


Case report 
From Collodion to Clarity: Reversible Neonatal Ectropion in CERS3-Associated Ichthyosis
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 Autosomal Recessive Congenital Ichthyosis (ARCI) is a heterogeneous group of inherited disorders of cornification, with CERS3 mutations being a rare cause that typically produces a lamellar ichthyosis–like phenotype due to defective synthesis of very long-chain ceramides essential for epidermal barrier function. We report a preterm male neonate who presented at birth as a collodion baby with generalized desquamation, eclabium, and severe bilateral ectropion. Ophthalmologic evaluation revealed marked eyelid eversion with preserved corneal clarity. Whole exome sequencing identified a homozygous frameshift mutation in CERS3 (c.990_991del, p.Phe331HisfsTer10), confirming ARCI9. The infant was managed conservatively with intensive neonatal care, aggressive skin emollients, infection prophylaxis, and frequent ocular lubrication without surgical intervention. Progressive clinical improvement was observed, with complete resolution of ectropion and normalization of ocular findings by day 30 of life. This case highlights the reversible nature of neonatal ectropion in CERS3-associated ichthyosis and emphasizes the importance of early genetic diagnosis and prompt multidisciplinary conservative management to prevent sight-threatening complications and achieve favorable outcomes.

Introduction
Congenital Ichthyosis represents a heterogeneous group of rare Mendelian disorders of cornification, characterized by defective skin barrier function, hyperkeratosis, and scaling. Among the various genes implicated in Autosomal Recessive Congenital Ichthyosis (ARCI), mutations in the Ceramide Synthase 3 (CERS3) gene is rarely involved and typically presents with Lamellar icthyosis like phenotype due to impaired synthesis of very long-chain ceramides, essential components of the stratum corneum lipid barrier. Neonates with collodion baby phenotype, encased in a tight, translucent membrane that subsequently desquamates to reveal the underlying ichthyotic disorder, such as Lamellar Ichthyosis (LI) or Congenital Ichthyosiform Erythroderma (CIE). This compromised epidermal barrier leads to significant complications, including hypernatremic dehydration, thermoregulation issues, and a high risk of sepsis, mandating intensive neonatal care.  Genetic testing is crucial for a definitive diagnosis, prognosis, and genetic counseling.[1,2] It can manifest with several ocular findings  including ectropion, lagophthalmos, exposure keratitis, conjunctival hyperemia, corneal epithelial erosions, and madarosis. The spectrum of management ranges from intensive ocular lubrication and topical therapy in the neonatal stage to systemic retinoid therapy in moderate-to-severe cases, and surgical reconstruction in established cicatricial ectropion. Early ophthalmologic involvement is critical to prevent irreversible corneal damage and optimize visual outcomes.[3]
This case study addresses the symptoms and treatments of a newborn with congenital lamellar ichthyosis, illuminating the need for multidisciplinary management strategies associated with this uncommon disease. 
Case Report
A male neonate was delivered at 35 weeks’ gestation, with a birth weight of 1.8 kg. At birth, the infant cried immediately. Soon thereafter, the father noted peeling of the skin, swelling of the lips, facial edema, and bilateral eyelid eversion. In addition, the baby had eclabium and extensive desquamation, raising suspicion for a congenital ichthyosis disorder. The family history was unremarkable for dermatologic disorders and there was no known consanguinity.
On dermatologic examination in the neonatal intensive care unit, a partially adherent collodion membrane was noted on the upper limbs, accompanied by erythematous plaques and desquamation. Over the neck and abdominal areas, larger plate-like scales were present. Ophthalmologic evaluation confirmed bilateral ectropion with everted tarsal plates, but the corneas were clear and pupils were reactive. Madarosis was also documented. (Figure 1a)
Genetic evaluation by whole exome sequencing identified a homozygous frameshift variant in exon 11 of CERS3 (c.990_991del, p.Phe331HisfsTer10), classified as likely pathogenic, thereby confirming the diagnosis of congenital ichthyosis-9.
Initial management focused on addressing critical neonatal complications, including hypernatremic dehydration and suspected sepsis, which were treated with intravenous fluids, antibiotics, and multivitamins. The cutaneous symptoms, characterized by significant skin erosions and desquamation consistent with defective keratinization observed in Lamellar icthyosis, were primarily managed with a rigorous regimen of topical therapies. This included the regular application of white soft paraffin lotion to restore the impaired skin barrier and maintain hydration, and fusidic acid cream to prevent or treat secondary bacterial infections. Lubricant eye drops and meticulous eye cleansing were administered to mitigate the risk of corneal damage associated with the severe ectropion. By the end of the second week, a notable clinical improvement was documented. The patient's condition progressed favorably, with complete normalization of the ocular findings observed by day 30. ( Figure 1b and 1c). This clinical course aligns with the expected prognosis of appropriately managed lamellar ichthyosis.

Discussion
This case illustrates a rare presentation of ARCI9 due to a CERS3 frameshift mutation, manifesting as a collodion baby with severe skin barrier compromise and ocular involvement. Mutations in CERS3 are uncommon relative to other ichthyosis genes (e.g., TGM1, ABCA12). The defective enzyme impairs the synthesis of ultra long chain ceramides essential for stratum corneum stability, thereby leading to a disrupted lipid milieu, abnormal desquamation, and predisposition to skin erosions and increased transepidermal water loss.[1,2]
Ocular manifestations are a frequent and clinically significant component of congenital ichthyosis. Ectropion is often the presenting sign, reported as the initial ophthalmic manifestation in the majority of affected neonates across various studies. It occurs due to the loss of eyelid elasticity and skin contracture, which lead to eversion of the tarsal plate and exposure of the ocular surface, which can cause exposure keratopathy, which may progress if left untreated. In several reports, limbal stem cell deficiency (LSCD) has emerged as the predominant cause of keratitis in these patients.[3]
Isolated cases of corneal ulceration and perforation have also been reported, likely due to the multifactorial compromise of ocular surface integrity, including ectropion, LSCD, and secondary dry eye syndrome. Thus, maintaining the ocular surface in these patients requires vigilant and multidisciplinary care. Management of congenital ichthyosis requires a multidisciplinary approach involving neonatologists, dermatologists, and ophthalmologists. After systemic stabilization, patients are often referred for the management of eyelid ectropion and associated ocular complications.[3,4] In our case, early and intensive ocular surface lubrication, combined with gentle eyelid hygiene, effectively prevented exposure-related keratopathy and led to complete resolution of ectropion within the first month of life.
Aggressive lubrication remains the cornerstone of ocular care, as affected infants commonly exhibit severe dryness, tear deficiency, and variable degrees of limbal stem cell compromise. When conservative management fails, topical immunosuppressants such as cyclosporine may help alleviate chronic ocular surface inflammation and promote epithelial regeneration.
Limbal stem cell deficiency (LSCD) represents one of the most vision-threatening complications, capable of causing persistent epithelial defects, descemetocele, or even corneal perforation. For non-healing defects or small perforations, tarsorrhaphy combined with amniotic membrane transplantation (AMT) has demonstrated good outcomes, while keratoplasty with stem cell transplantation is reserved for advanced or refractory cases.[4] However, as seen in our patient, timely conservative therapy and early multidisciplinary care can often prevent progression to such invasive interventions and ensure complete functional recovery.
Emerging genetic research further underscores the significance of CERS3 in the pathophysiology of ARCI. A notable study describing a contiguous gene deletion syndrome identified CERS3 as a critical contributor to the ARCI phenotype. Functional analyses from that work demonstrated that CERS3 plays an essential role in generating very long-chain (VLC) ceramides, which are indispensable for maintaining normal epidermal lipid balance and supporting terminal keratinocyte differentiation. Loss of CERS3 activity disrupts this lipid network, leading to the impaired barrier function characteristic of congenital ichthyosis. These findings also raise therapeutic considerations, suggesting that topical formulations enriched with VLC ceramides particularly acylceramides may help restore epidermal barrier integrity and offer a promising adjunctive treatment strategy for patients with keratinization disorders.[1,5]
The present case further reinforces the need for early ophthalmologic involvement in congenital ichthyosis. Timely initiation of lubrication, infection prophylaxis, and eyelid care can prevent irreversible corneal damage and obviate surgical intervention. Furthermore, genetic confirmation of CERS3-related lamellar ichthyosis provides crucial insight into disease pathogenesis and aids in genetic counseling and family planning.
Conclusion
CERS3-associated autosomal recessive congenital ichthyosis is a rare entity that may present at birth as a collodion baby with significant ocular involvement, including severe neonatal ectropion. This case underscores that, despite the alarming initial presentation, ectropion in congenital ichthyosis can be completely reversible with early, intensive, and conservative management. Prompt ophthalmologic involvement, aggressive lubrication, meticulous eyelid care, and close monitoring are critical to preserving corneal integrity and visual function. Genetic confirmation not only establishes the diagnosis but also aids in prognostication and family counseling. Recognition of the reversible nature of early ectropion in appropriately managed cases emphasizes the importance of timely multidisciplinary care and may help avoid unnecessary surgical interventions in the neonatal period.


References
1. Radner, F. P. W., Marrakchi, S., Kirchmeier, P., Kim, G.-J., Ribierre, F., Kamoun, B., Abid, L., Leipoldt, M., Turki, H., Schempp, W., Heilig, R., Lathrop, M., & Fischer, J. (2013). Mutations in CERS3 cause autosomal recessive congenital ichthyosis in humans. PLoS Genetics, 9(6):e1003536. https://doi.org/10.1371/journal.pgen.1003536 
2. Youssefian, L., Vahidnezhad, H., Saeidian, A. H., Sotoudeh, S., Mahmoudi, H., Daneshpazhooh, M., Aghazadeh, N., Adams, R., Ghanadan, A., Zeinali, S., Fortina, P., & Uitto, J. (2017). Autosomal recessive congenital ichthyosis: CERS3 mutations identified by a next generation sequencing panel targeting ichthyosis genes. European Journal of Human Genetics, 25(11), 1282-1285. https://doi.org/10.1038/ejhg.2017.137
3. Moustaine, M. O., Frarchi, M., Haloui, M., & Chabbab, F. Z. (2022). Severe Bilateral Ectropion in Lamellar Ichthyosis: A Case Report. American Journal of Case Reports. https://doi.org/10.12659/AJCR.935544 
4. Turgut, B., Aydemir, O., Kaya, M., Türkçüoğlu, P., Demir, T., & Çeliker, Ü. (2009). Spontaneous corneal perforation in a patient with lamellar ichthyosis and dry eye. Clinical Ophthalmology, 3, 611-613. https://doi.org/10.2147/opth.s8407 
5. Diociaiuti, A., Corbeddu, M., Rossi, S., Pisaneschi, E., Cesario, C., Condorelli, A. G., Samela, T., Giancristoforo, S., Angioni, A., Zambruno, G., Novelli, A., Alaggio, R., Abeni, D., & El Hachem, M. (2024). Cross-Sectional Study on Autosomal Recessive Congenital Ichthyoses: Association of Genotype with Disease Severity, Phenotypic, and Ultrastructural Features in 74 Italian Patients. Dermatology, 240(3), 397-413. https://doi.org/10.1159/000536366 

[image: ] [image: ]
[image: ]
FIGURE 1a: Ocular changes at the time of admission
Figure 1b: Ocular changes after 5 days of admission
Figure 1c: Ocular changes after 25 days of admission 
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