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Abstract

Linear atrophoderma of Moulin (LAM) is a rare, benign dermatosis characterized by
unilateral, hyperpigmented, slightly atrophic plaques distributed along Blaschko’s lines. We
report the case of an 18-year-old woman with a four-year history of asymptomatic lesions on
the right abdomen, thigh, and foot. Histopathology revealed basal layer hyperpigmentation,
mild collagen thickening, and a sparse perivascular lymphocytic infiltrate, without sclerosis.
The clinical and histological findings confirmed the diagnosis of LAM. Given the stable
course and absence of symptoms, a conservative approach with follow-up was adopted.
This case underscores the importance of recognizing LAM’s distinctive presentation to
avoid unnecessary treatments.

Keywords: linear atrophoderma of Moulin; Blaschko’s lines; mosaicism; cutaneous
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1. Introduction

Linear atrophoderma of Moulin (LAM) is an uncommon, acquired dermatosis initially
recognized by Moulin et al. in 1992 [1]. It manifests as unilateral, hyperpigmented, slightly
atrophic plaques distributed along Blaschko’s lines, typically appearing in childhood or
adolescence. Lesions progress over several months before stabilizing, with no preceding
inflammation or subsequent sclerosis [2,3].

The pathogenesis remains unclear, though somatic mosaicism from a postzygotic
mutation is the most widely accepted hypothesis [4]. An immune-mediated mechanism
has also been suggested, supported by reports describing histological features consistent
with connective tissue disease in some patients with LAM [5]. Clinical variants include
forms with a preceding inflammatory phase [6], telangiectatic erythema [7], or atypical,
bilateral, or multiple band-like blaschkoid patterns [8].

Given its rarity and clinical overlap with other linear dermatoses, recognition of
its distinctive blaschkoid distribution is essential. We present the case of an adolescent
showing the characteristic clinical and histological features of LAM, aiming to highlight
diagnostic considerations and management approach.

2. Case Report

An otherwise healthy 18-year-old female presented with a four-year history of asymp-
tomatic cutaneous lesions on the right side of her body. The first lesion appeared as a
small, well-defined, brownish macule on the right abdomen, which gradually enlarged and
became slightly depressed. Over time, additional similar lesions developed on the right
posterior thigh and the dorsum of the right foot. No preceding erythema, induration, or
inflammatory symptoms were reported. The patient denied trauma, preceding skin disease,
systemic complaints, or constitutional symptoms.
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2.1. Dermatological Examination

On clinical examination, multiple, well-demarcated, hyperpigmented plaques were
observed in a linear arrangement strictly following Blaschko’s lines. On the right flank
and abdomen, the plaques showed a slightly atrophic, smooth surface (Figure 1). On the
posterior aspect of the right thigh, similar lesions extended longitudinally in a blaschkoid
pattern (Figure 2). The surrounding skin appeared normal, without signs of sclerosis,
induration, or active inflammation. Hair, nails, and mucous membranes were spared.
Neurological and musculoskeletal examinations revealed no abnormalities.

Figure 1. Hyperpigmented, well-demarcated atrophic plaques distributed linearly along Blaschko’s
lines on the right flank and abdomen.

Figure 2. Similar atrophic hyperpigmented plaques following a blaschkoid pattern on the posterior
region of the right thigh.
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2.2. Complementary Tests

Routine laboratory tests were within normal limits. A 4 mm punch biopsy taken from
the abdominal lesion was formalin-fixed, paraffin-embedded, and stained with H&E; no
immunohistochemical studies were performed. It showed basal layer hyperpigmentation,
mild epidermal ridge flattening, and slightly thickened collagen bundles in the superficial
dermis, with preserved elastic fibers. A sparse superficial perivascular lymphocytic infil-
trate was present, without evidence of dermal sclerosis or significant inflammatory activity.
These findings were consistent with the diagnosis of LAM.

2.3. Management and Evolution

Given the absence of symptoms and the limited extent of the lesions, no systemic
treatment was initiated. The patient was counselled on the benign and non-progressive
nature of the condition. At 12 months of follow-up, lesions remained clinically stable
without new plaques, induration, or functional impact.

3. Discussion

LAM is an uncommon dermatological condition characterized by the sudden onset
of unilateral, hyperpigmented, atrophic plaques that follow Blaschko’s lines, typically
arising during childhood or adolescence and stabilizing without spontaneous remission.
The absence of preceding inflammation or subsequent sclerosis distinguishes it from other
linear dermatoses [1-3].

Beyond the classic presentation, rarer variants have been described, including an
inflammatory-onset form that begins with erythematous or bruise-like plaques and evolves
into hyperpigmented, slightly atrophic bands [6]; a telangiectatic variant marked by persis-
tent telangiectatic erythema within blaschkoid bands with little or no induration [7]; and
atypical distributions characterized by bilateral or symmetric involvement [9], multiple par-
allel bands [10], cervical or facial localization [8,11], and occasional adult-onset courses [12],
sometimes accompanied by pigmentary associations such as lentiginosis [13].

The etiology remains incompletely understood. The most widely accepted hypothesis
involves somatic mosaicism affecting keratinocytes or fibroblasts. In this model, an early
postzygotic mutation generates a genetically distinct keratinocyte or fibroblast clone that
expands along embryonic cell migration lines, producing the strictly blaschkoid, unilateral
distribution and midline respect; the earlier the mutational event, the broader the segment
involved. Because the mutation is confined to somatic tissue (not the germline), familial
recurrence is not expected [4]. An autoimmune mechanism has also been suggested,
supported by reports of positive autoantibodies in some patients. Specifically, isolated
cases have documented systemic autoimmunity with positive antinuclear antibodies (ANA)
and anti-ribonucleoprotein (RNP), and immunophenotypic shifts (low IgM and a reduced
CD4/CDS8 ratio), together with histologic features that overlap with connective-tissue
disease and support a localized immune-driven matrix-remodeling process without frank
sclerosis [5]. In our case, ANA testing was negative, and there were no systemic symptoms
or laboratory findings suggestive of autoimmune disease, underscoring that any immune
contribution is likely heterogeneous and confined to a subset of patients.

Histopathologically, LAM typically demonstrates hyperpigmentation of the basal
layer, mild thickening or preservation of dermal collagen bundles, and a scant perivascular
lymphocytic infiltrate, with preservation of elastic fibers [3,7]. Dermal atrophy is not
usually observed; the apparent clinical depression is thought to result from localized
loss of subcutaneous tissue [14]. Our patient’s biopsy findings matched this description,
supporting the diagnosis.
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The principal differential diagnoses are idiopathic atrophoderma of Pasini and Pierini
(APP) and linear morphea. APP typically presents in teenagers or young adults with bilat-
eral, often symmetric, slate-gray depressed patches on the lower back and trunk that have
an abrupt “step-off” edge but never follow Blaschko’s lines; histology in early lesions shows
broadened collagen bundles with only a scant, chronic perivascular infiltrate, whereas older
plaques evolve to tightly packed, sometimes hyalinized collagen without true sclerosis of
deeper tissues and with little epidermal change beyond mild basal hyperpigmentation. By
contrast, morphea shows firm, ivory-white sclerosis (often with a violaceous rim when
active), can involve virtually any site, and on histology transitions from an inflammatory
border (thickened/edematous collagen, a moderate lymphocytic infiltrate, endothelial
swelling and perivascular edema) to late-stage dense, homogenized dermal collagen with
adnexal atrophy and replacement of subcutaneous fat by sclerotic collagen; vessel wall
fibrosis/narrowing and even fascial involvement may occur in advanced disease. LAM
is distinguished from both by its strictly blaschkoid, usually unilateral, hyperpigmented
band-like plaques with minimal or no induration and a course that stabilizes after a brief
spread [2,4,15,16]. Table 1 summarizes the main differences between these three entities.
Other Blaschko-linear dermatoses, such as incontinentia pigmenti, focal dermal hypoplasia,
lichen striatus, and epidermal nevi, can generally be ruled out through careful clinicopatho-

logic correlation [2].

Table 1. Comparative clinical and histopathological characteristics of LAM, APP, and morphea.

Linear Atrophoderma of

Idiopathic Atrophoderma of

Feature Moulin (LAM) Pasini-Pierini Morphea (Plaque Type)
Childhood or adolescence Adolescence to early Childhood or adult
Age at onset .
adulthood presentation
Sex predominance Equal in both sexes Female Female

Lesion morphology

Narrow, band-like
hyperpigmented plaques
following Blaschko’s lines;
slight surface thinning; little
or no induration.

Oval depressed patches with a
smooth surface and a sudden
step-down at the edge;
gray-brown color; lesions do
not trace Blaschko’s lines;
older plaques may feel firmer
centrally.

Firm, ivory-white sclerotic
plaques; when active, borders
can show a violaceous rim;
induration is typical.

Unilateral blaschkoid tracks

Lower back and trunk, chest,

Variable—many sites

Distribution on trunk/limbs, usually arms, abdomen; often bilateral ~depending on subtype.
respecting midline. and fairly symmetric.
Basal-layer Early: broadened collagen Active border:
hyperpigmentation; mild bundles with a scant, chronic  thickened/edematous
thickening or preservation of  perivascular lymphocytic collagen with a moderate
collagen bundles infiltrate. Late: collagen lymphocytic infiltrate and
accompanied by a sparse tightly packed /homogenized endothelial swelling. Late
Histopathology superficial Pgri\(ascular . in indurated areas; epidermis  sclerotic stage: densely .
lymphocytic infiltrate. Elastic  largely unremarkable except packed sclerotic collagen with
fibers are typically preserved,  mild basal hyperpigmentation ~adnexal atrophy and
and there is no dense dermal in long-standing plaques. replacement of subcutaneous
sclerosis; adnexal structures fat by collagen; vessel-wall
are generally retained. fibrosis/narrowing and
possible fascial involvement.
Brief spreading phase Long-standing; can persist for ~ Unpredictable; a plaque may
Course/evolution followed by prolonged years and slowly enlarge. remain active for a few years
stability. (stage-dependent).
. Generally stable; impact Tends to extend; cosmetic Outcome tied to subtype/site;
Prognosis

mainly cosmetic.

impact predominates.

sclerosis/atrophy may persist.
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Although LAM is benign and self-limiting in progression, its cosmetic impact can
be significant, especially when affecting visible areas. Multiple therapeutic approaches
have been attempted with variable results. In practice, the absence of a proven standard of
care and the typically stable natural history make conservative observation appropriate for
asymptomatic, cosmetically acceptable disease, while treatment is individualized to activity,
extent, and patient preference. Topical corticosteroids (with or without tacrolimus) have not
shown consistent benefit, whereas topical calcipotriol has achieved partial improvement in
single-case reports, particularly when used early [3]; hydroquinone and topical retinoids
have generally failed to meaningfully change established plaques. Among systemic options,
methotrexate has produced clinical improvement in pigmentation and shallow atrophy in
a published case, supporting the idea that immunomodulation may help selected, more
extensive presentations [17], while colchicine combined with calcipotriol and vitamin E
yielded partial repigmentation in a recent report [8]. Historical therapies such as potassium
para-aminobenzoate (Potaba), high-dose penicillin, and heparin are inconsistently helpful—
one older case suggested stabilization with Potaba, but later summaries judge these options
broadly ineffective [3,16,18]. As a procedural option, intralesional platelet-rich plasma
(PRP) has been reported to lessen plaque depression without meaningful improvement in
pigmentation or surface texture, and may be considered only for cosmetic contouring in
selected patients [10]. Overall, management is best framed as: observation and counselling
for stable disease; a trial of topical calcipotriol for early or active lesions; PRP for cosmetic
contour only; and systemic methotrexate as an individualized option for extensive or
progressive disease, recognizing that current evidence rests on single cases and small series.

Raising awareness of LAM'’s distinct clinical pattern is essential to prevent misdiagno-
sis and avoid unnecessary or ineffective treatments. Future prospective studies and case
series may help clarify its pathogenesis, define its nosological position relative to APP and
morphea, and evaluate potential targeted therapies.

4. Conclusions

LAM is an uncommon, benign dermatosis with a characteristic blaschkoid distribution
and distinctive histopathological features. Recognition of its stable, non-progressive course
is crucial to differentiate it from other linear dermatoses, such as APP or linear morphea,
thereby avoiding unnecessary investigations or treatments. Although several therapeutic
options have been reported with variable outcomes, there is no established standard of
care, as the available evidence remains limited to isolated case reports. Our case reinforces
the importance of accurate diagnosis, appropriate patient counselling, and a conservative
approach in asymptomatic, stable presentations. Further studies are needed to elucidate its
pathogenesis and to evaluate the efficacy of emerging therapeutic strategies.
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Abbreviations

The following abbreviations are used in this manuscript:

LAM Linear atrophoderma of Moulin
APP  Atrophoderma of Pasini and Pierini
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