and review of theories. Br J
Dermatol. 2012;166:240-246.

8. Mazereeuw-Hautier J, Bezio S, Mahe E, et al. Segmental and
nonsegmental childhood vitiligo has distinct clinical charac-
teristics: a prospective observational study. J Am Acad
Dermatol. 2010;62:945-949.

9. Ezzedine K, Gauthier Y, Léauté-Labréze C, et al. Segmental
vitiligo associated with generalized vitiligo (mixed vitiligo): a
retrospective case series of 19 patients. J Am Acad Dermatol.
2011;65:965-971.

10. Ezzedine K, Silverberg N. A practical approach to the
diagnosis and treatment of vitiligo in children. Pediatrics.
2016;138. https://doi.org/10.1542/peds.2015-4126.

11. Taieb A, Picardo M, Members VETF. The definition and
assessment of vitiligo: a consensus report of the Vitiligo
European Task Force. Pigment Cell Res. 2007;20:27-35.

12. Ezzedine K, Lim HW, Suzuki T, et al. Revised classification/-
nomenclature of vitiligo and related issues: the Vitiligo
Global Issues Consensus Conference. Pigment Cell Melanoma
Res. 2012;25:E1-E13.

13. Zaima H, Koga M. Clinical course of 44 cases of localized type
vitiligo. J Dermatol. 2002;29:15-19.

14. Lommerts JE, Schilder Y, de Rie MA, Wolkerstorfer A,
Bekkenk MW. Focal vitiligo: long-term follow-up of 52 cases.
J Eur Acad Dermatol Venereol. 2016;30:1550-1554.

15. Harmelin Y, Cardot-Leccia N, Ortonne JP, Bahadoran P,
Lacour JP, Passeron T. Localized depigmentation on genital
melanosis: a clue for the understanding of vitiligo. Br J
Dermatol. 2013;168:663-664.

16. Hann SK, Park YK, Chun WH. Clinical features of vitiligo. Clin
Dermatol. 1997;15:891-897.

17. Asawanonda P, Taylor CR. Wood's light in dermatology. Int J
Dermatol. 1999;38:801-807.

18. Silverberg JI, Silverberg NB. False “highlighting” with Wood's
lamp. Pediatr Dermatol. 2014;31:109-110.

19. Larsabal M, Marti A, Jacquemin C, et al. Vitiligo-like lesions
occurring in  patients receiving anti-programmed cell
death—1 therapies are clinically and biologically distinct
from vitiligo. J/ Am Acad Dermatol. 2017;76:863-870.

20. Hewedy ESS, Hassan AM, Salah EF, et al. Clinical and
ultrastructural study of nevus depigmentosus. J Microsc
Ultrastruct. 2013;1:22-29.

21. Paraskevas L-R, Halpern AC, Marghoob AA. Utility of the
Wood's light: five cases from a pigmented lesion clinic. Br J
Dermatol. 2005;152:1039-1044.

22. Kaliyadan F, Kuruvilla J. Using a hand-held black-light source
instead of a Wood's lamp. J Am Acad Dermatol. 2015;72:e153-
el154.


http://refhub.elsevier.com/S0190-9622(18)32506-4/sref1
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref1
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref1
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref2
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref2
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref3
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref3
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref3
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref4
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref4
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref5
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref5
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref6
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref6
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref7
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref7
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref7
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref8
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref8
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref8
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref8
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref9
https://doi.org/10.1542/peds.2015-4126
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref11
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref11
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref11
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref11
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref12
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref12
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref12
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref12
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref13
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref13
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref14
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref14
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref14
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref15
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref15
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref15
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref15
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref16
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref16
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref17
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref17
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref18
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref18
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref19
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref19
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref19
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref19
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref20
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref20
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref20
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref21
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref21
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref21
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref22
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref22
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref22

1228 Saleem et al

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Klatte JL, van der Beek N, Kemperman PMJH. 100 years of
Wood's lamp revised. J Eur Acad Dermatol Venereol. 2015;29:
842-847.

Ghosh S, Mukhopadhyay S. Chemical leucoderma: a clinico-
aetiological study of 864 cases in the perspective of a
developing country. Br J Dermatol. 2009;160:40-47.

Herane M. Vitiligo and leukoderma in children. Clin Dermatol.
2003;21:283-295.

Hartmann A, Bedenk C, Keikavoussi P, et al. Vitiligo and
melanoma-associated hypopigmentation (MAH):shared and
discriminative features. J Dtsch Dermatol Ges. 2008;6:1053-
1059.

Gomez-Moyano E, Vera-Casano A, Gamero AH, Sanz-Trelles A,
Crespo-Erchiga V. Inflammatory vitiligo or hypopigmented
mycosis fungoides? J Pediatr Hematol Oncol. 2010;32:338-
339.

Boissy RE, Manga P. On the etiology of contact/occupational
vitiligo. Pigment Cell Res. 2004;17:208-214.

Tokura Y, Fujiyama T, lkeya S, et al. Biochemical, cytological,
and immunological mechanisms of rhododendrol-induced
leukoderma. J Dermatol Sci. 2015;77:146-149.

Bonamonte D, Vestita M, Romita P, Filoni A, Foti C,
Angelini G. Chemical leukoderma. Dermatitis. 2016;27:90-99.
Gozali MV, Zhang JA, Yi F, Zhou BR, Luo D. Chemical
leukoderma induced by dimethyl sulfate. An Bras Dermatol.
2016;91:26-28.

Ghosh SK, Bandyopadhyay D. Chemical leukoderma induced
by colored strings. J Am Acad Dermatol. 2009;61:909-910.
O'Reilly KE, Patel U, Chu J, Patel R, Machler BC. Chemical
leukoderma. Dermatol Online J. 2011;17:29.

Verma SB. Dermatology for the elderly: an Indian perspective.
Clin Dermatol. 2011;29:91-96.

Lin M, Schmutz M, Mosaed S. Latanoprost-induced skin
depigmentation. J Glaucoma. 2017;26:e246-e248.

Goldsmith L, Katz S, Gilchrest B, Paller A, Leffell D, Wolff K,
eds. Hypomelanoses and Hypermelanoses. In: Fitzpatrick's
Dermatology in General Medicine. Available at: http://
accessmedicine.mhmedical.com/content.aspx?sectionid=4
1138777&bookid=392&Resultclick=2. Accessed November
25, 2017.

Sosa JJ, Currimbhoy SD, Ukoha U, et al. Confetti-like
depigmentation: a potential sign of rapidly progressing
vitiligo. J Am Acad Dermatol. 2015;73:272-275.

Teulings HE, Willemsen KJ, Glykofridis |, et al. The antibody
response against MART-1 differs in patients with melanoma-
associated leucoderma and vitiligo. Pigment Cell Melanoma
Res. 2014;27:1086-1096.

Lommerts JE, Teulings H-E, Ezzedine K, et al. Melanoma-
associated leukoderma and vitiligo cannot be differentiated
based on blinded assessment by experts in the field. J Am
Acad Dermatol. 2016;75:1198-1204.

Boniface K, Dutriaux C, Prey S, Taieb A, Seneschal J. Vitiligo-
like lesions in patients receiving anti—programmed cell
death-1 therapies are distinct from spontaneously occurring
active vitiligo. J Am Acad Dermatol. 2018;78:e17-e18.
Quaglino P, Marenco F, Osella-Abate S, et al. Vitiligo is an
independent favourable prognostic factor in stage lll and IV
metastatic melanoma patients: results from a single-
institution hospital-based observational cohort study. Ann
Oncol Off J Eur Soc Med Oncol. 2010;21:409-414.

Hua C, Boussemart L, Mateus C, et al. Association of Vitiligo
with tumor response in patients with metastatic melanoma
treated with pembrolizumab. JAMA Dermatol. 2016;152:45.
Teulings HE, Limpens J, Jansen SN, et al. Vitiligo-like
depigmentation in patients with stage llI-lV melanoma

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

] AM AcAaD DERMATOL
May 2019

receiving immunotherapy and its association with survival:
a systematic review and meta-analysis. J Clin Oncol. 2015;33:
773-781.

de Golian E, Kwong BY, Swetter SM, Pugliese SB. Cutaneous
complications of targeted melanoma therapy. Curr Treat
Options Oncol. 2016;17:57.

Hwang SJE, Carlos G, Wakade D, et al. Cutaneous adverse
events (AEs) of anti-programmed cell death (PD)-1 therapy in
patients with metastatic melanoma: a single-institution
cohort. J Am Acad Dermatol. 2016;74:455-461.

Du L, Kijlstra A, Yang P, Vogt-Koyanagi-Harada disease. Novel
insights into pathophysiology, diagnosis and treatment. Prog
Retin Eye Res. 2016;52:84-111.

Damico FM, Bezerra FT, Silva GC da, Gasparin F,
Yamamoto JH. New insights into Vogt-Koyanagi-Harada
disease. Arq Bras Oftalmol. 2009;72:413-420.

O’Keefe GAD, Rao NA. Vogt-Koyanagi-Harada disease. Surv
Ophthalmol. 2017;62:1-25.

Yang P, Ren Y, Li B, Fang W, Meng Q, Kijlstra A. Clinical
characteristics of Vogt-Koyanagi-Harada syndrome in Chi-
nese patients. Ophthalmology. 2007;114:606-614.

Shi T, Lv W, Zhang L, Chen J, Chen H. Association of
HLA-DR4/HLA-DRB1*04 with Vogt-Koyanagi-Harada dis-
ease: a systematic review and meta-analysis. Sci Rep.
2015;4:6887.

Greco A, Fusconi M, Gallo A, et al. Vogt—Koyanagi—Harada
syndrome. Autoimmun Rev. 2013;12:1033-1038.
Cunningham ET, Rathinam SR, Tugal-Tutkun |, Muccioli C,
Zierhut M. Vogt-Koyanagi-Harada disease. Ocul Immunol
Inflamm. 2014,22:249-252.

Wanat KA, Kim B, Rosenbach M. Multisystem diseases
affecting the skin and eye. Clin Dermatol. 2016;34:214-241.
Silpa-archa S, Silpa-archa N, Preble JM, Foster CS. Vogt—
Koyanagi—Harada syndrome: perspectives for immunoge-
netics, multimodal imaging, and therapeutic options. Auto-
immun Rev. 2016;15:809-819.

Cuevas M, de-la-Torre A, Cérdoba A. Bilateral iris depigmen-
tation and ocular hypotony as end-stage manifestations of
untreated Vogt—Koyanagi—Harada disease. Ocul Immunol
Inflamm. 2017;0:1-6.

Read RW, Holland GN, Rao NA, et al. Revised diagnostic
criteria for Vogt-Koyanagi-Harada disease: report of an inter-
national committee on nomenclature. Am J Ophthalmol.
2001;131:647-652.

Moorthy RS, Inomata H, Rao NA. Vogt-Koyanagi-Harada
syndrome. Surv Ophthalmol. 1995;39:265-292.

Kitamura M, Takami K, Kitachi N, et al. Comparative
study of two sets of criteria for the diagnosis of Vogt-
Koyanagi-Harada’s disease. Am J Ophthalmol. 2005;139:
1080-1085.

Andrade A, Pithon M. Alezzandrini syndrome: report of a
sixth clinical case. Dermatology. 2011;222:8-9.

Gupta M, Pande D, Lehl SS, Sachdev A. Alezzandrini syn-
drome. Case Rep. 2011;2011. bcr0420114052.

Denton CP, Khanna D. Systemic sclerosis. Lancet. 2017;390:
1685-1699.

Rai VM, Balachandran C. Pseudovitiligo in systemic sclerosis.
Dermatol Online J. 2005;11:41.

Jawitz JC, Albert MK, Nigra TP, Bunning RD. A new skin
manifestation of progressive systemic sclerosis. J Am Acad
Dermatol. 1984;11(2 pt 1):265-268.

Ferreli C, Gasparini G, Parodi A, Cozzani E, Rongioletti F,
Atzori L. Cutaneous manifestations of scleroderma and
scleroderma-like disorders: a comprehensive review. Clin
Rev Allergy Immunol. 2017;53:306-336.


http://refhub.elsevier.com/S0190-9622(18)32506-4/sref23
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref23
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref23
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref24
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref24
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref24
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref25
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref25
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref26
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref26
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref26
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref26
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref27
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref27
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref27
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref27
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref27
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref28
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref28
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref29
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref29
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref29
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref30
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref30
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref31
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref31
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref31
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref32
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref32
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref33
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref33
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref34
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref34
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref35
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref35
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138777&amp;bookid=392&amp;Resultclick=2
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138777&amp;bookid=392&amp;Resultclick=2
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138777&amp;bookid=392&amp;Resultclick=2
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref37
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref37
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref37
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref38
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref38
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref38
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref38
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref39
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref39
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref39
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref39
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref40
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref40
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref40
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref40
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref41
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref41
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref41
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref41
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref41
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref42
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref42
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref42
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref43
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref43
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref43
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref43
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref43
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref44
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref44
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref44
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref45
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref45
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref45
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref45
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref46
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref46
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref46
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref47
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref47
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref47
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref48
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref48
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref49
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref49
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref49
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref50
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref50
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref50
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref50
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref51
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref51
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref52
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref52
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref52
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref53
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref53
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref54
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref54
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref54
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref54
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref55
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref55
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref55
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref55
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref55
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref56
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref56
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref56
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref56
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref57
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref57
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref58
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref58
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref58
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref58
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref59
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref59
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref60
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref60
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref61
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref61
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref62
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref62
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref63
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref63
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref63
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref64
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref64
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref64
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref64

] AM ACAD DERMATOL
Vorume 80, NUMBER 5

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Sharma VK, Trilokraj T, Khaitan BK, Krishna SM. Profile of
systemic sclerosis in a tertiary care center in North India.
Indian J Dermatol Venereol Leprol. 2006,72:416-420.

Werth VP, Schumacher HR, Von Feldt JM. Linear hyperpig-
mentation overlying veins in association with collagen
vascular disease. J Am Acad Dermatol. 1993;29:1039-1040.
Bolognia JL, Braverman IM. Skin manifestations of internal
disease. In: Kasper DL, Hauser SL, Jameson JL, Fauci AS,
Longo DL, Loscalzo J, eds. Harrison’s Principles of Internal
Medicine. 19th ed. New York: McGraw-Hill Education; 2015:
353-370.

Wigley FM, Boin F. Clinical Features and Treatment of
Scleroderma. 10th ed. Philadelphia (PA): Elsevier; 2017.

Sung JJ, Chen TS, Gilliam AC, McCalmont TH, Gilliam AE.
Clinicohistopathological correlations in juvenile localized
scleroderma: studies on a subset of children with hypopig-
mented juvenile localized scleroderma due to loss of
epidermal melanocytes. J Am Acad Dermatol. 2011,;65:364-
373.

Antinori S, Parravicini C, Galimberti L, et al. Is imported
onchocerciasis a truly rare entity? Case report and review of
the literature. Trav Med Infect Dis. 2017;16:11-17.

Sakanari JA, McKerrow JH. Medical parasitology. In: Brooks G,
Carroll K, Butel J, Morse S, Mietzner T, eds. Medical
Microbiology. 26th ed. New York: McGraw-Hill Education;
2013:715-748.

Murdoch ME, Payton A, Abiose A, et al. HLA-DQ alleles
associate with cutaneous features of onchocerciasis. Hum
Immunol. 1997;55:46-52.

Murdoch ME, Hay RJ, Mackenzie CD, et al. A clinical
classification and grading system of the cutaneous changes
in onchocerciasis. Br J Dermatol. 1993;129:260-269.

Taylor MJ, Hoerauf A, Bockarie M. Lymphatic filariasis and
onchocerciasis. Lancet. 2010;376:1175-1185.

Enk CD. Onchocerciasis-river blindness. Clin Dermatol. 2006;
24:176-180.

Cooper PJ, Nutman TB. Onchocerciasis. In: Magill AJ, ed.
Hunter’s Tropical Medicine and Emerging Infectious Diseases.
9th ed. Philadelphia (PA): Elsevier; 2013:828-834.

Gardon J, Gardon-Wendel N, Demanga-Ngangue, et al.
Serious reactions after mass treatment of onchocerciasis
with ivermectin in an area endemic for Loa loa infection.
Lancet. 1997;350:18-22.

D’Ambrosio MV, Bakalar M, Bennuru S, et al. Point-of-care
quantification of blood-borne filarial parasites with a mobile
phone microscope. Sci Transl Med. 2015;7:286re4.

Kamgno J, Pion SD, Chesnais CB, et al. A test-and-not-treat
strategy for onchocerciasis in Loa loa —endemic areas. N Engl
J Med. 2017;377:2044-2052.

Stromectol (lvermectin) [package insert] Merck & Co, Inc.
Available at: http://www.accessdata.fda.gov/drugsatfda_docs/
label/2009/050742502450251bl.pdf; 2009. Accessed January 22,
2017.

Klarmann-Schulz U, Specht S, Debrah AY, et al. Comparison
of doxycycline, minocycline, doxycycline plus albendazole
and albendazole alone in their efficacy against onchocerci-
asis in a randomized, open-label, pilot trial. PLoS Negl Trop
Dis. 2017;11:e0005156.

Albert MR, Klion A, Turner ML. Pruritus and eosinophilia in a
14-year-old girl from Liberia. J Am Acad Dermatol. 2001;45:
435-437.

Mitjd O, Smajs D, Bassat Q. Advances in the Diagnosis of
Endemic Treponematoses: Yaws, Bejel, and Pinta. PLoS Negl
Trop  Dis. 2013;7(10). https://doi.org/10.1371/journal.
pntd.0002283.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Saleem et al 1229

Marks M, Solomon AW, Mabey DC. Endemic treponemal
diseases. Trans R Soc Trop Med Hyg. 2014;108:601-607.

Lupi O, Madkan V, Tyring SK. Tropical dermatology:
bacterial tropical diseases. J/ Am Acad Dermatol. 2006;54:
559-578.

Farnsworth N, Rosen T. Endemic treponematosis: review and
update. Clin Dermatol. 2006;24:181-190.

Goldsmith L, Katz S, Gilchrest B, Paller A, Leffell D, Wolff K.
Endemic (Nonvenereal) Treponematoses. In: Fitzpatrick's
Dermatology in General Medicine Available at: http:/
accessmedicine.mhmedical.com/ViewLarge.aspx?figid=41166
124&gbosContainerlD=0&gbosid=0. Accessed November 24,
2017.

Perine PL, Hopkins DR, Niemel PLA, et al. Handbook of Endemic
Treponematoses: Yaws, Endemic Syphilis, and Pinta. World
Health Organization Available at: http://apps.who.int/iris/
bitstream/10665/37178/1/9241541768.pdf. Accessed February
16, 2018.

Ezzedine K, Amazan E, Séneschal J, et al. Follicular vitiligo: a
new form of vitiligo. Pigment Cell Melanoma Res. 2012;25:527-
529.

Gan EY, Cario-André M, Pain C, et al. Follicular vitiligo: a
report of 8 cases. J Am Acad Dermatol. 2016;74:1178-1184.
Roberts A, Kaye LC, Memon A, Parslew R, Kaye SB. Unilateral
poliosis of the eyelashes in children associated with vitiligo. J
AAPOS. 2005;9:295-296.

Elston DM, Clayton AS, Meffert JJ, McCollough ML. Migratory
poliosis. J Am Acad Dermatol. 2000;42:1076-1077.

Ephraim AJ. On sudden or rapid whitening of the hair. AMA
Arch Derm. 1959;79:228-236.

Donovan JC, Price VH. Chloroquine-induced hair hypopig-
mentation. N Engl J Med. 2010;363:372.

Doody RS, Raman R, Farlow M, et al. A phase 3 trial of
semagacestat for treatment of Alzheimer’s disease. N Engl J
Med. 2013;369:341-350.

Routhouska S, Gilliam AC, Mirmirani P. Hair depigmentation
during chemotherapy with a class Ill/V receptor tyrosine
kinase inhibitor. Arch Dermatol. 2006;142:1477-1479.

Wu JJ, Huang DB, Tyring SK. Postherpetic poliosis. Arch
Dermatol. 2006;142:250-251.

Modjtahedi BS, Alikhan A, Maibach HI, Schwab IR. Diseases of
periocular hair. Surv Ophthalmol. 2011;56:416-432.

Sleiman R, Kurban M, Succaria F, Abbas O. Poliosis circum-
scripta: overview and underlying causes. J Am Acad Dermatol.
2013;69:625-633.

Kwon DY, Park MH, Oh K, Ryu HJ, Park KW. Acute unilateral
poliosis concurrent with trigeminal autonomic cephalalgia: a
possible aetiological association. Australas J Dermatol. 2010;
51:66-68.

Hunter HJA, Alsharqgi A. Skin manifestations of systemic
disease. Medicine (Baltimore). 2013;41:372-377.

Trikha R, McCowan N, Brodell R. Marginal vitiligo: an unusual
depigmenting disorder. Dermatol Online J. 2014;21 Available
at: http://www.ncbi.nim.nih.gov/pubmed/25780963. Accessed
February 16, 2018.

Ahiarah A, Sauret J. A progressive scalp lesion. J Fam Pract.
2010;59:223-225.

Gupta T, Beaconsfield M, Rose GE, Verity DH. Discoid lupus
erythematosus of the periorbita: clinical dilemmas, diag-
nostic delays. Eye (Lond). 2012;26:609-612.

Stapczynski JS. Localized depigmentation after steroid injec-
tion of a ganglion cyst on the hand. Ann Emerg Med. 1991;20:
807-809.

Skarmeta NP, Hormazabal FA, Alvarado J, Rodriguez AM. Sub-
cutaneous lipoatrophy and skin depigmentation secondary to


http://refhub.elsevier.com/S0190-9622(18)32506-4/sref65
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref65
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref65
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref66
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref66
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref66
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref67
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref67
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref67
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref67
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref67
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref68
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref68
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref69
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref70
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref70
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref70
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref71
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref71
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref71
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref71
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref72
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref72
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref72
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref73
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref73
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref73
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref74
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref74
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref75
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref75
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref76
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref76
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref76
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref77
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref77
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref77
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref77
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref78
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref78
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref78
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref79
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref79
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref79
http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/050742s024s025lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/050742s024s025lbl.pdf
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref81
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref81
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref81
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref81
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref81
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref82
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref82
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref82
https://doi.org/10.1371/journal.pntd.0002283
https://doi.org/10.1371/journal.pntd.0002283
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref84
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref84
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref85
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref85
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref85
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref86
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref86
http://accessmedicine.mhmedical.com/ViewLarge.aspx?figid=41166124&amp;gbosContainerID=0&amp;gbosid=0
http://accessmedicine.mhmedical.com/ViewLarge.aspx?figid=41166124&amp;gbosContainerID=0&amp;gbosid=0
http://accessmedicine.mhmedical.com/ViewLarge.aspx?figid=41166124&amp;gbosContainerID=0&amp;gbosid=0
http://apps.who.int/iris/bitstream/10665/37178/1/9241541768.pdf
http://apps.who.int/iris/bitstream/10665/37178/1/9241541768.pdf
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref89
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref89
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref89
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref89
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref90
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref90
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref90
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref91
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref91
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref91
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref92
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref92
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref93
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref93
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref94
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref94
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref95
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref95
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref95
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref96
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref96
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref96
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref97
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref97
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref98
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref98
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref99
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref99
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref99
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref100
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref100
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref100
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref100
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref101
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref101
http://www.ncbi.nlm.nih.gov/pubmed/25780963
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref103
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref103
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref104
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref104
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref104
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref105
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref105
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref105
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106

1230 Saleem et al

107.

108.

109.

110.

111,

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

TMJ intra-articular corticosteroid injection. J Oral Maxillofac
Surg. 2017;75:2540.e1-2540.e5.

van Vendeloo SN, Ettema HB. Skin depigmentation along
lymph vessels of the lower leg following local corticosteroid
injection for interdigital neuroma. Foot Ankle Surg. 2016;22:
139-141.

Nedelcu RI, Zurac SA, Brinzea A, et al. Morphological features
of melanocytic tumors with depigmented halo: review of the
literature and personal results. Rom J Morphol Embryol. 2015;
56:659-663.

Martin JM, Ndnez J, Lépez V, Rubio M, Monteagudo C,
Jorda E. Descriptive dermoscopic study of depigmentation in
melanocytic nevi without a visible halo. Actas Dermosifiliogr.
2011;102:344-353.

Aouthmany M, Weinstein M, Zirwas MJ, Brodell RT. The
natural history of halo nevi: a retrospective case series. J Am
Acad Dermatol. 2012;67:582-586.

Vera-lglesias E, Garcia-Arpa M, Sanchez-Caminero P. Halo
nevi associated with interferon beta-1a therapy. Actas
Dermosifiliogr. 2012;103:75-76.

Maruthappu T, Leandro M, Morris SD. Deterioration of vitiligo
and new onset of halo naevi observed in two patients
receiving adalimumab. Dermatol Ther. 2013;26:370-372.
Kuet K, Goodfield M. Multiple halo naevi associated with
tocilizumab. Clin Exp Dermatol. 2014;39:717-719.

Lai C, Lockhart S, Mallory SB. Typical halo nevi in childhood: is
a biopsy necessary? J Pediatr. 2001;138:283-284.

Mulekar SV, Issa AA, Eisa AA. Treatment of halo nevus with a
308-nm excimer laser: a pilot study. J Cosmet Laser Ther.
2007;9:245-248.

Bello-Quintero CE, Gonzalez ME, Alvarez-Connelly E. Halo
nevi in Turner syndrome. Pediatr Dermatol. 2010;27:368-369.
Brazzelli V, Larizza D, Martinetti M, et al. Halo nevus, rather
than vitiligo, is a typical dermatologic finding of turner’s
syndrome: clinical, genetic, and immunogenetic study in 72
patients. J Am Acad Dermatol. 2004;51:354-358.

Stierman SC, Tierney EP, Shwayder TA. Halo congenital
nevocellular nevi associated with extralesional vitiligo: a
case series with review of the literature. Pediatr Dermatol.
2009;26:414-424.

Cohen BE, Mu EW, Orlow SJ. Comparison of childhood vitiligo
presenting with or without associated halo nevi. Pediatr
Dermatol. 2016;33:44-48.

Mollet I, Ongenae K, Naeyaert JM. Origin, clinical presenta-
tion, and diagnosis of hypomelanotic skin disorders. Derma-
tol Clin. 2007;25:363-371.

High WA, Stewart D, Wilbers CRH, Cockerell CJ, Hoang MP,
Fitzpatrick JE. Completely regressed primary cutaneous ma-
lignant melanoma with nodal and/or visceral metastases: a
report of 5 cases and assessment of the literature and
diagnostic criteria. J Am Acad Dermatol. 2005;53:89-100.
Khan Z, Kalimuthu SN, Wei A, Chetty R. Metastatic melanoma
to the gallbladder. Diagnostic Histopathol. 2016;22:307-309.
McCardle TW, Messina JL, Sondak VK. Completely regressed
cutaneous melanocytic lesion revisited. Semin Oncol. 2009;
36:498-503.

Rubegni P, Nami N, Risulo M, Tataranno D, Fimiani M.
Melanoma with halo. Clin Exp Dermatol. 2009;34:749-750.
Sarici AM, Shah SU, Shields CL, Birdsong RH, Shields JA.
Cutaneous halo nevi following plaque radiotherapy for uveal
melanoma. Arch Ophthalmol. 2011;129:1499-1501.

Ceballos PI, Barnhill RL. Spontaneous regression of cutaneous
tumors. Adv Dermatol. 1993;8:229-261.

Giuliano AE, Moseley HS, Morton DL. Clinical aspects of
unknown primary melanoma. Ann Surg. 1980;191:98-104.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

] AM AcAaD DERMATOL
May 2019

Lee CC, Faries MB, Wanek LA, Morton DL. Improved survival
after lymphadenectomy for nodal metastasis from an un-
known primary melanoma. J Clin Oncol. 2008;26:535-541.
Vijuk G, Coates AS. Survival of patients with visceral
metastatic melanoma from an occult primary lesion: a
retrospective matched cohort study. Ann Oncol Off J Eur
Soc Med Oncol. 1998;9:419-422.

Berger AC, McClay EF, Toporcer M, Wolchok JD, Morris GJ.
Completely regressed cutaneous melanocytic lesion: was it
benign or was it malignant? Semin Oncol. 2009;36:375-379.
Ronan SG, Eng AM, Briele HA, Shioura NN, Das Gupta TK. Thin
malignant melanomas with regression and metastases. Arch
Dermatol. 1987;123:1326-1330.

Byers HR, Bhawan J. Pathologic parameters in the diagnosis
and prognosis of primary cutaneous melanoma. Hematol
Oncol Clin North Am. 1998;12:717-735.

Balch CM, Lange JR. Lymphatic mapping and sentinel node
lymphadenectomy for cancer: an overview. Ann Surg Oncol.
2001;8(9 suppl):15-4S.

Socrier Y, Lauwers-Cances V, Lamant L, et al. Histological
regression in primary melanoma: not a predictor of sentinel
lymph node metastasis in a cohort of 397 patients. Br J
Dermatol. 2010;162:830-834.

Ribero S, Osella-Abate S, Sanlorenzo M, et al. Favourable
prognostic role of regression of primary melanoma in AJCC
stage |-l patients. Br J Dermatol. 2013;169:1240-1245.

Kaur C, Thomas RJ, Desai N, et al. The correlation of
regression in primary melanoma with sentinel lymph node
status. J Clin Pathol. 2008;61:297-300.

Rubinstein JC, Han G, Jackson L, et al. Regression in thin
melanoma is associated with nodal recurrence after a negative
sentinel node biopsy. Cancer Med. 2016;5:2832-2840.

Morris KT, Busam KJ, Bero S, Patel A, Brady MS. Primary
cutaneous melanoma with regression does not require a
lower threshold for sentinel lymph node biopsy. Ann Surg
Oncol. 2008;15:316-322.

Botella-Estrada R, Traves V, Requena C, Guillen-Barona C, Nagore E.
Correlation of histologic regression in primary melanoma with
sentinel node status. JAMA Dermatol. 2014;150:828-835.

Mori S, Akasaka T. Imiquimod-induced vitiligo-like hypopig-
mentation after treatment for radiation keratosis. Clin Exp
Dermatol. 2016;1:9-11.

Serra MC, Menicanti C, Pennacchioli E, Tosti G. Vulvar vitiligo-
like depigmentation and multiple halos of hypomelanosis at
the trunk following treatment with imiquimod 5% cream for
vulvar condylomata: casual or related events? An Bras
Dermatol. 2014;89:806-807.

Goldsmith L, Katz S, Gilchrest B, Paller A, Leffell D, Wolff K,
eds. Lichen Sclerosus. In: Fitzpatrick’s Dermatology in General
Medicine. Available at: http://accessmedicine.mhmedical.
com/content.aspx?sectionid=41138765&bookid=392&Result
click=2. Accessed November 25, 2017.

Sawamura D, Ishikawa H, Murai T, Hashimoto |, Yotsuyanagi T.
Depigmented macula as an initial manifestation of extramam-
mary Paget’s disease. J Dermatol. 1996;23:429-430.

Long FQ, Zhao LS, Qian YH. Vitiligo or vitiligo-like hypo-
pigmentation associated with imiquimod treatment of con-
dyloma acuminatum: not a casual event. Chin Med J (Engl).
2017;130:503.

Bercaw-Pratt JL, Boardman LA, Simms-Cendan JS. Clinical
recommendation: pediatric lichen sclerosus. J Pediatr Adolesc
Gynecol. 2014;27:111-116.

Carlson JA, Grabowski R, Mu XC, Del Rosario A, Malfetano J,
Slominski A. Possible mechanisms of hypopigmentation in
lichen sclerosus. Am J Dermatopathol. 2002;24:97-107.


http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref106
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref107
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref107
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref107
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref107
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref108
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref108
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref108
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref108
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref108
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref109
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref110
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref110
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref110
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref111
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref111
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref111
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref111
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref111
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref112
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref112
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref112
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref113
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref113
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref114
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref114
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref115
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref115
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref115
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref116
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref116
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref117
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref117
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref117
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref117
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref118
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref118
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref118
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref118
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref119
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref119
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref119
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref120
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref120
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref120
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref121
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref121
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref121
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref121
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref121
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref122
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref122
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref123
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref123
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref123
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref124
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref124
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref125
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref125
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref125
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref126
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref126
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref127
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref127
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref128
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref128
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref128
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref129
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref129
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref129
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref129
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref130
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref130
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref130
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref131
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref131
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref131
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref132
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref132
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref132
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref133
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref133
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref133
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref134
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref134
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref134
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref134
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref135
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref135
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref135
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref136
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref136
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref136
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref137
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref137
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref137
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref138
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref138
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref138
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref138
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref139
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref139
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref139
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref140
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref140
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref140
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref141
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref141
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref141
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref141
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref141
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138765&amp;bookid=392&amp;Resultclick=2
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138765&amp;bookid=392&amp;Resultclick=2
http://accessmedicine.mhmedical.com/content.aspx?sectionid=41138765&amp;bookid=392&amp;Resultclick=2
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref143
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref143
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref143
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref144
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref144
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref144
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref144
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref145
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref145
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref145
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref146
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref146
http://refhub.elsevier.com/S0190-9622(18)32506-4/sref146

] AM ACAD DERMATOL
Vorume 80, NUMBER 5

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

Watchorn RE, Bunker CB. Genital diseases in the mature man.
Clin Dermatol. 2018;36:197-207.

Lewis M, Mercurio MG. Genital purpura as the presenting sign
of lichen sclerosus. J Am Acad Dermatol. 2016;74:e97-e98.
Lagerstedt M, Karvinen K, Joki-Erkkila M, Huotari-Orava R,
Snellman E, Laasanen SL. Childhood lichen sclerosus - a
challenge for clinicians. Pediatr Dermatol. 2013;30:444-450.
Bunker CB, Edmonds E, Hawkins D, Francis N, Dinneen M. Re:
Lichen sclerosus: review of the literature and current
recommendations for management: J. M. Pugliese, A. F.
Morey and A. C. Peterson J Urol 2007; 178: 2268-2276. J Urol.
2009;181:1502-1503.

Aynaud O, Piron D, Casanova JM. Incidence of preputial
lichen sclerosus in adults: histologic study of circumcision
specimens. J Am Acad Dermatol. 1999;41:923-926.

Tokgoz H, Polat F, Tan MO, Erdem O, Bozkirli I. Histopatho-
logical evaluation of the preputium in preschool and primary
school boys. Int Urol Nephrol. 2004;36:573-576.

Powell J, Wojnarowska F. Lichen sclerosus. Lancet. 1999;353:
1777-1783.

Bevans SL, Keeley JM, Sami N. Oral lichen sclerosus-a review
of clinical presentation, treatment, and clinical outcomes.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2017;124:
e243-e248.

Jensen T, Worsaae N, Melgaard B. Oral lichen sclerosus et
atrophicus: a case report. Oral Surgery. Oral Med Oral Pathol
Oral Radiol Endod. 2002;94:702-706.

de Aratjo VC, Orsini SC, Marcucci G, de Araujo NS. Lichen
sclerosus et atrophicus. Oral Surg Oral Med Oral Pathol. 1985;
60:655-657.

Buajeeb W, Kraivaphan P, Punyasingh J, Laohapand P. Oral
lichen sclerosus et atrophicus. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 1999;88:702-706.

Azevedo RS, Romanach MJ, de Almeida OP, et al.
Lichen sclerosus of the oral mucosa: clinicopathological

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

1231

features of six cases. Int J Oral Maxillofac Surg. 2009;38:
855-860.

Attili VR, Attili SK. Lichen sclerosus of lips: a clinical and
histopathologic study of 27 cases. Int J Dermatol. 2010;49:
520-525.

ACOG Practice Bulletin No. 93: diagnosis and management of
vulvar skin disorders. Obstet Gynecol. 2008;111:1243-1254.
Shim TN, Ali I, Muneer A, Bunker CB. Benign male genital
dermatoses. BMJ. 2016;354:i4337.

Turnbull N, Shim T, Patel N, Mazzon S, Bunker C. Primary
melanoma of the penis in 3 patients with lichen sclerosus.
JAMA Dermatol. 2016;152:226.

Edmonds EVJ, Hunt S, Hawkins D, Dinneen M, Francis N,
Bunker CB. Clinical parameters in male genital lichen
sclerosus: a case series of 329 patients. J Eur Acad Dermatol
Venereol. 2012;26:730-737.

Osterberg EC, Gaither TW, Awad MA, et al. Current practice
patterns among members of the American Urological Asso-
ciation for male genitourinary lichen sclerosus. Urology. 2016;
92:127-131.

Kakinuma H, Ilwasawa U, Kurakata N, Suzuki H. A case of
extramammary Paget’s disease with depigmented macules
as the sole manifestation. Br J Dermatol. 1994;130:102-105.
Yang CC, Lee JY, Wong TW. Depigmented extramammary
Paget's disease. Br J Dermatol. 2004;151:1049-1053.

Chen YH, Wong TW, Lee JY. Depigmented genital extra-
mammary Paget’s disease: a possible histogenetic link to
Toker's clear cells and clear cell papulosis. J Cutan Pathol.
2001;28:105-108.

Van Hamme C, Marot L, Dachelet C, Dumont M, Salamon E,
Lachapelle JM. Paget’s extramammary disease of the axillae
and perineum [in Frenchl. Ann Dermatol Venereol. 2002;129(5
pt 1):717-719.

Ruiz-Maldonado R. Hypomelanotic conditions of the
newborn and infant. Dermatol Clin. 2007;25(3):373-382.

1.d
2.a

Answers to CME examination

Identification No. JC0519

May 2019 issue of the Journal of the American Academy of Dermatology

Saleem MD, Oussedik E, Schoch JJ, Berger AC, Picardo M. J Am Acad Dermatol 2019;80:1215-31.

Sl

o o


http://refhub.elsevier.com/S0190-9622(18)32967-0/sref147
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref147
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref148
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref148
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref149
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref149
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref149
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref149
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref150
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref150
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref150
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref150
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref150
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref151
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref151
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref151
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref152
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref152
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref152
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref152
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref153
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref153
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref154
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref154
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref154
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref154
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref155
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref155
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref155
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref156
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref156
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref156
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref156
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref156
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref157
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref157
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref157
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref158
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref158
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref158
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref158
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref158
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref159
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref159
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref159
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref160
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref160
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref161
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref161
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref162
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref162
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref162
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref163
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref163
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref163
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref163
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref164
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref164
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref164
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref164
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref165
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref165
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref165
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref166
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref166
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref167
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref167
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref167
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref167
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref168
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref168
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref168
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref168
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169

1231.el

REFERENCE

St.

S2.

S3.

S4.

S5.

S6.

Read RW, Holland GN, Rao NA, et al. Revised diagnostic
criteria for Vogt-Koyanagi-Harada disease: report of an inter-
national committee on nomenclature. Am J Ophthalmol.
2001;131:647-652.

Farnsworth N, Rosen T. Endemic treponematosis: review and
update. Clin Dermatol. 2006;24:181-190.

Engelkens HJ, Vuzevski VD, Stolz E. Nonvenereal trepone-
matoses in tropical countries. Clin Dermatol. 1999;17:
143-152.

Engelkens HJ, Niemel PL, van der Sluis JJ, Meheus A, Stolz E.
Endemic treponematoses. Part Il. Pinta and endemic syphilis.
Int J Dermatol. 1991;30:231-238.

Martin JM, Ndnez J, Lépez V, Rubio M, Monteagudo C,
Jorda E. Descriptive dermoscopic study of depigmentation in
melanocytic nevi without a visible halo. Actas Dermosifiliogr.
2011;102:344-353.

Aouthmany M, Weinstein M, Zirwas MJ, Brodell RT. The
natural history of halo nevi: a retrospective case series. J Am
Acad Dermatol. 2012;67:582-586.

S7.

S8.

S9.

S10.

S11.

S12.

] AM AcAaD DERMATOL
May 2019

Smith JL, Stehlin JS. Spontaneous regression of primary
malignant melanomas with regional metastases. Cancer.
1965;18:1399-1415.

Berger AC, McClay EF, Toporcer M, Wolchok JD, Morris GJ.
Completely regressed cutaneous melanocytic lesion: was it
benign or was it malignant? Semin Oncol. 2009;36:375-379.
Morton DL, Thompson JF, Cochran AJ, et al. Sentinel-node
biopsy or nodal observation in melanoma. N Engl J Med.
2006;355:1307-1317.

McCardle TW, Messina JL, Sondak VK. Completely regressed
cutaneous melanocytic lesion revisited. Semin Oncol. 2009;36:
498-503.

Starritt EC, Uren RF, Scolyer RA, Quinn MJ, Thompson JF.
Ultrasound examination of sentinel nodes in the initial
assessment of patients with primary cutaneous melanoma.
Ann Sug Oncol. 2005;12:18-23.

Rossi CR, Mocellin S, Scagnet B, et al. The role of preoperative
ultrasound scan in detecting lymph node metastasis before
sentinel node biopsy in melanoma patients. J Surg Oncol.
2003;83:80-84.


http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref169
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref170
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref170
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref171
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref171
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref171
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref172
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref172
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref172
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref173
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref174
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref174
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref174
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref175
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref175
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref175
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref176
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref176
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref176
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref177
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref177
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref177
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref178
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref178
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref178
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref179
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref179
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref179
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref179
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref180
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref180
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref180
http://refhub.elsevier.com/S0190-9622(18)32967-0/sref180

] AM ACAD DERMATOL 1231.e2
Vorume 80, NUMBER 5

Spontaneous Neoplastic
Regression

|

Completely Regressed?

[ | |
No l
Yes
Reassurance versus
[ ] apunch biopsy
Red Flags Absent Red Flags
Detectable Lymph
Node?
I el
Yes
-
Imaging anq Lymph
Risk-benefit discussion Node Biopsy
with patient
|
¥ ¥
Education, increased Conservative .
surveillance, skin and Management Aggressive Management
monthly nodal self-
examination
Red Flags

History prior to regression Current History Physical Examination

Unstable or pigmentary changes | Multiple melanoma risk factors YPalpable Lymph node

Nodular, bleeding, or ulceration | Weight loss Concerning pigmented findings

Supplemental Fig 1. Proposed algorithm for complete regression of a pigmented lesion. The
frequency of metastatic melanoma in the presence of a primary melanoma regression is
unknown. The National Comprehensive Cancer Network guidelines have no recommenda-
tions on the management of a completely regressed neoplasm. Management is primarily
anecdotal and differs between institutions and physicians. Conservative management includes
education, increased surveillance, and self-examinations. Semiannual chest radiography, a
complete blood cell count, liver function test, and lactate dehydrogenase are less invasive tools
that may be of value.”® Many experts advocate for more aggressive management, including
complete excision with 0.5- to 2-cm margins. Sentinel lymph node mapping and dissection has
been suggested because removal of stage 3 disease at the microscopic stage improves survival
compared with forgoing the sentinel node biopsy.”**” Complete excision and sentinel lymph
node biopsy specimens that are negative may best be followed by positron emission
tomography and computed tomography scans every 6 months for 2 years.*® The conundrum
is similar to that seen with a Spitz nevus in adults. With regard to red flags, inquiring about
previous photographs or asking the patient to compare the neoplasm to photographs of
melanoma or benign nevi at other body sites may provide valuable information. *Obtaining an
excisional biopsy specimen should not be recommended if melanoma is not documented
histologically. Partially or completely regressed lesions are typically nondiagnostic and
obtaining a punch biopsy specimen is more appropriate.”’’ PTargeted high-resolution
ultrasonography of sentinel lymph nodes is a benign and cost-effective method for lymph
node examination when a physical examination is limited because of site or body habitis.
Sensitivity is highest for detecting stage IIb disease (melanoma > 4mm).*'"'?



1231.e3 ] AM ACAD DERMATOL
May 2019

Supplemental Table 1. Diagnostic criteria for Vogt-Koyanagi-Harada disease*

Complete Vogt-Koyanagi-Harada disease (criteria 1-5 must be present)
[1] No history of penetrating ocular trauma or surgery preceding the initial onset of uveitis
[2] No clinical or laboratory evidence suggestive of other ocular disease entities
[3] Bilateral ocular involvement (a or b must be met, depending on the stage of disease when the patient is examined)
a. Early manifestations of disease
(1) There must be evidence of a diffuse choroiditis (with or without anterior uveitis, vitreous inflammatory
reaction, or optic disk hyperemia), which may manifest as 1 of the following:
(a) Focal areas of subretinal fluid
(b) Bullous serous retinal detachments
(2) With equivocal fundus findings; both of the following must be present as well:

(a) Focal areas of delay in choroidal perfusion, multifocal areas of pinpoint leakage, large placoid areas of
hyperfluorescence, pooling within subretinal fluid, and optic nerve staining (listed in order of sequential
appearance) by fluorescein angiography, and

(b) Diffuse choroidal thickening, without evidence of posterior scleritis by ultrasonography

b. Late manifestations of disease
(1) History suggestive of previous presence of findings from 3a, and either both (2) and (3) below, or multiple
signs from (3):
(2) Ocular depigmentation (either of the following manifestations is sufficient):
(a) Sunset glow fundus
(b) Sugiura sign.
(3) Other ocular signs:

(@) Nummular chorioretinal depigmented scars

(b) Retinal pigment epithelium clumping or migration

(c) Recurrent or chronic anterior uveitis

[4] Neurologic/auditory findings (may have resolved by time of examination)
(a) Meningismus (malaise, fever, headache, nausea, abdominal pain, stiffness of the neck and back, or a combination
of these factors; headache alone is not sufficient to meet definition of meningismus, however)
(b) Tinnitus
(c) Cerebrospinal fluid pleocytosis
[5] Integumentary finding (not preceding onset of central nervous system or ocular disease)
(@) Alopecia
(b) Poliosis
() Vitiligo
Incomplete Vogt-Koyanagi-Harada disease (criteria 1-3 and either 4 or 5 must be present)
[1] No history of penetrating ocular trauma or surgery preceding the initial onset of uveitis
[2] No clinical or laboratory evidence suggestive of other ocular disease entities
[3] Bilateral ocular involvement
[4] Neurologic/auditory findings; as defined for complete Vogt-Koyanagi-Harada disease above
[5] Integumentary findings; as defined for complete Vogt-Koyanagi-Harada disease above.
Probable Vogt-Koyanagi-Harada disease (isolated ocular disease; criteria 1-3 must be present)
[1] No history of penetrating ocular trauma or surgery preceding the initial onset of uveitis
[2] No clinical or laboratory evidence suggestive of other ocular disease entities
[3] Bilateral ocular involvement as defined for complete Vogt-Koyanagi-Harada disease above

*Adapted from Read et al.*'
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Supplemental Table II. Clinical features of the various stages of Pinta disease*

Primary Secondary Tertiary (late)
Time period After 1-8 weeks’ incubation 2-6 months after initial primary Years after initial infection
pinta (typically 2-5 years)
Initial One or a few erythematous Erythematous, scaly papules Bilateral symmetrical
symptoms papules over uncovered skin, termed pintids occur at distal hyperpigmented,
typically on the lower sites from self-inoculation, hypopigmented, or
extremities typically on the extensor depigmented patches over
surfaces in an asymmetrical bony areas (elbows, ankles,
distribution or wrists)
Progression  Over weeks, the papules coalesce Erythematous pintids become Patches may become
and enlarges peripherally to dyschromic, containing a hyperkeratotic or atrophic
form a large psoriasiform plaque hyperpigmented, violaceous,
(which may reach >20 cm in bluish-gray or black, especially
diameter) at the borders. Over months,

pintids involute, leaving residual
hypopigmented patches

Prognosis Plaque typically completely Pintids may recur or involute, Rarely resolves
resolves over months to years; leaving behind hypopigmented
less commonly it may persist or depigmented macules or
patches

*Primary phase begins with 1-3 papules at the site of inoculation.>” Local lymphadenopathy may occur, but constitutional symptoms are
absent.>> No serologic test can differentiate syphilis from late pinta disease. Biopsy specimens obtained from depigmented patches in
patients with tertiary pinta disease reveal epidermal atrophy and perivascular infiltrate of lymphocytes. Treponema carateum are seen with
silver stain in the epidermis of primary and secondary pinta, but not tertiary pinta.>** Considerable overlap occurs between primary and
secondary pinta, most likely because of continuous self-inoculation.
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Supplemental Table III. Spontaneous neoplastic regression: Comparison of 2 observational studies

No halo®® Halo phenomenon®®
Study Prospective observational Retrospective observational
Subjects, n 52 52
Mean age, y (range) 27 (8-67) 16 (6-52)
Distribution Back (60%), chest (21%), abdomen (10%), Back (60%), chest (12%), face/neck (14%),
and extremities (10%) abdomen (8%), and extremities (4%)
Surrounding normal skin Spared Involved
Progressive depigmentation Rapid Slow
Complete regression,* % 37 49
Melanoma None 1 case diagnosed

*No residual nevus was evident.
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Supplemental Table IV. Simplified diagnostic
criteria for completely regressed melanoma®’

Criteria

1 Historical or physical evidence of a pigmented
neoplasm located in a region draining a
lymph node containing melanoma

2 No other primary neoplasms appreciated by
history or physical examination
3 Pigmented or depigmented change at

presumed primary site with histologic
features consistent with regression
4 No melanoma visualized in excised lesions

1231.e6
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