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Case Report
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Abstract

Lipoid proteinosis (LP) is a rare autosomal recessive disorder resulting from mutations in the ECM| gene and character-
ized by mucocutaneous thickening and deposition of hyaline material. VWe present a 10-year-old male with hoarseness,
moniliform blepharosis, oral mucosal nodules, and cutaneous lesions. Histopathology showed PAS-positive hyaline ma-
terial deposition. Genetic analysis by next-generation sequencing identified a homozygous synonymous variation, ECM [
c.879G>A (p.Ser293=), which has not been previously reported in a homozygous form. Segregation analysis showed
heterozygosity in both parents. In accordance with ACMG guidelines, the variant meets criteria PS4, PM2, PM3, PP3, and
PP4, supporting its reclassification as pathogenic. This case highlights the diagnostic value of combining clinical, histologi-
cal, and genomic data, especially in the evaluation of variations of uncertain significance. Genotyping in patients clinically
and histopathologically compatible with LP is crucial to inform disease management and enhance understanding of its
genetic background.
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Introduction

Lipoid Proteinosis (LP) is a rare autosomal recessive disor-
der characterized by thickening and scarring of the mucosal
tissue (I). It is usually caused by mutations in the ECM/
gene, located on chromosome 1q21. The protein, Extracel-
lular Matrix Protein-I, encoded by the ECM| gene, plays a
fundamental role in maintaining the structural composition

of the dermis, binding to perlecan, fibulin, and matrix metal-
loproteinase-9 (I). To date, the amount of known patho-
genic variants in the ECM| gene causing LP remains limited.
The disease mainly affects the eyelids, oral mucosa and up-
per respiratory tract, and presents with moniliform blephar-
osis, hoarseness and oral mucosa nodules (2,3). It may also
affect the central nervous system, causing neuropsychiatric
disorders and intracranial calcifications (4). Diagnostic tools
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include showing dermal hyaline material deposits in histopa-
thology samples, and genetic screening of the ECM/ gene. In
this study, we describe the clinical characteristics of a young
male patient, along with his homozygous variant of ECM|
gene that has never been exhibited in homozygous state in
a patient or populational data before, contributing to the
variant’s evidence of pathogenicity.

Case Report

A 10-year-old Caucasian male patient presented to a tertiary
referral hospital with a history of hoarseness and characteris-

tic eyelid changes since infancy. Despite multiple treatments,
his symptoms had not improved. Best-corrected visual acu-
ity was 20/20 in both eyes. Slit-lamp examination revealed
moniliform blepharosis and perifollicular telangiectasia along
the lid margins (Fig. la, Ib, Ic, Id). Intraocular pressure and
fundus examination were unremarkable. Given the presence
of moniliform blepharosis, oral mucosal nodules, thickened
lingual frenulum (Fig. le, If), and longstanding hoarseness, LP
was clinically suspected, and the patient was referred to the
Ear, Nose and Throat (ENT) department for further evalua-
tion. Laryngoscopic examination confirmed the presence of

Figure I.Moniliform blepharosis involving the upper and lower eyelid margins of both eyes (arrows)

(a—d). Thickening of the lingual frenulum due to hyaline material deposition (arrow) (e) and nodular

lesions in the oral mucosa (arrows) (f). Hyperpigmented skin lesions on the back (arrows) (g, h).
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vocal cord nodules. Neurological examination findings were
within normal limits and cranial computed tomography (CT)
revealed no lesions characteristic of LP. During follow-up,
hyperpigmented skin lesions occurred on his shoulders and
back (Fig. 1g, Ih). Family history was reviewed, and no con-
sanguinity was reported. To confirm the clinical diagnosis and
exclude phenotypically similar conditions, histopathological
examination and genetic testing were planned. An incisional
biopsy of the eyelid and conjunctiva revealed PAS-positive
hyalinized material in the pathology specimen (Fig. 2). Subse-
quently, genetic testing was performed to confirm the diag-
nosis. Analysis of genomic DNA extracted from peripheral
blood samples of the patient and his parents was performed
using Next-Generation Sequencing (NGS) on the lllumina

NextSeq 500 platform (lllumina Inc., San Diego, CA, USA).
The analysis revealed a homozygous synonymous variant,
c.879G>A (p.Ser293=), in the 7" exon of the ECMI| gene
(NM_004425). Segregation analysis of the patient’s parents
was performed by NGS and revealed that both were hetero-
zygous carriers of this variant. The study was conducted in
accordance with the principles of the Declaration of Helsin-
ki. Written informed consent for publication was obtained
from the patient’s legal guardians. In line with the institu-
tional policy for single-patient case reports, formal ethical
approval was waived. Histopathological and genetic confir-
mation facilitated the discontinuation of previously admin-
istered treatments for presumed blepharitis and established
a definitive molecular diagnosis. These findings supported a

Figure 2. Histopathological examination of a biopsy taken from a moniliform eyelid lesion. Deposition

of eosinophilic hyaline material on hematoxylin and eosin staining (arrows) (a). PAS positive hyaline

material deposition (arrow) (b). Congo red negative staining consistent with hyaline deposition (c).
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more focused multidisciplinary management approach, in-
cluding targeted otolaryngological follow-up for vocal cord
involvement. In addition, confirmation of the diagnosis and
identification of parental carrier status enabled appropriate
genetic counseling and the implementation of a structured
long-term follow-up strategy, while avoiding unnecessary
treatments and repeated diagnostic procedures.

Discussion

Urbach-Wiethe disease or LP is an autosomal recessive dis-
order characterized by the accumulation of hyaline material
in the mucosa, usually presents as early-childhood hoarse-
ness due to vocal cord nodules, although the age of onset
and clinical presentation may vary (5-7).

Moniliform blepharosis, which can be confused with
blepharitis, is a valuable finding (5). The patient had monili-
form blepharosis of the eyelids and had used various med-
ications with a misdiagnosis of blepharitis. He also had a
history of hoarseness since childhood, similar to previous
studies (2,5). This shows that LP should be considered in
the differential diagnosis of the patients with hoarseness and
persistent yellow-white bead-like papules such as blepharitis
on the eyelid. The occurrence of cutaneous lesions during
follow-up highlights the importance of performing compre-
hensive systemic evaluations at each visit in patients with LP.

The differential diagnosis should also include other con-
ditions that may present with eyelid or mucocutaneous
lesions. Eyelid or cutaneous amyloidosis may cause waxy
infiltrative lesions, but typically lacks the characteristic bead-
ed eyelid margin appearance and the combination of ear-
ly-onset hoarseness and mucosal involvement seen in LP.
Histopathologically, amyloidosis is characterized by extracel-
lular amyloid deposits that are Congo red positive with ap-
ple-green birefringence under polarized light, in contrast to
the PAS-positive hyaline material deposition observed in LP
(8). Xanthomatous lesions may present as yellowish plaques
or papules; however, they are typically associated with lipid
metabolism disorders or systemic xanthomatous conditions
such as hyperlipidemia or xanthoma disseminatum. These
lesions commonly involve the periorbital region, particularly
the medial canthus, and lack the characteristic beaded eyelid
margin appearance seen in moniliform blepharosis. Histo-
pathologically, they are characterized by the accumulation of
lipid-laden foam cells within the dermis, further distinguish-
ing them from LP (9). Verrucous or keratotic lesions and se-
lected mucocutaneous storage disorders may also enter the
differential diagnosis; however, they generally demonstrate
distinct systemic associations and histopathological features.

Neuropsychiatric disorders such as migraine and epilepsy
may be associated with LP (10). Detection of intracranial cal-
cifications through imaging is an important diagnostic clue.

Bean-shaped calcifications in the amygdala are very valuable
for the diagnosis (10). The patient did not have any neuro-
psychiatric disease and no pathological findings on cranial CT.
This may be explained by the patient’s relatively young age.

In LP, histopathological confirmation and genetic testing play
a pivotal role in establishing a definitive diagnosis, particular-
ly when clinical findings may overlap with other infiltrative or
mucocutaneous disorders. In our patient, these investigations
were essential to corroborate the clinical suspicion and provide
molecular evidence supporting the diagnosis. Although the par-
ents denied consanguinity, both were identified to be heterozy-
gous carriers of the same pathogenic variant. This finding raises
the possibility of either unrecognized distant consanguinity or,
alternatively, a founder effect for this variant in the Turkish pop-
ulation. Given that LP presents with highly characteristic clinical
features and is often diagnosed based on ophthalmological find-
ings alone, genetic confirmation may be underutilized in regions
where access to molecular testing has historically been limit-
ed. Consequently, founder variants causing LP may remain un-
derrecognized in such populations. In the NGS analysis of our
patient, a synonymous variant, ECM| c.879G>A (p.Ser293=),
was detected in a homozygous state. The variant was previously
classified as a variant of uncertain significance (VUS) in multiple
variant databases; however, based on a thorough literature re-
view, the homozygous state in our patient, and the results of
segregation analysis, we reclassified this variant as pathogenic ac-
cording to ACMG guidelines (11).

Synonymous variants, though preserving the amino acid
sequence, can still influence the functions of the gene by
alterations to the splicing mechanism. Further research on
such variants which seem to be clinically relevant is required
to better understand the underlying mechanisms of patho-
genicity. Although the variant of the patient was observed
to be a variant of unknown significance in multiple variant
information services, the clinical and the histopathological
diagnosis of the patient both confirm the diagnosis of LP,
the disease has only been associated to loss-of-function
changes in the ECMI gene. Our patient’s variant, c.879G>A
(p-Ser293=), appears to introduce an “AG” sequence which
might establish a new acceptor site for the splicing event of
the exons and introns of the ECM| gene. Therefore, we hy-
pothesize the variant, c.879G>A, likely to be disease-causing
and possibly interfering with alternative splicing of the gene
as Delta scores from SpliceAl network also predict acceptor
gain for this variant in pre-mRNA sequence (12).

Based on the homozygous occurrence of this variant in
our patient and previously published in vitro RNA analyses
(13), the variant fulfills the ACMG criteria PS4, PM2, PM3,
PP3, and PP4. These correspond to: a significantly increased
prevalence in affected individuals compared with controls
(PS4); absence or extremely low frequency in population
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databases such as the Exome Sequencing Project, 1000 Ge-
nomes Project, or EXAC (PM2); detection in trans with a
pathogenic variant for recessive disorders (PM3); multiple
lines of computational evidence supporting a deleterious ef-
fect (PP3); and a phenotype highly specific for a single-gene
disease (PP4). Collectively, these findings support classifica-
tion of the variant as pathogenic.

Although the patient was homozygous for the ECMI
c.879G>A variant, which is consistent with the autosomal
recessive inheritance pattern of LP, segregation analysis was
performed to confirm parental carrier status. This approach
strengthened the interpretation of this previously uncertain
variant and excluded possibilities such as uniparental disomy or
technical artifacts, thereby enhancing the robustness of the mo-
lecular diagnosis and genetic counseling. This case underscores
the clinical relevance of integrating histopathological and genetic
evaluation in patients with suspected LP, as even synonymous
ECMI variants may have pathogenic consequences.

Genotyping in patients clinically and histopathologically
compatible with LP is crucial for understanding the disease
course and its genetic background. In particular; elucidating
such challenging variants requires the combined use of multi-
ple variant databases and a thorough review of the literature
to ensure accurate classification. These integrative diagnos-
tic approaches not only help clarify the molecular mecha-
nisms underlying LP but also enhance patient care through
precise genetic counseling and targeted management strat-
egies. Clinically, persistent eyelid lesions resembling blepha-
ritis, particularly when accompanied by early-onset hoarse-
ness, should prompt suspicion of LP. Early recognition of this
characteristic clinical constellation can prevent misdiagnosis,
avoid unnecessary treatments, and facilitate timely histo-
pathological and genetic evaluation. In addition, this case un-
derscores that synonymous ECM | variants, often considered
benign, may have pathogenic effects and should be interpret-
ed cautiously in clinically compatible cases.
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