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Abstract

Linear Atrophoderma of Moulin (LAM) is a rare dermatologic condition
characterized by linear, hyperpigmented or hypopigmented atrophic lesions
that follow Blaschko’s lines. Typically emerging in childhood or early
adulthood, Linear Atrophoderma of Moulin remains poorly understood, with
few cases reported in the literature. It is often misdiagnosed due to clinical
overlap with other dermatoses, particularly Linear Morphea. While the
disease is generally benign, it can cause cosmetic and functional issues. No
standardized treatment exists, and therapeutic responses vary.

We report the case of a 22-year-old female who presented with a 17-year
history of unilateral hyperpigmented and mildly atrophic patches on her left
side, including the arm, breast, trunk, and leg. These lesions followed
Blaschko’s lines and were accompanied by occasional calf pain and
weakness. There was no history of inflammation, systemic symptoms, or
relevant family history. Previous misdiagnoses included eczema and
psoriasis, with no response to conventional treatments. A skin biopsy revealed
basal layer hyperpigmentation, dermal collagen thickening, and perivascular
lymphocytic infiltrates, supporting a diagnosis of Linear Atrophoderma of
Moulin.

The patient was treated with oral methotrexate (20 mg weekly) and topical
therapy consisting of betamethasone and calcipotriene. This treatment was
maintained for one year under regular clinical monitoring.
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The patient showed significant clinical improvement, including reduced
calf pain, diminished weakness, and noticeable fading of hyperpigmented
lesions, no new lesions developed during treatment. However, three months
after discontinuation of methotrexate, new lesions appeared and symptoms
recurred, highlighting the potential need for ongoing management in chronic
cases.

This case emphasizes recognizing Linear Atrophoderma of Moulin as a
distinct clinical entity and differentiating it from mimicking conditions such
as Linear Morphea. Methotrexate, in combination with topical corticosteroid
and vitamin D analog therapy, appears to offer a promising treatment option.
Continued research is essential to establish effective, long-term treatment
protocols.

Keywords:  Atrophoderma,  Betamethasone,  Blaschko’s  lines,
Hypopigmentation, Hyperpigmentation, Methotrexate.



Mutah Journal for Natural, Applied and Health Sciences, Vol. 40. No. 2, 2025.

& .JIMLBLAY\UJG 9\9&\&.311!3@}33:0\13&‘;2&\ Alall e

T Salpall i) e
Dr.ali alsravrah@\;ahoo.com
aaal gy glia
hananraed1999@yahoo.com
" Ghskd) Jie Jal
amal2018@mutah.edu.jo
uadla

S i Lyseia il s 506 dals Al a (LAM) ¥l dadll alall s
Bale Wsal Ll alall joaca jelay Sl daghd aiti il Ay ol ¢puaill ddajia
b Anaa ALE Vs 3ga5 pe s asghe e I Vs Sl golll gl dlgalall dlaye
By gl dals Gabdl ge el Jalml) o laa (ot Lo Glle Laplll galial)
Abient JSLie G 8 4 V) ple JS0 des gl o 00 a2l o Aidadl) daaidl
Aoadlall blaiuy) Calidng casge z0le dag Y LAadulagg

o e ke 17 sy il ) Gpas e 22 jaadl e ils el Alla e 3l
g 3ally (sailly g Gl 3 Ly e Lgila le DUl Byaliny gl i cilal) Aol
AY s e Gl 8 Caaag ol dusaian il oKL Lashaa Y s3a il L Ll
Glapill clady ila 65 Jile )b 5l diles pabel ol el ml @l dad o
Ly e alall dejd @il L Lalall Gladlall il (50 (ddaally LasSy) dplull ks
ogedl due V) Jos Diglaad DUty cgalal) aVeSl 3 ASLewss e @) dphall 8 gaess
Odlsal haall alall jsan (e aey Les

casSal) A adne & dacall 55 cAluls g Lala Slad)
AL Gkl Sleadll ¥y Juas g Jlikal dadia ™
aadlgll 2031 ASLeall (SN (Aige daala ccalall AAS alualilly Lalall (e o
- £2025/9/24 i) Joi o)l 2202488 1cuaid) asads gl
.2 2025 Ladilgl) A0, ASlaal) (1S (ASja daalad Aigdaa Al (§ska paan ©


mailto:Dr.ali_alsrayrah@yahoo.com
mailto:hananraed1999@yahoo.com
mailto:,%20amal2018@mutah.edu.jo

Linear Atrophoderma of Moulin: A Case Report Highlighting Response to Methotrexate
Ali Ratib Al —Sarayreh, Hanan Raed Ahmad, Amal Ageel Al-Btoush.

CsSall gmimgall zally (Gesaad gle 20) (ssaill SLSsigiall (o giar panall wlse
Aadainall &y pual) 2] jel) s ale Baal 2Okl 18 paiad L i gnadlSy (g ety (1

(il aliasly (Blall Al alens) @l L Le cUsgale Uyp Ul sl glal
B dey olld mag . Shal) ol sana ldl () ek o gl A jiall B dagale U
il dalall 550 Lae eV cules saaa clil cgly ccluSpginal Gila) o e
Anda) e e 300 )

Syaiy (Ban dypms S gl adl) Aal) Hsara o Capail duaal o Allal) o3a S5
oy s sS)sSH pe el iginall ¢ say LAdaal) dadl el dgliall cV A e
il T cuaill Gl S Jaghd (Ogiludtin calall jseca tdualital) cilalgl)

REWTL



Mutah Journal for Natural, Applied and Health Sciences, Vol. 40. No. 2, 2025.

Introduction:

Linear Atrophoderma of Moulin (LAM) is a rare, progressive
dermatological disorder characterized by linear atrophic lesions that can be
localized or generalized. These lesions often present as hyperpigmented or
hypopigmented depressed scars (Moulin G et al.,1992). The exact etiology
remains uncertain, though inflammatory and immunological mechanisms are
implicated (Danarti R et al., 2003). Only a few hundred cases have been
documented (Tan SK et al., 2016), with most individuals presenting in
childhood or early adulthood (Norisugi O et al.,2011). The condition
demonstrates a slight female predominance (Cecchi R et al.,1997), and while
some cases are familial (Lépez et al., 2008), most are sporadic (Baumann et
al., 1994). Lesions typically start as small areas of atrophy, often on the limbs
or face, and may progress slowly, leading to cosmetic and functional
impairment (Wollenberg A et al. , 1996) Although LAM itself is not life-
threatening, it has significant psychological and physical consequences,
especially when associated with musculoskeletal complications, such as joint
contractures or muscle wasting (Artola Igarza JL et al. ,1996). Prognosis
varies, with many patients experiencing stable, localized disease, while
generalized forms may result in long-term disability (Browne C et al.,2000).
Treatment is symptomatic, focusing on managing the skin lesions with topical
therapies and physical rehabilitation for musculoskeletal issues (Rompel et
al., 2000). Systemic involvement is rare, and mortality is uncommon (Martin
L et al., 2002).

LAM, first described by Moulin et al. (1992), is an enigmatic skin disorder
characterized by increased pigmentation in the form of slightly atrophic
patches that follow the lines of Blaschko (Utikal et al., 2003). Despite being
described in the literature for over two decades, only a few isolated cases have
been reported (Tan SK et al., 2016; Zampetti A et. al., 2008). However, some
with the initial description (Larregue et. al.,1995). In this study, we present a
case that exhibited

typical clinical and histopathologic features of LAM and conducted a
therapeutic trial to assess treatment efficacy and its limitations to improve
patient outcomes and guide future research. Although the exact
pathophysiology and etiology remain poorly understood, current evidence
suggests a role for postzygotic mosaicism and immune-mediated mechanisms
(Danarti et. al., 2003; Ang et. al., 2005), particularly due to its distribution
along Blaschko’s lines and histopathological findings such as basal layer
hyperpigmentation and superficial perivascular lymphocytic infiltrates (Ang
et. al., 2005). A brief review of the literature highlights the absence of
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standardized treatment protocols (Zhang et. al,2020), though several
therapeutic options have been explored with variable success (Villani et. al.,
2013).

Patient Background:

A 22-year-old female presented with a 17-year history of unilateral,
hyperpigmented brown patches initially appearing on her left arm, upper
breast, trunk, and left leg, with mild pain in the calf area. The lesions
progressively spread despite no signs of inflammation, erythema, or edema
(Miteva et. al., 2005). The patient also reported occasional weakness in her
left lower limb, particularly in the calf region, but no significant family or
medical history was noted (Lopez et. al.,2008). Her condition had been
misdiagnosed as eczema and psoriasis in early years (Ripert et. al.,2010), with
treatments such as topical creams and laser therapy failing to improve the
lesions (Schepis et. al., 2010).

Presentation:

On examination, the patient exhibited linear hyperpigmentation, mild
atrophic changes, hypopigmentation, and shiny skin with slight depression on
palpation, mainly on the left calf, upper thigh, and loin. New lesions showing
prominent atrophy were detected on the left breast and arm, which followed
Blaschko's lines along the same leg. Neurological examination revealed mild,
intermittent calf pain and hyperreflexia in the contralateral leg. However, a
full neurological workup was not pursued due to lack of additional signs. The
patient was counseled on monitoring for neurological symptoms and remains
eligible for neurology referral if her condition changes.

Diagnostic workup:

Laboratory investigations, including complete blood count, liver and renal
profiles, and antinuclear antibodies, returned normal results (Nanchaipruek
et. al.,2024).

Histopathologic findings: An incisional biopsy from one of the
hyperpigmented, atrophic patches on the left calf showed a mildly thinned
epidermis with flattening of the ridges, prominent basal layer
hyperpigmentation, and mild superficial perivascular lymphocytic infiltrate
(Norisugi et. al.,2011; Di Lerniaet. al., 2011). In the dermis, subtle thickening
and homogenization of collagen bundles were noted without dermal sclerosis,
distinguishing LAM from linear morphea. (Ang et. al., 2005; Bolognia et. al.,
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2012) The subcutaneous fat layer was unremarkable, further differentiating
LAM from sclerosing dermatoses (Norisugi et. al., 2011).
Other investigations: Immunohistochemistry showed sparse T-lymphocyte
predominance and preserved basement membrane integrity, with no immune
complex deposition on direct immunofluorescence (Zouboulis et. al, 2012).
Given the clinical and histological findings, a diagnosis of LAM was
made, and the patient was treated with methotrexate (20 mg weekly) and a
topical combination of betamethasone and calcipotriene. Over one year, calf
pain resolved, weakness improved, hyperpigmentation reduced, and no new
lesions appeared. However, three months after methotrexate cessation,
symptoms recurred, suggesting a potential need for maintenance therapy
(Vasquez MA et al., 2015) .

Discussion:

The diagnostic criteria for LAM include childhood or adolescent onset,
unilateral hyperpigmented, slightly atrophic lesions along Blaschko’s lines on
the limbs or trunk, absence of inflammation or induration, and a stable course
(Kaur et. al., 2016). Histopathologically, LAM features hyperpigmentation of
the basal epidermis and otherwise normal connective tissue (Ang et. al.,2005).
It has been reported across various demographics (Lépez et. al., 2008).

The classification of LAM remains debated. Some consider it within the
morphea spectrum (Bolognia et. al., 2012), while others argue for its
recognition as a distinct entity due to absent sclerosis, systemic features, and
its unique presentation (Ang et. al., 2005). Ongoing molecular and
immunological research is crucial for defining its pathogenesis and
management (Norisugi et. al., 2011; Chavez et. al., 2021).

LAM should be differentiated from linear morphea as the two differ in
prognosis and clinical features. LAM typically has a better prognosis due to
the absence of sclerosis. While no definitive cure exists, several treatments
have been explored:

1. Topical Calcipotriol: Shown to improve lesions in a 19-year-old female
(Kaur et. al., 2016). Potassium Aminobenzoate (Potaba): Early study have
suggested clinical benefits (Artola Igarza et. al.,1996).

2. Methotrexate: Demonstrated success in several cases (Norisugi et.
al.,2011; Vasquez et. al., 2015).

3. Intralesional Platelet-Rich Plasma (PRP): Modest improvement in plaque
depth reported (Kaur et. al., 2016).

The classification of LAM as a distinct condition versus part of a spectrum

including Atrophoderma of Pasini and Pierini or linear scleroderma remains

under investigation (Ang et. al.,2005; Zouboulis et. al., 2012).
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In conclusion, Linear Atrophoderma of Moulin remains a poorly
understood condition, often misdiagnosed due to its clinical similarities with
Linear Morphea (Tablel). However, its characteristic distribution along
Blaschko’s lines, unilateral pattern, favorable prognosis, and promising
response to methotrexate therapy emphasize the need for further research to
understand its pathophysiology better and optimize treatment strategies.
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(Figurel: This figure shows the linear hyperpigmentation, mild
atrophic hyperpigmentation, hypopigmentation, and shiny skin patches
that were present on our patient’s left upper thigh and trunk.)
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(Figure2:This figure shows the linear hyperpigmentation, mild atrophic
hyperpigmentation, hypopigmentation, and shiny skin) patches that
were present on our patient’s left calf )

( Figure3: This figure shows hyperpigmented patches on the left loin)
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( Figure4: This figure shows hyperpigmented brown patches on the left
calf with shiny, dry skin features. )

(Figure5: This figure shows a typical microscopic configuration of a
biopsy for linear Atrophoderma of Moulin, which was similar to our
results.)
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(Figure6: This figure shows how the skin looks under a dermoscopy )

Table (1): Comparison between Linear Atrophoderma of Moulin and

Linear Morphea

Features

Linear Atrophoderma of
Moulin (LAM)

Linear Morphea

Age of onset

Usually in childhood or
early adulthood

Common in children,
but can occur at any age

Distribution

Follows blaschko’s
lines(typically unilateral)

May follow blaschko’s
lines, also commonly
unilateral

Appearance of
lesions

Hyperpigmented or
hypopigmented .slightly
atrophic patches with no

induration

Indurated, sclerotic
plagques that may
become hypopigmented
or hyperpigmented
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Progression

Slowly progressive or
stable, non-destructive

Often progressive. May
lead to tissue fibrosis
and deformity

Symptoms

Usually asymptomatic,
occasional mild pain or
weakness

May be associated with
tightness, discomfort or
joint limitations

Inflammation

Absent or minimal

Often present, especially
in early inflammatory
phase

Epidermal
changes

Mild perivascular
lymphocytic infiltrate ,no
significant immune
deposits

May show epidermal
atrophy or
hyperkeratosis

Dermal findings

Thickened collagen
bundles ,no sclerosis or
fibrosis

Prominent dermal
sclerosis ,loss of adnexal
structures

Subcutaneous
fat

Typically preserved

Often shows fat loss and
deeper tissue
involvement

Immunohistoche

Mild perivascular
lymphocytic infiltrate , so

Inflammatory infiltrates,

) S . may show autoantibody
mistry significant immune
) presence
deposits
Svstemic Can be associated with
ian(;Ivemen t Rare extracutaneous
manifestations
) . Variable can cause
) Benign , cosmetics
Prognosis

concerns dominate

functional impairment if
untreated

Variable may show

Response to improvement with immunosuppression(EX.
treatment methotrexate or topical Methotrexate,
agents Corticosteroids)

Often require systemic

13



Linear Atrophoderma of Moulin: A Case Report Highlighting Response to Methotrexate
Ali Ratib Al —Sarayreh, Hanan Raed Ahmad, Amal Ageel Al-Btoush.

Ethical Approval:

Mutah University
Faculty of Medicine
Ethics Committee
ey Prefessor Eman Abatalreh
LCAirmanof me fthics Committee
Facuity of Medcrne
Matah Ushwruty
Emal emarbatsynetd reulah o9 P
Review Report

Dear Dr. Amal Aqeel Odeh Al -btoosh

The Ethics Committee In the faculty of medicine reviewed your project with
the title = A case of linear atrophoderma of Moulin.”

Based on our ethical considerations  and guidelines, the committee has
approved your project without any amendments.

Chairman of the Ethics Committee

S STEA FLES
i P

o

14



Mutah Journal for Natural, Applied and Health Sciences, Vol. 40. No. 2, 2025.

Consent form:




Linear Atrophoderma of Moulin: A Case Report Highlighting Response to Methotrexate
Ali Ratib Al —Sarayreh, Hanan Raed Ahmad, Amal Ageel Al-Btoush.

References:

Ang G, Hyde PM, Lee JB. Unilateral congenital linear atrophoderma of
the leg. Pediatr Dermatol. 22:350-354. DOI: 10.3315/jdcr.2011.1074.

Ang GC, Lee JB. Linear atrophoderma of Moulin: is it a single disease? J
Am  Acad Dermatol. 52(66 Pt 1):923-924. DOL:
10.1016/j.jaad.2004.09.043.

Artola lIgarza JL, Sdnchez Conejo-Mir J, Corbi Llopis MR, Linares Barrios
M, Casals Andreu M, Navarrete Ortega M. Linear atrophoderma of
Moulin: treatment with Potaba. Dermatology. 193:345-347. DOI:
10.1159/000246288.

Baumann L, Happle R, Plewig G, Schirren CG. Atrophodermia linearis
Moulin. A new disease picture, following the Blaschko lines.
Hautarzt. 45:231-236. DOI: 10.1007/s001050050066.

Bolognia JL, et al. Dermatology. 3rd ed. Elsevier. DOI:
10.1016/j.adengl.2012.07.022.

Browne C, Fisher BK. Atrophoderma of Moulin with preceding
inflammation. Int J Dermatol. 39:850-852. DOI: 10.1046/].1365-
4362.2000.00095-2.x.

Cecchi R, Giomi A. Linear atrophoderma of Moulin. Acta Derm Venereol.
77:485. DOI: 10.2340/0001555577485

Chavez A, et al. Linear Atrophoderma of Moulin: Clinical,
histopathological and molecular findings in a rare disorder. J
Dermatol Sci. 104:119-121.

Danarti R, Bittar M, Happle R, Konig A. Linear atrophoderma of Moulin:
postulation of mosaicism for a predisposing gene. J Am Acad
Dermatol. Linear atrophoderma of Moulin: postulation of mosaicism
for a predisposing gene,49:492-498. DOI: 10.1067/s0190-
962200895-8.

Di Lernia V, et al. Linear atrophoderma of Moulin: A rare disorder of the
skin. Acta Derm Venereol. 91:588-5809.

16



Mutah Journal for Natural, Applied and Health Sciences, Vol. 40. No. 2, 2025.

Kaur I, et al. Linear Atrophoderma of Moulin: Case series and review of
the literature. Int J Dermatol. 55:1007-1011.

Larregue M, Vabres P, Rat JP, Auriol F, de Giacomoni P. Atrophodermie
pigmentée lineaire de Moulin. Ann Dermatol Venereol. 122:73s-74s.
DOI:10.1159/000073096.

Lépez N, Gallardo MA, Mendiola M, Bosch R, Herrera E. A case of linear
atrophoderma of Moulin. Actas Dermosifiliogr. 99:165-167. DOI:
10.1016/j.abd.2019.03.005.

Martin L, Georgescu V, Nizard S, Happle R, Esteve E. Unilateral
atrophoderma following Blaschko's lines: Blaschkolinear morphoea
or Moulin's linear atrophoderma? Ann Dermatol Venereol.. 129:431-
432. DOI: 10.1016/S1578-219070226-9.

Miteva L, Obreshkova E. Linear atrophoderma of Moulin. Int J Dermatol.
44:867-869. DOI: 10.1111/j.1365-4632.2004.02221..X.

Moulin G, Hill MP, Guillaud V, Barrut D, Chevallier J, Thomas L.
Acquired atrophic pigmented band-like lesions following Blaschko's
lines. Ann Dermatol Venereol. Linear Atrophoderma of Moulin:A
Case Report and Review of the Literature*,*119:729-736.
DOI:10.1159/000346747.

Nanchaipruek Y, Thanomkitti K. Linear Atrophoderma of Moulin: A Case
Report. Thai J Dermatol. 40:99-102.

Norisugi O, Makino T, Hara H, Matsui K, Furuichi M, Shimizu T.
Evaluation of skin atrophy associated with linear atrophoderma of
Moulin by ultrasound imaging. J Am Acad Dermatol. 65:232-233.
DOI: 10.1111/srt.13175.

Ripert C, Vabres P. Linear atrophoderma of Moulin associated with
antinuclear antibodies. J Eur Acad Dermatol Venereol.. 24:108-109.
DOI:10.1159%2F000347110.

Rompel R, Mischke AL, Langner C, Happle R. Linear atrophoderma of
Moulin. Eur J Dermatol. 10:611-613. DOI: 10.1159/000073096.

Schepis C, Palazzo R, Lentini M. A teen-ager with linear atrophoderma of
Moulin. Dermatol Online J. 16:7. DOI:10.5070/D386k1k785.

17



Linear Atrophoderma of Moulin: A Case Report Highlighting Response to Methotrexate
Ali Ratib Al —Sarayreh, Hanan Raed Ahmad, Amal Ageel Al-Btoush.

Tan SK, Tay YK. Linear atrophoderma of Moulin. JAAD Case Rep.
Linear atrophoderma of Moulin,2:10-12. DOI:
10.1016/j.jdcr.2015.10.005.

Utikal J, Keil D, Klemke CD, Bayerl C, Goerdt S. Predominant
telangiectatic erythema in linear atrophoderma of Moulin: novel
variant or separate entity? Dermatology. 207:310-315. DOI:
10.1159/000346747.

Vasquez MA, et al. Atrophoderma of Moulin in a young woman: A case
report and review of the literature. J Clin Exp Dermatol Res. 6:1-4.

Villani AP, Amini-Adlé M, Wagschal D, Balme B, Thomas L. Linear
atrophoderma of Moulin: report of 4 cases and 20th anniversary case
review. Dermatology. 227:5-9. DOI: 10.1002/ski2.424.

Wollenberg A, Baumann L, Plewig G. Linear atrophoderma of Moulin: a
disease which follows Blaschko's lines. Br J Dermatol. 135:277-279.
DOI:10.1111/j.1365-2133.1996.tb01160.X.

Zampetti A, Antuzzi D, Caldarola G, Celleno L, Amerio P, Feliciani C.
Linear atrophoderma of Moulin. Eur J Dermatol. 18:79-80.
DOI:10.15570/actaapa.2018.6.

Zhang LW, Ma MS, Chen T, Fu LX. A case of linear atrophoderma of
Moulin. an Bras Dermatol. 95:119-121. DOI:
10.1016/j.abd.2019.03.005.

Zouboulis CC, et al. Linear atrophoderma of Moulin: A review. J Eur Acad
Dermatol Venereol. 26:1.

18



