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Primary cicatricial alopecias can be frustrating for both patients and physicians. Proper diagnosis guides
more successful management of these challenging conditions. Part II will cover the remaining lymphocytic
primary cicatricial alopecias, which include pseudopelade of Brocq, central centrifugal cicatricial alopecia,
alopecia mucinosa, and keratosis follicularis spinulosa decalvans. It will also discuss the neutrophilic and
mixed primary cicatricial alopecias, namely folliculitis decalvans, dissecting cellulitis, folliculitis keloidalis,
folliculitis (acne) necrotica, and erosive pustular dermatosis. ( J Am Acad Dermatol 2016;75:1101-17.)
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PSEUDOPELADE OF BROCQ PATTERN OF
CICATRICIAL ALOPECIA
Key points

approach tends to be similar to that of lichen
planopilaris

Pseudopelade of Brocq has been described
most often in middle-aged white women
Pseudopelade of Brocq is described as a
chronic, insidious, slowly evolving condition
Little is known about the management of
Pseudopelade of Brocq; the therapeutic

The concept of Pseudopelade of Brocq (PPB)
has evolved, and there is no consensus yet as to
whether it is a distinct entity1-9 or a common final
stage of a different primary cicatricial alopecia
(PCA).8,10-19 In this article, PPB will be discussed
because the terminology persists in both the
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Abbreviations used:
AANS:
AM:
CCCA:
DC:
EPD:
FD:
FK:
FM:
FN:
ITA:
FKSD:
LPP:
MMF:
PCA:
PDIRS:
PDT:
PPB:
TF:

alopecic and aseptic nodules of the scalp
alopecia mucinosa
central centrifugal cicatricial alopecia
dissecting cellulitis
erosive pustular dermatosis
folliculitis decalvans
folliculitis keloidalis
follicular mucinosis
folliculitis necrotica
intralesional triamcinolone acetonide
keratosis follicularis spinulosa decalvans
lichen planopilaris
mycophenolate mofetil
primary cicatricial alopecia
premature desquamation of the inner root
sheath
photodynamic therapy
pseudopelade of Brocq
tufted folliculitis

medical literature and clinical practice. However,
PPB is probably best considered to be an unusual
clinical pattern of cicatricial alopecia, sometimes
representing the end-stage of lichen planopilaris
(LPP) or other forms of inflammatory alopecia.20,21 PPB presents with discrete, smooth,
flesh-toned areas of alopecia without follicular
hyperkeratosis or inflammation (Fig 1).20 It most
commonly affects middle-aged white women (3050 years of age).1,2,6,7,11,18,22,23 It is a chronic,
insidious, slowly evolving condition. Plaques may
be small, large, scattered, or reticulated, and are
usually asymptomatic, but mild pruritus may
occur. PPB may affect the beard and eyebrows.24-26 The differential diagnosis includes
alopecia areata, central centrifugal cicatricial alopecia (CCCA), other burned-out PCAs, syphilis,
sarcoidosis, pattern hair loss, and morphea. The
histologic features of PPB have nonspecific
changes of an end-stage cicatricial alopecia.
Follicular scars and loss of sebaceous glands,
with variable amounts of residual chronic inflammation, are seen. Little is known about the
effective management of PPB. The therapeutic
approach tends to be similar to that of LPP.
Topical and intralesional corticosteroids and
topical tacrolimus 0.1% are used.22,23,27-30
Hydroxychloroquine 200 mg twice daily is often
used.22,23,27,29-33 Response is usually seen within 3
to 6 months; most patients will require 1 to 2 years
of treatment.8 Oral prednisone 0.5 mg/kg has also
been described.22,23,27,29-33 Isotretinoin (1 mg/kg/
day) and mycophenolate mofetil (MMF; initial
dose, 1 g/day) have been reported to have some
efficacy.22,27,30,31
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CENTRAL CENTRIFUGAL CICATRICIAL
ALOPECIA
Key points
d

d

d

d

Central centrifugal cicatricial alopecia is
more common in middle-aged women of
African ancestry
Central centrifugal cicatricial alopecia most
commonly affects the vertex of the scalp
Hot comb and relaxers do not appear to be
associated with central centrifugal cicatricial
alopecia
Little is known about the management of
central centrifugal cicatricial alopecia; the
therapeutic approach tends to be similar to
that of lichen planopilaris

The concept and terminology of CCCA have
evolved. LoPresti et al34 first described the condition
as hot comb alopecia. The term follicular degeneration
syndrome was subsequently proposed by Sperling and
Sau.35 Headington29 suggested ‘‘scarring alopecia in
African Americans.’’ Finally, the term CCCA was chosen.20,36 It is a descriptive term that includes follicular
degeneration syndrome, pseudopelade in African
Americans, and central elliptical pseudopelade in
whites.20 CCCA is insidious. It predominantly affects
middle-aged women of African ancestry,23,34,35,37,38
with a prevalence of 3% to 6% in that population.39-42 It
is uncommon in men23,35 and children.43 It most
commonly appears on the vertex of the scalp and
progresses
centrifugally,
often
symmetrically20,23,35,37 (Fig 2). The scalp is soft and pliable.34
Mild perifollicular hyperpigmentation can be seen.35
The affected area gradually blends with the surrounding normal scalp.44 Polytrichia34,35 and islands
of unaffected hair may be present within affected
areas.31 Tenderness, itching, or burning are usually
mild if present.35,44-46 A considerable amount of hair
is often lost before the alopecia is recognized.35
Although not specific, hair breakage can be an early
sign of CCCA.47 Its etiology is likely multifactorial.
Genetic factors have been suspected,40,42,48,49 but
this could be caused in part by similar hair care
practices within families.42 No correlation was found
between suspected CCCA and male pattern hair loss
in the father.42 CCCA is not solely related to the
unique shape of black hair because few cases have
been described in black men.50 Two studies used a
questionnaire and standardized photographs51 to
assess CCCA in women of African ancestry ([800
women).40,42,51 On a scale of 0 to 5, CCCA was
suspected for central hair loss patterns 3 to 5, but was
not confirmed histologically. No correlation was
found with hot comb usage.35,38,40,42,44,52 Relaxers
had been used at least once in 90% of women,40,42 but
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Fig 1. Pseudopelade of Brocq. Small, noninflammatory
coalescing plaques.

the great majority of relaxer users do not have
CCCA.42,46 Although some reports suggested an
association of CCCA with relaxers,39,43,53 others did
not find this association.35,38,40,42,44,45,52 There may
be a possible association with the long-term use of
relaxers.39,45,54 The effect of traction hairstyles is
unclear.38,40,42,45,52 No correlation was found with
emollient or styling preparations,52 thyroid disease,40,42 reaction to hair care products, seborrheic
dermatitis, eczema,40,42 or hyperandrogenism. Olsen
et al42 found an association with a history of tinea
capitis but not bacterial infection or nonscalp fungal
infection.42 Conversely, Kyei et al40 found an association with a history of bacterial infection but not with
scalp or nonscalp fungal infection. The differential
diagnosis includes long-standing traction alopecia or
trichotillomania, female or male pattern hair loss,
alopecia from heat or chemical burn, burnt out
discoid lupus erythematosus, LPP, and PPB.23,31,34,46
The earliest histologic finding is premature desquamation of the inner root sheath (PDIRS).55,56 This may
even be found in normal-appearing scalp skin. PDIRS
may not be seen if all abnormal follicles have been
destroyed. However, all inflamed follicles have this
feature. At the level of the upper isthmus and lower
infundibulum, affected follicles show the following
(Fig 3): eccentric epithelial atrophy (thinning), with
hair shafts in close proximity to the dermis; concentric
lamellar fibroplasia of affected follicles; and variably
dense lymphocytic perifollicular inflammation.19,57-60
Late- and end-stage findings include destruction of
the follicular epithelium with retained hair shaft
fragments and granulomatous inflammation, replacement of the follicular epithelium by connective tissue,
and occasional fusion of infundibula (polytrichia or
‘‘tufting’’). The histologic differential diagnosis includes early lesions of folliculitis keloidalis (FK).61,62
Advanced LPP, like CCCA, can show infundibular
inflammation, superficial perifollicular fibrosis, and
destruction leading to free hair shafts within the

Fig 2. Central, centrifugal cicatricial alopecia. Symmetrical
alopecia centered on the crown/vertex of the scalp.

dermis. Vacuolar interface dermatitis, if still present,
is evidence of LPP; LPP does not show PDIRS in
noninflamed follicles.63 PDIRS may be found as a
nonspecific feature in heavily inflamed follicles in any
disease state, so it must be interpreted in the context
of other clinical and histologic findings.64
The literature is scant regarding the management
of CCCA, and treatments are empiric. Despite lack of
evidence of efficacy, minimal hair grooming is
recommended.23,49,52 Shampooing at least once a
week is recommended to reduce symptoms and treat
seborrheic dermatitis.49,65 Topical steroids and intralesional triamcinolone acetonide (ITA) are often firstline therapy.23,37,44,46,52,65 Lower concentrations
reduce the risk of hypopigmentation in darkskinned patients.46 Topical or systemic antibiotics—
mostly doxycycline—are suggested,23,37,44,46,66 and
they are continued until improvement is seen (2-6
months), then the dose is reduced and eventually
discontinued when the condition has been quiescent
for a full year.44 Minocycline is less commonly used
due to the risk of severe hypersensitivity reaction.67-70
Hydroxychloroquine,49 MMF, and cyclosporine have
also been reported.49 Short courses of oral corticosteroids can be used in cases of active inflammation.46
The absence of inflammation on scalp biopsy specimens should be confirmed before hair transplantation is considered.65 Even though the risk of keloid is
low65 and curly black hair usually offers better
coverage than the hair of white patients,65 graft
survival and regrowth is low.37,71 A test graft session
is recommended before proceeding.65
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Fig 3. Central, centrifugal cicatricial alopecia. Horizontal (A) and vertical (B) sections showing
premature desquamation of the inner root sheath, eccentric epithelial atrophy, concentric
lamellar fibroplasia, and chronic perifollicular inflammation. (Hematoxylineeosin stain.)

ALOPECIA MUCINOSA/FOLLICULAR
MUCINOSIS
Key points
d
d

d

Alopecia mucinosa is rare
Long-term follow-up and obtaining multiple
biopsy specimens over time are advised
There is no specific treatment

The terms follicular mucinosis (FM) and alopecia
mucinosa (AM) are often used interchangeably in
the literature. FM is the accumulation of mucin
within the hair follicle. It is nonspecific and is seen
in numerous conditions.72,73 AM is alopecia associated with FM.74 AM is usually noncicatricial and
reversible. Cicatricial AM is exceedingly rare.23
There is no specific treatment. Some cases resolve
spontaneously within months to years.73,75
Treatments proposed have variable success rates
and are mostly anecdotal.23,31,74,76-89 AM may be
associated with mycosis fungoides (MF) or Sezary
syndrome (SS), especially in elderly patients.75,90-101
The onset of malignancy can precede, coincide, or
follow the alopecia.97 Long-term follow-up is
advised, and obtaining multiple biopsy specimens
over time may be necessary to establish a
diagnosis.73,90

KERATOSIS FOLLICULARIS SPINULOSA
DECALVANS
Key points
d

d

d

d

Keratosis follicularis spinulosa decalvans is
often not recognized
Keratosis follicularis spinulosa decalvans is
a rare genetic form of scarring alopecia
Keratosis follicularis spinulosa decalvans
usually begins in early childhood with keratosis pilaris
Ophthalmologic examination is recommended

Keratosis follicularis spinulosa decalvans (KFSD) is
a rare genetic form of scarring alopecia. The diagnosis
is often delayed because it is not recognized.102 It falls
within the broader spectrum of keratosis pilaris
atrophicans along with atrophoderma vermiculatum
and keratosis pilaris atrophicans faciei. It was originally described as X-linked, but autosomal dominant
and sporadic cases have been reported.103-110 KFSD
usually begins in early childhood with keratosis pilaris
on the face, progressing to the trunk and extremities.
Cicatricial alopecia of the scalp and eyebrows/
eyelashes eventually develops. Other common features include hyperkeratosis of the palms and
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Fig 4. Folliculitis decalvans. A, Tufted hairs. B, Pronounced inflammation and hyperkeratosis.

Fig 6. Dissecting cellulitis presents with a few to many
nodules.

Fig 5. Folliculitis decalvans. Polytrichia is evident (A) and
inflammation is most intense at the level of the upper
isthmus and infundibulum (B). The lower portions of the
follicles (C) are relatively spared, in contrast to dissecting
cellulitis. (Hematoxylineeosin stain.)

soles, photophobia, and corneal abnormalities.
Ophthalmologic examination is recommended. Both
exacerbation and improvement have been reported at
puberty. The clinical presentation in girls is usually
milder in X-linked cases.102,104,105,111-113 Other clinical
differences have been noted between X-linked and
sporadic autosomal dominant cases (eg, age of onset
and symptom severity), and the term folliculitis
spinulosa decalvans has been proposed for autosomal
dominant forms of KFSD,114 but the small number of
published cases do not allow for clear phenotypic
differentiation.104 The differential diagnosis includes
atrichia with papular lesions, atrophoderma vermiculata, keratosis pilaris rubra atrophicans faciei
(ulerythema ophryogenes), ichthyosis follicularisalopecia-photophobia syndrome, and keratitis
ichthyosis and deafness syndrome. Most of these
conditions are usually not associated with scarring
alopecia of the scalp. In adults, GrahameLittle syndrome, LPP, and folliculitis decalvans (FD) may be
considered.102,115 Early management is important,
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Fig 7. Dissecting cellulitis of the scalp. Vertical sections show deep-seated intense inflammation. In early disease, sebaceous glands are still preserved (A), but eventually they are
destroyed and sinus-tract formation occurs (B). (Hematoxylineeosin stain.)

although not many patients will improve.116
Keratolytics, such as salicylic acid or urea, may
improve the appearance of the skin.113 Topical and
intralesional corticosteroids may reduce inflammation.102,113,117 Both isotretinoin and etretinate have
been reported to be successful when the condition is
inflamed.102,113,117,118 Oral antibiotics,113 dapsone,109
and laser hair removal119 have reportedly been useful.

FOLLICULITIS DECALVANS
Key points
d

d

d

d

Folliculitis decalvans commonly affects
middle-aged men
Folliculitis decalvans usually presents on the
vertex and occiput of the scalp
Folliculitis decalvans usually presents with
an indurated scalp, tufted hair, and crusts
Systemic antibiotics are commonly used

FD most commonly affects middle aged
men.22,23,120-124 It usually presents on the vertex and
occiput of the scalp, but it has been noted in other
locations, including the face and neck. Multifocal
lesions have been described.22,120,123,125,126 Follicular
papules and pustules characterize FD, but they are not
always present on examination. The lesions may be
painful or pruritic, and affected areas of the scalp are
inflamed and feel thickened and indurated. Tufted

hair and crusting are frequently seen (Fig 4). Tufted
hair is the emergence of several hair shafts through a
single follicular orifice and has the appearance of
doll’s hair. There is controversy regarding whether
tufted folliculitis (TF) is a manifestation of
different cicatricial alopecias or a distinct clinical
entity.15,127-133 No difference in presentation, clinical
course, causative organisms, histology, lymphocytes
involved, or response to treatment were found by
Powell et al,128 which suggest that they are part of a
similar process rather than 2 different conditions. The
authors do not believe TF is a distinct entity, because it
has been reported in folliculitis keloidalis (FK),
dissecting cellulitis (DC), tinea capitis, pemphigus of
the scalp, discoid lupus erythematosus, CCCA, and
LPP.15,23,129-131,133-135 The differential diagnosis of FD
includes bacterial folliculitis, tinea capitis, deep fungal
infections, DC, FK, erosive pustular dermatosis
(EPD), LPP, and CCCA. Bacterial/fungal cultures
should be performed and a biopsy specimen of the
scalp should be obtained if needed to rule out other
conditions, especially tinea capitis. It has been suggested by some authors that FD represents a pattern of
inflammation that can be seen in several forms of
cicatricial alopecia, especially CCCA.57 This concept is
controversial and has yet to be resolved.134 The exact
role of Staphylococcus aureus when present in the
pathogenesis of FD is unclear. The persistence of
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S aureus after good clinical response to topical
tacrolimus suggests an abnormal inflammatory
response to S aureus.136
Histologically, polytrichia (fused infundibula) and
peri- and intrafollicular neutrophils are commonly
seen (Fig 5, top panel); mixed acute and chronic
inflammation with follicular damage is most intense
in the upper half of the dermis (middle panel) with
relative sparing of the deeper dermis (bottom panel).
Topical antibiotics (eg, mupirocin, fusidic acid,
erythromycin, or clindamycin) may be used alone or
in combination with topical or intralesional corticosteroids for milder cases or as maintenance therapy.120,137
Topical triclosan is generally considered safe,138-142
but there are concerns regarding its safety in
humans.143-146 Oral antibiotics are probably used
most frequently, and the duration of treatment varies
from a few weeks to 1 year.120,123,147-149 The classic
combination of rifampicin 300 mg twice daily with
clindamycin 300 mg twice daily for 10 weeks can be
effective.128,135,150 Alternatives to clindamycin include
ciprofloxacin, clarithromycin, tetracyclines, and
topical mupirocin.123,128,135,137,150 Rifampicin is rarely
used alone because of the rapid emergence of
resistance.151 Little is known about the effect of these
combinations, and the data come primarily from
in vitro studies.151-153 Rifampicin is a potent inducer
of the cytochrome P450 (CYP3A4) enzymes, while
clindamycin inhibits the same cytochrome.151,154
Tetracyclines are used for the treatment of FD, and
mild cases tend to have better responses.120,123,147,148
Adjuvant treatment with either zinc gluconate or oral
glycyrrhizin have been reported to help.120,155
Isotretinoin can be used to treat FD in dosages from
0.5 to 1 mg per kg per day, sometimes combined with
systemic corticosteroids or antibiotics.121,148,150,156
Isotretinoin is not effective in our experience.
Dapsone (75-100 mg/day) can be effective, but
maintenance treatment using 25 mg daily may be
necessary to avoid relapse.122,123 Good response with
long-term remission was seen with the use of both zinc
sulfate and oral fusidic acid.123,149,150,157 Acitretin,120
oral L-tyrosine,124 laser hair removal,119,158,159 photodynamic therapy (PDT),160 and a low dosage of 440cGy x-rays161 have been used with some success.

DISSECTING CELLULITIS
Key points
d

d

d

Dissecting cellulitis affects predominantly
young men of African descent
Most patients respond well to isotretinoin or
antibiotics
Alopecic and aseptic nodules of the scalp
should be kept in mind as a differential
diagnosis
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DC is uncommon and affects predominantly
young men (15-40 years of age) of African
descent.119,162-187 DC presents with few to multiple
firm or fluctuant nodules, sometimes forming abscesses and sinus tracts.162,164,165,171,173-176,178 Either
pus or serous liquid may be present with spontaneous or elicited drainage.164,173-176 Pustules and
crusting can be seen. Lesions may have a cerebriform
configuration. It most commonly affects the vertex or
back of the scalp,119,162,165,171-174,177,179,182 but may
affect other areas164,165,171,172,175,178 (Fig 6). Lesions
can be painful, sometimes requiring analgesics.164
Cervical lymphadenopathy, if present, usually resolves when the condition is controlled.164,174
Bacteriologic and mycologic cultures are almost
always negative.165,167,168,171,173-176,178,179,182,188 The
classic follicular occlusion triad is rarely
seen,164,166,178,189 and most reports are unassociated
with acne conglobata or hidradenitis suppurativa.
The association with seronegative arthritis is well
established but uncommon, and African Americans
are predominantly affected. Skin manifestations usually precede the arthritis, and there is often a
temporal relationship between flares in joint and
skin diseases. Rheumatoid factor and HLA-B27 are
usually negative.189 Anecdotal reports of association
with keratitis ichthyosis and deafness syndrome,
musculoskeletal disorders, and pyoderma vegetans
have been published.163,172,190-193
The differential diagnosis includes FD, FK, tinea
capitis/kerion, and cutis verticis gyrate.23,194 DC is
frequently misdiagnosed as cysts. A new entity,
alopecic and aseptic nodules of the scalp (AANS),
has been proposed by Abdennader et al162 following
reports of pseudocysts of the scalp.195-197 AANS is
uncommon, and in contrast to DC it affects predominantly young (19-35 years of age) white or Asian
males. Most patients with AANS have 1 or 2 firm,
dome-shaped nodules on the occiput or vertex of the
scalp. The alopecia is nonscarring and the surrounding scalp is normal. Puncture of the nodule yields
hemorrhagic, yellowish, or purulent aseptic material.
The majority of patients respond to doxycycline 100
mg daily for 3 months. Puncture or obtaining a
biopsy specimen sometimes leads to resolution of a
nodule. Biopsy specimens obtained from early
lesions of DC (Fig 7) feature a deep peribulbar and
subfollicular
lymphocytic
infiltrate.198
Welldeveloped lesions (usually fluctuant nodules)
feature deep perifollicular and lower dermal abscesses composed of lymphocytes, neutrophils, and
plasma cells.59 Catagen/telogen hairs are increased
in number. Although sebaceous glands remain intact
early in the course of the disease, eventually they are
destroyed. In late-stage lesions, granulation tissue
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Fig 8. Folliculitis keloidalis. A, Early involvement. B, Close view of fibrotic papules.

and epithelial-lined, true sinus tracts dominate the
picture. The histologic findings are fairly characteristic, but tinea capitis can occasionally mimic DC
both clinically and histologically.194,199,200 Special
stains for fungal organisms (eg, Grocott methenamine silver or periodic acideSchiff) combined with
cultures will help rule in or rule out tinea. FD is
characterized by superficial inflammation (upper
half of follicles)60,201; DC is a much deeper process
(ie, the lower half of follicles and superficial fat).
Treatments for DC include topical isotretinoin
0.05% and clindamycin 1%.179 The use of various
systemic antibiotics, including tetracyclines, is usually
ineffective.22,119,166,168,170,172,173,182 Most patients
respond well to isotretinoin (0.5-1 mg/kg/day) with
sustained remission and regrowth for months to years
after discontinuation.22,30,165,168,173,175,177 A starting
dose of 1 mg per kg per day is suggested, and
treatment should be continued for $4 months after
the disease is in remission to reduce the risk of
recurrence.173,174,177,202,203 Higher doses and a longer
period of time seem necessary to treat DC compared to
acne.188 Isotretinoin is resumed in cases of relapse. A
good response was seen with oral prednisolone,119,182
and adalimumab171,204 and infliximab164,205 were
reported to be effective in unresponsive cases of DC
with regrowth and prolonged remission. Response is
seen within 2 months, but treatment needs to be
continued. Etanercept was ineffective.166 Laser depilation appears effective, with prolonged remission in
recalcitrant cases.119,167,172,204 Local anesthesia may be
necessary, and persistent hypopigmentation may
occur.119,167 External beam radiation therapy was
effective in unresponsive cases with complete and
sustained remission and good cosmetic outcome.
Acute cutaneous side effects were mild, and no
long-term sequelae have been observed. The benefits
may outweigh the risks associated with radiation
therapy in some cases.169 Surgery with complete scalp
excision to the galea followed by split-thickness skin
grafting was effective in severe, nonresponsive
cases.166,178,183 A good response was reported in 1
patient using alitretinoin up to 20 mg daily.206 Acitretin

20 mg failed in 1 patient, and a higher dose was not
tolerated.206 Zinc was reported to be both effective170
and ineffective.173,182 Dapsone,119,172,182 colchicine,172 azathioprine,172 methotrexate,172 and PDT206
were ineffective.

FOLLICULITIS KELOIDALIS
Key points
d

d

d

Folliculitis keloidalis usually affects young
men of African descent
Folliculitis keloidalis presents almost exclusively on the occiput of the scalp
Association with localized trauma or friction
has not been proven

FK presents with papulopustules and fibrotic
papules/nodules almost exclusively on the nape of
the neck and the occiput of the scalp66,207-210 (Fig 8).
Involvement of the vertex and parietal scalp is
uncommon.66,209,211 Lesions may coalesce into horizontal keloid-like plaques and, rarely, chronic
abscesses.66,207-210 Comedones are not found.210
Tufted hair can be seen.210 Pruritus, burning, or
pain may be present.66,210 FK usually affects young
men of African descent.43,66,209,210 It is uncommon in
women, children, and other races.39,43,66,207,210,212-215
The etiology of FK remains unclear. In a retrospective study, Khumalo et al216 concluded with the
need to clarify the extent to which mechanical
haircut-associated injuries cause FK. Other studies
found no association with the use of clippers or
blades, and there usually is no family history of FK
or personal history of keloid formation.39,66,209,213
The association with localized trauma or chronic
irritation is mostly circumstantial and has not been
proven.66 The exact role of seborrhea and
increased serum testosterone is unknown, as well
as the significance of more numerous dilated
blood vessels and mast cell populations that
were found in the occipital scalp compared to the
frontal scalp.66,209 Contrary to pseudofolliculitis
barbae, ingrown hairs do not play a role in the
etiology of FK.66 Acneiform eruptions (50%) and
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Fig 9. Folliculitis keloidalis. Early lesions (inflamed papules) show a chronic perifolliculitis (without vacuolar
interface change) of the upper isthmus and infundibulum
(A). Premature desquamation of the inner root sheath may
be present (B). (Hematoxylineeosin stain.)

pseudofolliculitis barbae (33%) are common.209,211
No difference in Propionibacterium acnes population has been found.209 A few cases have been
reported with acanthosis nigricans, but were not
associated with metabolic syndrome.217 The differential diagnosis include folliculitis, tinea capitis,
keloids, acne mechanica, FD, molluscum contagiosum, sarcoidosis, and DC.210,218
Histologically, one typically finds perifollicular
lymphocytic and plasmacytic inflammation (ie,
periinfundibular and periisthmic) in combination
with perifollicular lamellar fibroplasia (particularly
periisthmic) in early lesions of FK (Fig 9). Other
common findings are: disappearance of sebaceous
glands in involved follicles; thinning of the follicular epithelium; PDIRS; follicular destruction with
resulting ‘‘naked’’ hair shafts in the dermis; and
follicular scarring. These naked hair shafts lead to
the hypertrophic scarring found in keloidal stages
of the disease. Vacuolar interface alteration of the
follicular epithelium is not found. Biopsy specimens obtained from clinically noninvolved areas
may feature follicular inflammation or scarring.
None or few organisms are identified using special

Bolduc, Sperling, and Shapiro 1109

stains, indicating that bacterial overgrowth is not
important in the pathogenesis. FK, CCCA, and FD
can show essentially identical histologic findings,
which suggests a relationship between these diseases. The distinction between them primarily
depends on clinical correlation.66
Management includes avoiding friction (eg, hats,
helmets, and collared shirts), although its significance
is unknown.207,209,219 Daily use of antibacterial or
keratolytic shampoo may be useful, as are topical
antibiotics.23,66,207,220,221 When used, ITA injections
(3-40 mg/cm2)66,211,213,214,221 should be made directly
into raised papules.207 Transitory hypopigmentation
may occur after injections.210 Cryotherapy can be
used to reduce fibrotic papules or to facilitate intralesional injections, but hypopigmentation is a risk,
and a freeze/thaw time of \25 seconds should be
used.207,210 Topical retinoids may help flatten existing
lesions.207,210 Imiquimod for 5 to 7 days for 8 weeks
has been successful in some patients.210 Topical and
systemic antibiotics—primarily tetracyclines and
erythromycin—can be helpful.66,207,210 A higher
dose is used initially, followed by a lower maintenance dose in accordance with clinical response and
relapse rates (eg, doxycycline 100 mg twice daily
followed with 50 mg daily).207 Isotretinoin has been
useful in some cases, but not all.207,222-224 Deep
excision (up to subcutaneous or muscle fascia) in
$1 multiple stages with primary closure offers good
to excellent cosmetic results in the majority of
patients.22,225 Tissue expansion can be useful.226 No
complete recurrence has been reported, but many
patients
eventually
develop
new
lesions.
Hypertrophic scars may occur in a minority and can
be treated with high-potency or intralesional steroids
immediately after complete healing.210,225 Excision
with secondary healing is also an option.227 Healing
time varies from 6 to 10 weeks, and the cosmetic
results are fair to good.227 Better results with faster
healing and better tissue contraction may be achieved
with a horizontal ellipse that includes the posterior
hairline.228 Skin grafting for closure offers no
cosmetic benefits in most cases.229-231 Removing
individual papules with a punch extending deep
into the subcutaneous tissue with primary or secondary healing has also been described.210 Recurrence is
high with shaving or superficial excision.210 Longpulsed neodymium-doped yttrium aluminium garnet
lasers can significantly improve both clinical and
histopathologic features of FK in most patients and
can stop the disease process if followed by maintenance sessions. Early cases respond better.232 Diode
laser is also effective.229,233 Electrodessication and
abrasion with CO2 lasers are ineffective.229,234
Radiation therapy is not recommended.234
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Fig 10. Erosive pustular dermatosis. A and B, Note the beefy red inflammation. C,
Posttreatment.

FOLLICULITIS NECROTICA
Key points
d
d
d

Folliculitis necrotica is rare
Folliculitis necrotica usually affects adults
Folliculitis necrotica is a chronic, relapsing
condition involving the anterior hairline
and seborrheic areas

Folliculitis necrotica (FN) is rare. Two forms are
described: FN varioliformis and FN miliaris. Only FN
varioliformis results in cicatricial alopecia. FN usually
affects adults and is a chronic, relapsing condition
involving the anterior hairline and seborrheic areas
of the face and trunk.23,235-237 Episodes of reddishbrown papulopustules appear, undergo central necrosis, and eventually leave depressed, punched-out
scars.23,235-237 Exacerbation in the summer months
has been reported.236 The differential diagnosis
includes folliculitis, molluscum contagiosum, herpes
zoster, eczema herpeticum, neurotic excoriations,
and acne necrotica miliaris. A positive culture may
influence therapy.238 Topical and intralesional corticosteroids may help.23,236 Various systemic antistaphylococcal antibiotics, including tetracycline, can
be effective.23,235,236,238,239 Isotretinoin has also been
reported to be a successful treatment.236,238

EROSIVE PUSTULAR DERMATOSIS
Key points
d
d

Erosive pustular dermatosis is rare
Erosive pustular dermatosis usually affects
elderly patients

d
d
d

A beefy red coloration is characteristic
Oral prednisone is often effective
Long-term remission can be expected

EPD is a rare form of PCA characterized by
erosion, crusting, and pustular lesions on the scalp.
A beefy red coloration is characteristic (Fig 10). It
generally occurs in elderly patients,240-251 but it may
affect younger patients244,249,252-255 and, rarely, children.256-258 White patients and women are affected
most commonly.244,245,247-250 The etiology is unclear,
but it has been reported after local trauma, such as
surgical procedures, exposure to ultraviolet light,
sunburn, radiotherapy, herpes zoster, and after the
treatment of AK with fluorouracil, imiquimod, cryotherapy, and PDT. The lag period between trauma
and appearance of EPD varies greatly, from weeks to
years.240-243,248,251,253 Autoimmune conditions have
been reported in association with EPD (eg, rheumatoid arthritis, autoimmune hepatitis, Hashimoto
thyroiditis, and Takayasu arteritis), but their significance is unknown.248,259 The differential diagnosis is
broad, as would be expected for an erosive skin
condition.244,252,253
The histologic findings in EPD (Fig 11) are
suggestive but not specific, and therefore good
clinical correlation is required to establish the
diagnosis. Typically, one sees marked epidermal
atrophy with focal erosions. There is an upper
dermal mixed inflammatory infiltrate consisting
predominantly of neutrophils, lymphocytes, and
especially plasma cells. Intraepidermal accumulations of neutrophils are often present. The diagnosis
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effective.242,244,246,254,264 Most cases reported to have
failed prednisone used a lower dosage or a shorter
duration of treatment.252,254 Other options include
doxycycline (200 mg/day),253 oral isotretinoin (0.75
mg/kg/day),252 oral acitretin (50 mg/day),250 oral
dapsone (#100 mg/day),245,254 and oral zinc (180600 mg).255,265 Treatment is maintained until remission is achieved and then slowly tapered and
discontinued. Oral nimesulide may help reduce the
pain but does not generally improve the condition.249,252 PDT241,251,264,266 and surgery248 have
been reported to both trigger and treat EPD, and
should therefore be used with caution and only as a
last resort.
In conclusion, PCAs are composed of different
entities, each with its own characteristics. It is
essential to recognize PCAs early so that the best
possible treatment plan can be implemented. PCAs
can be frustrating for both patients and clinicians. The
information contained in this continuing medical
education article should enable clinicians to better
comprehend PCAs and offer adequate information,
treatment, and support to patients with PCAs.
We thank Philippe Marchessault for his advice with the
manuscript submission process and the staff at the documentation center of the Centre Hospitalier de l’Universit
e
de Montr
eal for their help in gathering the articles
necessary for review.
Fig 11. Erosive pustular dermatosis. Epidermal atrophy
and an intense, mixed inflammatory infiltrate are present.
Slide courtesy of Dr Almut B€
oer-Auer. (Hematoxyline
eosin stain.)

of EPD is usually made by excluding other
conditions.
Most reported cases respond well to therapy,
with a generally sustained remission. The
improvement is often rapid (within 3-7 days) and
EPD resolves within 2 weeks to 4 months of
treatment.240-244,246,250,252-254 Maintenance therapy
with topical tacrolimus can be effective in cases of
relapse.243 Topical and oral antibiotics and antifungals are usually ineffective, unless there is a
secondary infection.243-245,250,252,254,255 Topical
treatment with potent topical corticosteroids twice
daily243,245,249,260 and topical tacrolimus 0.1% either 1
or 2 times daily are often effective,240,243,246,247,261,262
but not always.250,252,254,255 Tacrolimus may be
difficult to tolerate for some patients.250 Topical
calcipotriol was effective in a case report.263
Topical dapsone was effective in 4 patients,
most of whom had failed previous topical
and systemic therapy.254 Oral prednisone (15-40
mg/day) for #4 weeks that is then tapered is often
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