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Background: Linear cutaneous lupus erythematosus is a rare subtype of lupus erythematosus (LE) No. 1 Shuaifuyuan, Dongcheng
that develops linear lesions following the lines of Blaschko. Linear cutaneous lupus erythematosus may  District, Beijing, 100730, China.
present as various subtypes of LE, including linear discoid lupus erythematosus. There are few reports  E-mail: mdonglai@sohu.com
about pigmentedlinear discoid lupus erythematosus in the literature.
Aims: We aimed to summarize the clinical and pathological features of patients with pigmented linear
discoid lupus erythematosus following the lines of Blaschko.
Methods: Eighteen patients with pigmented linear discoid lupus erythematosus attending the outpatient
department of the Dermatology, Peking Union Medical College Hospital, China, were enrolled in the study.
We recorded clinical data including sex, age at onset, disease duration, location and distribution of the
lesions, symptoms, trigger factors, antinuclear antibody (ANA) testing, therapy, and therapeutic responses.
Histopathological features were also summarized.
Results: All 18 patients presented with well-defined brownish pigmented linear or segmental macules
or plaques, following the lines of Blaschko. All the lesions were located on the head or neck. Unilaterally
distributed lesions were found in 94.4% of patients. Two patients showed low titers of ANA in a speckled
pattern. No systemic involvement or progression to systemic LE was noted. The patients were clinically
diagnosed as pigmented lichen planus (55.6%), pigmented linear discoid lupus erythematosus (33.3%),
and linear morphea (11.1%) before histopathological examination.
Limitations: The study was retrospective and directimmunofluorescence was not performed. Not all patients'
information was available and 4 patients were lost to follow-up because their contact information was changed.
Conclusion: Pigmented linear discoid lupus erythematosus mostly occurs on the head and neck. It
manifests as brownish macules along the lines of Blaschko. Differentiation between pigmented linear
discoid lupus erythematosus and other dermatoses that have a linear distribution can be difficult both
clinically and pathologically, but histological details can help distinguish them.
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Introduction

Lupus erythematosus (LE) is an inflammatory autoimmune
disease with various clinical presentations. It ranges from
the localized form of the disease (restricted to the skin) to
the systemic form. Linear cutaneous lupus erythematosus,
proposed by Abe et al. in 1998, is a rare subtype of LE that
presents with linear lesions.' The lesions are usually limited
to the skin without systemic involvement, and progression to
SLE is infrequent.? About 100 cases of linear cutaneous lupus
erythematosus have been reported in literature,” and it may
present as linear discoid lupus erythematosus, LE profundus,
subacute cutaneous lupus erythematosus (SCLE), bullous
LE, and linear localized scleroderma associated with discoid
lupus erythematosus (DLE).>®* DLE is characterized by
erythematous, atrophic, hyperkeratotic, dyschromic discoid
lesions, and linear discoid lupus erythematosus develops
with a linear or segmental arrangement of DLE lesions
following the lines of Blaschko. There have been a few case
reports about pigmented linear discoid lupus erythematosus,
which can be confusing in clinical differentiation from
pigmented lichen planus, lichen planopilaris, atypical
psoriasis, lichen sclerosus et atrophicus, lichen striatus and
other dermatoses.”'

The objective of this study was to describe a series of
18 Chinese patients with pigmented linear discoid lupus
erythematosus following the lines of Blaschko and to
characterize the clinical and histopathological features in
them.

Methods

A key word "linear lupus erythematosus" was searched in our
electronic medical system, and cases with pigmentation lesion
records were collected. Finally, there were 18 pigmented linear
discoid lupus erythematosus patients with comprehensive
available information seen at our department of Dermatology
between 2006 and 2017. The diagnosis of pigmented linear
discoid lupus erythematosus had been previously made with
clinical photographs, medical records, and histopathological
confirmation. For all patients, we obtained the clinical data
from the records including sex, age at onset, disease duration,
location and distribution of the lesions, symptoms, trigger
factors, antinuclear antibody (ANA) testing, therapy and
therapeutic response. Formalin-fixed and paraffin-embedded
skin biopsy specimens from all patients were re-examined by
two dermatopathologists, and histopathological features were
recorded

Results

Demographic and clinical data of the patients are presented
in Table 1. There was a total of 18 patients including 10 male
patients and 8 female patients, and the male-to-female
ratio was 1.25:1. The mean age at onset was 39.1 years
(range 12-60 years). The mean duration of lesions at
presentation was 9.7 months (range 10 days—3 years).

Pigmented linear discoid lupus erythematosus

All 18 patients presented with well-defined brownish
pigmented linear or segmental macules or plaques [Figure 1]
following the lines of Blaschko, and 14 patients presented
with atrophic lesions. All the lesions were located on
the head or neck. Lesions were unilateral in 17 (94.4%)
patients with 9 cases on the right side and 8 cases on the
left, whereas 1 (5.6%) patient had bilateral involvement.
Most lesions were asymptomatic, and only six patients had
slightly itching. Three patients recalled possible trigger
factors: one patient had preceding local injury 3 months
before appearance of the lesion, one patient suffered from
high mental stress at work, and one patient had a sunburn
before the lesions appeared. Alopecia of the involved area
was noted in one patient. There was no history of similar
cases in the family or history of photosensitivity in any
of the 18 patients. No systemic involvement was noted in
the record available. Two patients showed low titers of
ANA, in a speckled pattern. Dermoscopic examination was
performed in one patient and showed blue-whitish pigment
granules, reticulate pigmentation, and white structureless
arcas [Figure 2]. Follow-up data were available for
14 patients [Table 1].

Regarding therapy, the patients had received various treatment
options, such as topical calcineurin inhibitor (z = 9; 50%),
oral antihistamine (n = 1; 5.6%), hydroxychloroquine (n = 4;
22.2%), topical corticosteroid (n = 6; 33.3%), topical
tretinoin (n = 3; 16.7%), and 755-nm laser (n = 1; 5.6%)).
Lesions improved in nine patients, remained stable in four
patients, worsened in one patient, and four patients were lost to
follow-up. No progression to SLE was noted within a median
follow-up of 2.2 years duration (ranging from 2 months to
9 years). Patients were clinically diagnosed as pigmented
lichen planus (n = 10; 55.6%), pigmented linear discoid lupus
erythematosus (n = 6; 33.3%), and linear morphea (n = 2;
11.1%) before the histopathological examination. The
diagnosis of pigmented linear discoid lupus erythematosus
was confirmed by histopathological findings in all 18 patients,
with hyperkeratosis, follicular plugging, epidermal atrophy,
vacuolar basal cell degeneration, pigmentary incontinence
in the upper dermis, and perivascular and periadnexal
infiltration [Figure 3]. Obvious hair follicle destruction and
reduction in number of follicles were noted in four patients.
Periodic acid—Schiff (PAS) staining showed basal membrane
thickening and a mucin stain revealed mucin deposition in
the dermis [Figure 4]. Direct immunofluorescence (DIF)
testing was not done since it is not performed routinely in
our department.

Discussion

The linear and segmental manifestations of DLE along
the lines of Blaschko suggest a different pathomechanism
of DLE in these cases. It is widely accepted that cutaneous
lesions following Blaschko lines are caused by genetic
mosaicism, reflecting the pathways of migration and
proliferation of abnormal keratinocytes arising during
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Table 1: Clinical characteristics of patients with pigmented linear discoid lupus erythematosus

Patient/ Age at onset Disease duration Location Symptoms Clinical Positive Treatment Treatment Trigger
sex (years) (months) diagnosis antibodies efficacy factor
1/male 47 7 From the right lower lip No LP -) TCI Improvement None
to neck
2/female 12 18 Left forehead, left lateral No Linear =) TCI N/A None
eyelid, and left jaw morphea
3/female 49 36 Left outer canthus Pruritus LP ANA 755-nm laser Improvement None
S 1: 80 (+)
4/male 31 1 From right jaw to neck  Pruritus LCLE =) OA, TT Stable None
5/male 36 3 Left nasal dorsum No LP N/A HCQ, TCI, TT Stable Trauma
6/male 60 3 From right jaw to neck  Pruritus LP -) HCQ, TCIL Improvement None
7/female 40 2 From right forehead to  No LP N/A HCQ, TT Improvement None
nasal dorsum
8/male 45 1 Left forehead No LCLE -) TC Improvement None
9/female 46 3 Right jaw No LCLE =) TC N/A None
10/ 40 12 lateral forehead and Pruritus LpP N/A TCI N/A None
female neck
11/male 31 24 Left jaw No LP =) TC Stable None
12/ 46 10 days Right forehead Pruritus LP -) TC Improvement High
female mental
pressure
13/male 43 2 Left jaw No LCLE ANA TC Stable None
S 1: 80 (+)
14/male 50 6 Left forehead and left No LP ) TCI Improvement None
nasal alar
15/male 16 12 From right lower lip to  No LP -) TCI Aggravation None
neck
16/ 27 36 Right postaurem Pruritus LCLE =) TCI Improvement Sunburn
female
17/ 42 6 Left nasal dorsum No Linear -) HCQ, TCI N/A None
female morphea
18/male 54 3 From right jaw to neck  No LCLE =) TC Improvement None

N/A: Not available, ANA: Antinuclear antibody, HCQ: Hydroxychloroquine, TCI: Topical calcineurin inhibitors, TT: Topical tretinoin, OA: Oral antihistamine,
TC: Topical corticosteroid, LCLE: Linear cutaneous lupus erythematosus, LP: Lichen planus

Figure 1a: Unilateral, segmental brown macules from the right angulus oris Figure 1b: Segmental grey-brown macules on the forehead with alopecia in
to neck the affected area

embryogenesis.'"!> The cells arising from these mosaicisms genetically abnormal skin cells rather than the normal
express neoantigens capable of eliciting local immune immune cells.”® Nearly half of the patients with linear LE
responses.* Therefore, linear discoid lupus erythematosus were children younger than 18 years old in one report.” But
along the lines of Blaschko may related to the lesional the existence of patients with a later onset indicates that
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there may be other factors besides genetic predisposition
that affect the appearance of skin lesions.” The trigger for
the onset of the cutaneous disease may be trauma, viral
infection, primary irritation, or exogenous agents such as
ultraviolet light, drugs, pesticides, heavy metals, or other
elements.'*'® This may explain why 11 patients (61.1%) in
our series had a late onset of the disease (>40 years).

Figure 1c: Multiple brown papules and macules on the left side of the face
in a linear form with skin atrophy

Figure 2a: Segmentally distributed linear macules from the left outer

canthus

Pigmented linear discoid lupus erythematosus

To summarize the literature, the lesions of pigmented linear
cutaneous lupus erythematosus most commonly develop
on the head (68.8%), followed by the upper limbs, trunk,
neck and lower limbs.? All the lesions of pigmented linear
discoid lupus erythematosus in our series were located
on the head and neck, and no limb or trunk involvement
was found. In the majority of our cases, the lesions were
restricted unilaterally to one anatomical site, whereas there
have also been reports of bilateral or widespread lesions.!"!#
Predominance in females is also described in the literature,?
but there is a slight male predilection (M/F: 10/8) in our
case series, which may be explained by a small sample
size. Photosensitivity may be observed, though all our cases
denied having photosensitivity.

Linear discoid lupus erythematosus has been usually
characterized as comprising scaly, papular or erythematosus
lesions with partly whitish atrophy arranged in linear or
segmental patterns. Calcinosis cutis and secondary milia are
uncommon manifestations.” Scalp involvement can cause
scarring alopecia. In contrast, pigmented linear discoid lupus
erythematosus in our series presented as brownish continuous
macules following the lines of Blaschko, with or without
atrophy, and no discoid or scaly lesions were noted. The
lesions can be asymptomatic or pruritic.> Most commonly,
ANA are negative or with low positive titers.

The histological characteristics of pigmented linear discoid
lupus erythematosus include hyperkeratosis, follicular
plugging, atrophy of the epidermis and liquefaction

degeneration of the basal layer, with dense perivascular
and periadnexal lymphocytic infiltrates and pigmentary
incontinence in the dermis. Civatte bodies may present in
some cases.’ PAS staining reveals thickening of the epidermal
basement membrane, and alcian blue staining reveals mucin
deposition in the reticular dermis. DIF of lesional skin is
positive in most cases.>?

Figure 2b: Dermoscopic examination showed blue-whitish pigment granules,
reticulate pigmentation, and white structureless areas. (polarized, %300,
MoleMax HD; Digital Imaging Systems, Austria)
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Figure 3a: Hyperkeratosis, follicular plugging, vacuolar basal Figure 3b: Hyperkeratosis, follicular plugging, vacuolar basal cell

cell degeneration, and perivascular and periadnexal infiltration in degeneration, and perivascular and periadnexal infiltration in dermis
dermis (H and E, x40) (H and E, x40)

Figure 3c: Epidermal atrophy, vacuolar basal cell degeneration, pigment Figure 3d: Liquefaction degeneration of epidermal basal layer and pigment
incontinence, and perivascular and periadnexal infiltration of mononuclear incontinence (H and E, x100)
cells (H and E, x40)

Figure 4a: PAS stain showing obvious basal membrane thickening Figure 4b: Mucin stain showing mucin deposition in dermis
(PAS stain, x100) (Alcian blue stain, x100)
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Pigmented linear discoid lupus erythematosus did not
clinically present as discoid, erythematosus, and scaly
lesions in our series and only six of our patients (33.3%)
were correctly diagnosed before histopathological
examination. Several inflammatory dermatoses follow the
lines of Blaschko or present linear configurations including
linear discoid lupus erythematosus, psoriasis, linear
morphea, lichen sclerosus et atrophicus, lichen striatus, and
especially linear lichen planus and linear lichen planopilaris
are important differential diagnosis. Linear lichen planus
is the most important differential diagnosis of pigmented
linear discoid lupus erythematosus, because they both can
manifest as linear pigmented or nonpigmented macules
with liquefaction degeneration of the basal layer and dense
lymphocytic infiltrates on histopathology. But classic
histopathologic findings such as necrotic keratinocytes and
a lichenoid infiltrate in the papillary dermis, together with
the absence of dilated infundibula with plugs of cornified
cells, thickened basement membrane, perivascular and
periadnexal infiltrates and mucin deposition can point
to a diagnosis of lichen planus.?'** Lichen planopilaris
is considered as a follicular variant of lichen planus. It
typically distributed over the scalp, although nonscalp
areas can rarely be affected. However, most of the patients
in our series had lesions distributed over the face and
neck, and only six patients had partial scalp involvement.
It is reported that more than 50% of patients with lichen
planopilaris have scalp pruritus, perifollicular erythema,
and perifollicular scaling at presentation,” which were
absent in all 18 patients. Histopathologically, inflammation
affects the hair follicles with perifollicular fibrosis, and
decreased numbers of hair follicles can be seen in different
stages of lichen planopilaris. While thickening of the
epidermal basement membrane and mucin deposition are
also absent in lichen planopilaris. Lichen striatus rarely
occurs on the face, and the epidermal basement membrane
thickening, dermal deposition of mucin, and positive
finding on direct immunofluorescence are present in LE but
not in lichen striatus. Histopathological manifestations such
as confluent parakeratosis in the stratum corneum, regular
club-shaped acanthosis of the epidermis, and dilated blood
vessels in dermal papillae are compatible with psoriasis.
Thick, closely packed, hyalinized collagen bundles in
the dermis help differentiate linear morphea from linear
discoid lupus erythematosus. The distinctive thinned
epidermis and papillary dermal homogenization in lichen
sclerosus et atrophicus can help rule out linear discoid lupus
erythematosus. Other diseases that have perivascular and
periadnexal infiltrates in the dermis such as leprosy, syphilis,
polymorphous light eruption and arthropod bites should
also be considered as pathologic differential diagnosis.

Treatment of pigmented linear discoid lupus erythematosus
may be challenging. For patients with photosensitivity,
strict sun protection is suggested. Topical corticosteroid
and topical calcineurin inhibitors are topical treatment

Pigmented linear discoid lupus erythematosus

options for cases presenting with limited cutaneous lesions.
Physical treatments such as laser therapy, cryotherapy, and
dermabrasion can also be selected.'” Other systemic therapies
may be used in recalcitrant cases, such as antimalarial drugs,
corticosteroids, immunosuppressive drugs, biological drugs,
dapsone, thalidomide and oral retinoids.>!"!?

The limitations of our study include that this is a retrospective
investigation in one medical center relying on the review of
electronic data. It should be noted that there maybe some cases
missed since we only searched the key word "linear lupus
erythematosus" in our electronic medical system and some
cases may be misdiagnosed to other dermatoses and were not
recorded under this index. We did not see all patients in person
to systematically categorize skin findings and the results may
not be generalizable. And direct immunofluorescence was
not performed.

Conclusion

We present a series of 18 Chinese patients with pigmented
linear discoid lupus erythematosus. Clinically, pigmented
linear discoid lupus erythematosus manifests as brownish
macules along the lines of Blaschko. The differentiation
between pigmented linear discoid lupus erythematosus and
other linear dermatoses such as pigmented linear lichen
planus and linear lichen planopilaris can be difficult clinically,
but histological details can help distinguish these different
entities. The recognition of such rare DLE subtype may have
important clinical implications.
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