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MIXED SCARRING ALOPECIA
This category includes folliculitis or acne keloidalis 
nuchae (AKN), acne necrotica, and erosive pustular der-
matosis of the scalp.

ACNE KELOIDALIS NUCHAE
Acne keloidalis is an inflammatory process affecting 
predominantly the occipital hairline of young males, 
predominantly black. The hypertrophic or keloidal 
scarring has been attributed to ingrowing hairs in 
the past, but this has not been confirmed. It begins as 
follicular papulopustules that soon get umbilicated, 
leaving a crust with tufted hair accumulation, usually 
accompanied by itching and pain.7 The papules tend 
to coalesce into keloidal plaques or nodules. The dif-
ferential diagnosis includes FD or bacterial folliculi-
tis. Histologically, a perifollicular lymphoplasmacytic 
infiltrate is observed, being more evident in the isthmus 
and the lower portion of the infundibulum, with lamel-
lar fibroplasia and thinning of the follicular epithelium 
at the isthmus level, disappearance of the sebaceous 

glands, and eventual destruction of the hair, giving 
rise to granulomas around residual hair fragments. 
Acneiform follicular dilatation is an early finding and 
persists.47

ACNE NECROTICA
This condition usually affects adults. It is characterized 
by erythematous follicular papules that affect the frontal 
hair line and are found in the parietal area of the scalp 
undergoing central necrosis, resulting in small patches 
of alopecia (Figure 11.16). It is a chronic condition and 
recurs at irregular intervals. The lesions are described as 
painful and pruritic. Histopathological findings reveal 
an initial follicular dilatation with a composed infiltrate 
(lymphocytes and neutrophiles) around and in the fol-
licular infundibulum, with a subsequent individual cell 
necrosis of keratinocytes within the external root sheath 
and surrounding epidermis.10

(a)

(b)

Figure 11.15  Dissecting folliculitis affecting the vertex 
(a) and occiput (b). Initial lesions consist on confluent 
pustules that form fluctuating or firm nodules, with 
painful suppurative follicular orifice and abscess for-
mation, which eventually lead to scarring alopecia with 
sinus tracts and keloids production.

Figure 11.14  Histology of folliculitis decalvans (hema-
toxylin and eosin stain, ×40). Intra- and perifollicular 
abscesses affecting upper and middle portion of the fol-
licle with an initial neutrophilic infiltration, with even-
tual follicular destruction, foreign body granulomas 
formation, and perifollicular dermal fibrosis.
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EROSIVE PUSTULAR DERMATOSIS OF THE 
SCALP
This condition is an idiopathic chronic, relapsing ami-
crobial dermatosis that affects the scalp and is character-
ized by the presence of pustules and erosions that lead 
to scarring alopecia, usually in elderly women. There is 
usually a local trigger such as bruises, sunburn, cryo-
therapy, or topical application of drugs (5% fluorouracil, 
tretinoin). Clinically, you can see a large symptomatic, 
well-demarcated, superficially crusted plaque that is eas-
ily unroofed to reveal red, exudative erosion with discrete 
or coalescent flaccid pustules beneath. Untreated lesions 
undergo episodic pustular flares, with slow enlargement 
over years. Cicatricial alopecia is the cardinal feature of 
advanced disease (Figure 11.17). Histology is unspecific, 
observing changes in the epidermis that can include 
erosion, atrophy, acanthosis, parakeratosis, and subcor-
neal pustules. In the dermis it can be observed as dense, 
mixed, chronic inflammatory infiltrate, with a variable 
decrease in follicular units.10

PSEUDOPELADE OR NONSPECIFIC CICATRICIAL 
ALOPECIA
Today, pseudopelade is a broad term that currently 
includes a number of noninflammatory and idiopathic 
irregular scarring alopecias. It is a slowly progressive 
process, during which the hair follicle destruction leads 
to permanent alopecia. The term pseudopelade implies 
a nonspecific scarring alopecia, which can be a much 
more understandable term. It is likely that the scarring 
results from an autoimmune process. In general, there 
is an insidious increase in this type of scarring process 
that apparently is not inflammatory.2 This phenom-
enon likely results due to the fact that many diseases 

that gradually cause scarring alopecia burn out and 
become indistinguishable from each other. The com-
mon end result is an irregular scar on the scalp without 
any distinct clinical and histological feature. The cor-
rect diagnosis may be suggested by the initial clinical or 
histological characteristics, but often this information 
is not available.

The nonspecific scarring alopecias are not uncom-
mon. In recent studies, it is becoming one of the com-
monest, if not the most common, form of PCA. It affects 
mainly middle age women, starting generally at the 
vertex, but can start anywhere. Clinically, it is char-
acterized by circular or oval, flat, smooth lesions, skin 
color, somewhat atrophic patches, without clinical evi-
dence of activity in either the center or the periphery, 
while others tend to form irregular patches that tend to 
coalesce. It may have an extremely variable course and 
may in some cases have a rapid extension; occasionally, 
the patient progresses to fully bald in a few years. At the 
histopathological study, what is observed in many cases 
is an evolved scarring process with low or no inflam-
matory infiltrate, although sometimes you can observe 
some inflammatory component that is totally nonspe-
cific or insufficient to make a diagnosis. Within the dif-
ferential diagnosis are CDLE, LPP, FD, and other rare 
causes of scarring alopecia. Some claim that 90% of 
cases of pseudopelade result from LPP, although others 
put the percentage at only 15%.2,3,22,31

DIAGNOSTIC TOOLS

Dermoscopy of hair (trichoscopy)
The loss of follicular ostia, which is the most characteris-
tic feature of PCA, may not be clinically evident in some 
cases, but could be clearly visualized under dermoscopy 

Figure 11.16  Acne necrotica is characterized by ery-
thematous follicular papules that affect frontal hair line 
and in the parietal area of the scalp undergoing central 
necrosis resulting in small patches of alopecia.

Figure 11.17  Erosive pustular dermatosis of the scalp is 
characterized by the presence of pustules and erosions 
over an erythematous base that lead to scarring alope-
cia, usually in elderly women.
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of the scalp (trichoscopy). This is where we want to 
emphasize the importance of trichoscopy for the study of 
scalp disease, and specifically for PCA, because besides 
allowing the physician to examine the macro- and micro-
scopic morphology of the PCA (e.g., perifollicular ery-
thema or scale hair tufting), by trichoscopy we can also 
identify subtle clinical signs, confirm diagnoses made 
by the naked eye, and guide the scalp biopsy to optimize 
the results, improving in that way the accuracy of the 
diagnosis, and assess the disease activity and response 
to the treatment. Thus, trichoscopy should be routinely 
performed when PCA are considered in the differential 
diagnoses (Table 11.3) (Figure 11.18).48–50

Histopathological examination
Scalp biopsy enables an accurate diagnosis in the majority 
of cases of PCA, especially if a correct biopsy technique 
is used, and the pathologist is familiar with the histopa-
thology of the scalp. It allows us to confirm the cicatri-
cial process and determine the predominant infiltrate for 
classification. This is why a proper scalp biopsy is crucial 
for the diagnosis of PCA, so it should be performed in the 
initial presentation of the disease, or shortly after, taking 
a sample from the active edges of the affected area (where 
inflammation is seen). This procedure increases the 
chance to establish the diagnosis by enhancing the proba-
bility of finding more inflammatory infiltrate rather than 
fibrosis (end stage), and initiating an appropriate treat-
ment, improving the chance to respond to it. However, 
the pathological interpretation may be nondiagnostic if 
it is not biopsied in the right place. This is particularly 
relevant in the PCA as the disease may be focal, and the 
disease activity difficult to see with the naked eye.12,22,31,51

Following the above topic, trichoscopy gives a great 
opportunity to perform the biopsy in the right place. 
This was corroborated by Tosti et al.52 in a study with 80 
patients with PCA, where biopsies were selected based on 
the dermoscopic findings, reaching a definitive diagnosis 
in 95% of cases, being a fast and accurate method even 
for identifying individually affected follicles in focal PCA 
or in early stages (Figure 11.19). Trichoscopy findings for 
PCA are shown in Table 11.3.

Regarding the histological section used to analyze 
scalp biopsies, there is no consensus. Some advocate for 
the transverse section (allowing a quantitative and quali-
tative analysis), while others prefer to use a vertical classic 
section, or both techniques. However, multiple biopsies 
could burden the patients with greater medical costs and 
morbidity. Recently, a new technique has been proposed, 
the “HoVert” technique, for obtaining transversal and 
vertical sections from a single punch biopsy.53

DIRECT IMMUNOFLUORESCENCE (DIF)
While clinical differentiation between different PCAs may 
be difficult, particularly with regard to LPP and CDLE (and 
also PB if it is considered as a specific clinicopathologic 

Table 11.3   Trichoscopy Findings in Primary 
Cicatricial Alopecia

Disease Dermoscopy Findings

Scarring alopecia (all 
types)

•	 White patches: 
Well-demarcated, white 
patches (absence of 
follicular openings)

Lichen planopilaris •	 Peripilar casts (hair 
with peripilar 
concentric white scales 
and or peripilar 
erythema)

•	 Keratotic plugs 
(keratotic masses 
plugging follicular ostia)

•	 Blue–gray dots (target 
pattern)

•	 Interfollicular simple 
red loops

Frontal fibrosing alopecia •	 Peripilar casts

•	 Blue–gray dots (target 
pattern)

•	 Interfollicular simple 
red loops

Chronic cutaneous lupus 
erythematosus

•	 Peripilar casts
•	 Follicular red dots 

(erythematous 
polycyclic, concentric 
structures regularly 
distributed in and 
around the follicular 
ostia)

•	 Keratotic plugs

•	 Blue–gray dots 
(speckled pattern)

•	 Arborizing red lines

Folliculitis decalvans •	 Hair tufting: Six or 
more hairs emerging 
from the same ostium 
surrounded by 
white-yellowish scales 
and crust

•	 Twisted red loops: 
Multiple red dots at low 
magnifi ation (×10, 
×20) and 
polymorphous beaded 
lines and circles at high 
magnifi ation (× ≥ 40)

Central centrifugal 
cicatricial alopecia

Peripilar white halo: one 
or tw o hairs emerging 
together, surrounded by 
white–gray halo

Dissecting cellulitis Black dots
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entity), specific immunopathologic patterns are discern-
ible by direct immunofluorescence (DIF) in both LPP and 
CDLE. The most characteristic DIF finding in LPP con-
sists of grouped globular deposits of IgM (cytoid or colloid 
bodies), adjacent to the follicular epithelium or at the der-
moepidermal junction, and heavy deposits of fibrin at the 
dermal–epidermal junction. In CDLE, DIF studies most 
commonly demonstrate granular deposits (or sometimes 
in the band) of immunoglobulin (IgG and IgM) and C3 at 
the dermoepidermal junction where they, in the presence 
of IgA, are rare. In PB, DIF is negative or occasionally dem-
onstrates IgM (Figure 11.20).10

It is not well established when you have to use DIF to 
establish the diagnosis. Some authors suggested that both 
histopathologic examination and DIF studies are always 
necessary for an accurate diagnosis, while others advo-
cate performing it when you get an inconclusive result 
in the routine histopathological study. In most series the 
diagnosis is usually sufficient with a routine histological 
study (through clinical and histological studies, correct 
diagnosis is achieved in most cases), diagnosing only 6% 

of the LPP and 7% of DCLE exclusively with DIF. The sen-
sitivity of this technique for the LPP is 34% and specificity 
is 95%, and for CDLE a sensitivity of 83% and specificity 
of 93% are described. So it can be concluded that the DIF 
can be a useful tool for diagnosing and/or differentiating 
various causes of PCA and can be of value in the diagnosis 
of CDLE, but has a low performance for diagnosis of LPP, 
so it should not be performed on a routine basis on all scalp 
biopsies, only in histopathologically inconclusive cases.54,55

IN VIVO REFLECTANCE CONFOCAL 
MICROSCOPY
In vivo reflectance confocal microscopy (RCM) is a non-
invasive, infinitely repeatable technique for real-time, 
en face microscopic imaging of the superficial layers of 
the skin down to the superficial reticular dermis, with 
resolution at the cellular level that is close to conven-
tional histopathology. In a preliminary study performed 
by Agozzino et al., they conclude that RCM is useful for 
the management of patients affected by cicatricial alo-
pecia. RCM is a noninvasive, high-resolution imaging 

(a) (b)

(c)

Figure 11.18  (a) An early small patch of folliculitis decalvans that with naked eyes the characteristic features could 
not be recognized. (b) and (c) With trichoscopy we could identify subtle clinical signs such us tufted hairs, pustules, 
and crust.
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(a) (b)

(c) (d)

Figure 11.19  Trichoscopy findings in primary cicatricial alopecia. (a) Lichen planopilaris: peripilar casts, keratotic 
plugs and blue–gray dots. (b) Chronic cutaneous discoid lupus erythematosus: peripilar casts, follicular red dots, 
and arborizing red lines. (c) Central centrifugal cicatricial alopecia: peripilar white halo (one or two hairs emerging 
together, surrounded by white–gray halo). (d) Folliculitis decalvans: hair tufting (six or more hairs emerging from 
the same ostium).

(a) (b)

Figure 11.20  Direct immunofluorescence. (a) Chronic cutaneous discoid lupus erythematosus: granular deposits of 
immunoglobulin (IgG and IgM) and C3 at the dermoepidermal junction. (b) Lichen planopilaris: grouped globular 
deposits of IgM (cytoid or colloid bodies), adjacent to the follicular epithelium or at the dermoepidermal junction.
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Table 11.4  Primary Cicatricial Alopecia Treatment

Disease Topical Treatment Systemic Treatment Algorithm
Lichen 

planopilaris and 
its variants

•	 Clobetasol propionate 0.1% 
or betamethasone 
dipropionate 0.05% 
BID ± topical minoxidil 5%

•	 Intralesional triamcinolone 
acetonide 4–10 mg/mL 
every 4–6/weeks

•	 Topical calcineurin 
inhibitors BID for 8 weeks

•	 Topical cyclosporin (oily 
solution BID for 3 months 
and once daily for futher 
3 months

•	 Wig/cosmetic camouflage/ 
eyebrow tattoo

•	 Hydroxychloroquine 400 mg/d 
for 6 months

•	 Tetracycline antibiotics 
(Doxycycline 100 mg)

•	 Prednisone: 0.5–1 mg/kg
•	 Ciclosporin: 4–5 mg/kg/d for 

4–6 months
•	 Acitretin 10–20 mg/d
•	 Thalidomide: 100–150 mg/d for 

2–6 months
•	 Mycophenolate mofetil 

(500–1000 mg BID)
•	 5α reductase inhibitors 

Finasteride 2.5 mg/d 
Dutasteride 0.5 mg/d

First line
•	 Potent topical and/or intralesional 

corticosteroids
	 Results are assessed until 8 weeks. 

If no response shift o next level
•	 Oral corticosteroids (if 

progression is rapid)
Second line
•	 5α reductase inhibitors (for FFA)
•	 Oral esteriods
•	 Antimalarials
•	 Oral cyclosporin
•	 Tetracyclines
•	 Topical cyclosporin
Third line
•	 Oral retinoids
•	 Thalidomide
•	 Others: Griseofulvin, low molecular 

weight heparin (S/c injections 3 mg 
once weekly), 308 nm excimer laser

New therapies: PPARγ agonist like 
thiozolidinediones

Brocq 
pseudopelade

Same as LPP Same as LPP Not established.
No randomized trials

Alopecia 
mucinosa

•	 Clobetasol propionate 0.1% 
or betamethasone 
dipropionate 0.05% BID

•	 Intralesional: 
Triamcinolone acetonide 
4–10 mg/mL every 
4–6 weeks

•	 Minocycline
•	 Oral Indometacin
•	 Sistemic steroids
•	 Isotretinoin
•	 Antimalarials
•	 PUVA
•	 Interferon α-2b + Interferon γ
•	 Superfic al x-rays

First line
•	 Potent topical corticosteroids
Second line
•	 I/L triamcinolone
•	 Minocyclin
•	 Oral Indometacin
•	 Dapsone
Third line
•	 Sistemic steroids
•	 Isotretinoin
•	 Antimalarials
•	 PUVA
•	 Interferon α-2b + Interferon γ
•	 Superfic al x-rays

Chronic 
cutaneous lupus 
erythematosus

•	 Sun protection
•	 Clobetasol propionate 0.1% 

or betamethasone 
dipropionate 0.05% BID

•	 Intralesional triamcinolone 
acetonide 4–10 mg/mL 
every 4–6 weeks

•	 Topical calcineurin (0.1% 
tacrolimus ointment BID 
for 12 weeks; 1% 
pimecrolimus cream BID 
for 8 weeks

	 Others: Topical 5-FU, 
topical tazarotene, 
imiquimod

•	 Hydroxychloroquine 
200–400 mg/d

•	 Oral corticosteroids: 1 mg/Kg, 
for initial actively progressing 
disease, tapered over 8 week)

	 Oral retinoids
•	 Isotretinoin:
	 Initial regimen:
	 1 mg/kg/d
	 Maintenance
	   regimen: 10–40 mg/d
•	 Acitretin 10–25 mg/d
•	 Thalidomide: 50–300 mg/d
	 Others: Oral vitamine E, 

dapsone, oral gold, 
mycophenolate mofetil, 
methotrexate, azathioprine, 
clofazimine, systemic IFNα2, 
monoclonal anti-CD4 antibodies

First line
Topical corticosteroids
Results are assessed untill 8 weeks. If 

no response shift o next level
Second line
•	 Antimalarials
	 Oral corticosteroids
	 Oral retinoids
Third line
•	 Thalidomide, Topical immune 

modulators, oral vitamine E, 
dapsone, oral gold, 
mycophenolate mofetil, 
methrotexate, azathioprine, 
clofazamine, systemic IFNα2, 
monoclonal anti-CD4 antibodies, 
topical 5-FU, topical tazarotene, 
imiquimod

(Continued)
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Table 11.4  (Continued) Primary Cicatricial Alopecia Treatment

Disease Topical Treatment Systemic Treatment Algorithm
Central 

centrifugal 
cicatricial 
alopecia

•	 Class I or II potent 
Topical corticosteroids: 

Clobetasol propionate 0.1% 
or betamethasone 
dipropionate 0.05% BID 
(cream, gel, lotion, foam)

I/L Triamcinolone acetonide 
3–10 mg/mL every 
4–6 weeks

Tetracyclines:
•	 Tetracycline hydrochloride 

500 mg/12 h
•	 Doxycycline 100 mg/12 h

First line
•	 Minimize practices causing local 

trauma
Second line
•	 Potent topical or intralesional 

corticosteroids
•	 Tetracyclines

Alopecia 
Mucinosa

I/L Triamcinolone acetonide 
3–10 mg/mL every 
4–6 weeks

Treatment of underlying 
lymphoproliferative disease if 
present

Not established.
No randomized trials

Folliculitis 
decalvans

Topical antibiotics
•	 Fusidic acid
•	 Mupirocin
•	 Indomethacin Gel 3%

•	 Oral antibiotics:
•	 Rifampicin (300 

BID) + clindamycin (300 mg 
BID) for 10 weeks

•	 Rifampicin + (doxycycline/
ciprofl xacin/clarithromycin)

•	 Fusidic acid 500 mg/d for 
3 weeks

•	 Minocycline 100 mg BID
•	 Azithromycin 500 mg for 

three days monthly
•	 Trimetoprim/sulfametoxazol 

1 g/d for 1–2 m
•	 Dapsone 100 mg/d
•	 Oral isotretinoin
•	 Oral zinc

First line
•	 Oral (minocycline/Azithromicine) 

± topical antibiotics
Second line
•	 Oral rifampicin + clindamicin
•	 Rifampicin + other antibiotic
•	 Rifampicina + topical antibiotics
Third line
•	 Oral Isotretinoin
•	 Oral fuscidic acid
•	 Oral zinc
•	 Dapsone
•	 Others: Laser epilation,
	 radiotherapy, human 

immunoglobulin, photodinamic 
therapy

Dissecting 
folliculitis

•	 Topical antibiotics 
(Clindamycin gel 1%)

•	 Topical retinoid 
•	 Intralesional triamcinolone 

acetonide 3–10 mg/mL 
every 4–6 weeks

•	 Isotretinoin: 1 mg/kg/d for 
4 months, followed by 0.75 mg/
kg/d for an additional 
6 months—In cases of 
intolerance, 10 mg/d 
continuously

•	 Oral antibiotics (same as FD)

First line
•	 Oral isotretinoin ± I/L 

triamcinolone acetonide
Second line
•	 Oral antibiotics ± topical 

antibiotics/topical retinoids
Third line
•	 Low dose corticosteroids
•	 Colchicine
•	 Dapsone
•	 Others: Excision and skin 

grafting, laser and radiotherapy, 
adalimumab 40 mg every other 
week

Acne keloidalis 
nuchae

•	 Clobetasol 0.05% lotion or 
foam

•	 Intralesional triamcinolone 
acetonide 10 mg/mL 
monthly

•	 Antibacterial shampoos 
(such as povidone-iodine)

•	 Oral antibiotics BID
•	 Clindamycin
•	 Minocycline
•	 Doxycycline
•	 Cefadroxil

•	 Surgical excision
•	 CO2 laser
•	 Diode laser hair epilation
•	 Radiotherapy
•	 Isotretinoin

First line
•	 Potent topical corticosteroids
•	 Oral antibiotics + topical steroids/

intralesional triamcinolone
Second line
•	 Surgical excision
•	 CO2 laser
•	 Diode laser hair epilation
Third line
•	 Radiotherapy
•	 Isotretinoin

Acne necrotica Monthly injections of 
triamcinolone acetonide 
10 mg/mL

Oral antibiotics (same as AKN)
Oral isotretinoin

Not established
No randomized trials

(Continued)
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technique that may be helpful in the diagnosis and fol-
low-up of scarring alopecia. Moreover, RCM could be 
used for choosing the biopsy site for more informative 
histology. Also, they identified a series of RCM features 
of scalp on LPP and CDLE correlating with the histo-
pathological evaluation. During the treatment follow-
up of the cases, RCM was shown to be sensitive for the 
identification of therapeutic response. Although RCM 
is an emerging technique in this area, it could be very 
promising in the future for both diagnosis and monitor-
ing of these patients.56–58

TREATMENT
The treatment of PCA is difficult due to the delay in 
treating patients when irreversible scarring has already 
occurred. Moreover, the variety of treatments may reflect 
the current little evidence that exists for PCA. There are 
limited data sources and published literature on treat-
ments, with low levels of evidence, having no random-
ized clinical trials, so that we can base only on case series 
and personal experiences. Since the causes are mostly 
unknown, therapy has remained empiric and nonspe-
cific. The goal of treatment of PCA is to stop the scarring 
process, reduce follicular inflammation, and stop irre-
versible destruction of the follicle. However, the treat-
ment of all types of PCA may be very difficult, since there 
are no consistent markers to trace the treatment progress. 
The therapeutic approach should be based on the severity 
and extent of the disease, the type of inflammatory infil-
trate, the final diagnosis, and the patient’s tolerance to the 
treatment, both topical and systemic treatments being 
valid. Often it is necessary to aggressively treat to prevent 
progression of the disease. In general, local treatment 
should be used for limited disease, and systemic modali-
ties should be reserved for cases of rapidly progressive 
and refractory extensive local treatment. A general rule 
followed is to treat lymphocytic PCA with immunosup-
pression and neutrophilic PCA with antimicrobials or 
dapsone (Table 11.4).59–81
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