


Case report 
From Collodion to Clarity: Reversible Neonatal Ectropion in CERS3-Associated Ichthyosis

Abstract:
 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. Ocular examination revealed significant eversion of eyelid with preserved corneal transparency. Whole exome sequencing identified a homozygous frameshift mutation in CERS3 (c.990_991del, p.Phe331HisfsTer10), confirming ARCI9. The newborn was managed with intensive neonatal care, intensive moisturising skin , antibiotics, and frequent ocular lubrication with no surgical intervention. Progressive clinical improvement was observed, with complete resolution of ectropion and normalisation of ocular findings by day 30 of life. This case demonstrates the reversible nature of neonatal ectropion in CERS3-associated ichthyosis and emphasises the importance of early genetic diagnosis and prompt, multidisciplinary management to avoid vision threatening complications and achieve favourable outcomes.

Introduction
Congenital Ichthyosis represents a diverse group of rare Mendelian disorders of cornification, characterized by defective skin barrier function, hyperkeratosis, and scaling. Among the different genes involved 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. Lamellar Ichthyosis (LI) or Congenital Ichthyosiform Erythroderma (CIE) are examples of collodion baby phenotype, have tight, translucent membrane that later desquamates to reveal the underlying ichthyotic disorder. Complications, such as dehydration, thermoregulatory disturbance, and a significant risk of sepsis, are associated with this impaired epidermal barrier. For a conclusive diagnosis, prognosis and treatment planning genetic evaluaion is essential.[1,2] Ectropion, exposure keratitis, lagophthalmos, conjunctival congestion, corneal epithelial erosions, and madarosis are some of the ocular signs that may be present. Treatment options includes systemic retinoid with topical N-acetylcysteine therapy but with a risk of bone and eye involvement in moderate to severe cases, surgical intervention in cases of cicatricial stage of ectropion, and intensive ocular lubrication and topical therapy in the neonatal stage. Early intervention is essential in order to maximise visual outcomes and prevent irreversible loss of corneal transparency. [5]
The signs, symptoms and management of a newborn with congenital lamellar ichthyosis are discussed in this case study, necessitating interdisciplinary approaches to the management for this rare but vision threatening condition. 
Case Report
A male neonate was delivered at 35 weeks’ gestation to a 28 year old mother gravida three para two, with a birth weight of 1.8 kg at tertiary care centre. At birth, the infant cried immediately after a normal vaginal delivery. 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.
Mother’s obstetric history revealed her first pregnancy (male) 6 years ended up with similar condition and baby died within 12 days and with second pregnancy 2 years ago resulted in healthy female child.
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 testing by whole exome sequencing(Next Generation Sequencing) from blood sample in 3ml EDTA tube 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.
Management was  started with tackling critical complications, including hypernatremic dehydration and suspected sepsis, which were treated with antibiotics, intravenous fluids, and multivitamins. The dermatological signs were primarily managed with a rigorous topical therapies, regular application of white soft paraffin lotion(13.2% w/v) with liquid paraffin(10.2% w/v) to maintain moisture and restore the impaired skin barrier, and fusidic acid cream(2% w/w) to prevent or treat secondary bacterial infections. Lubricant eye drops(0.1% Sodium hyaluronate ; preservative-free) hourly with eye ointment (2% w/v Hydroxypropylmethylcellulose) 2 times a day and meticulous eye cleansing and eyelid massage were administered to reduce the risk of exposure keratitis associated with the severe ectropion. By the end of the second week, baby clinically improved, with complete normalization of the ocular findings observed by day 30. ( Figure 1b and 1c). This clinical course of this case corresponds to the expected prognosis of appropriately managed lamellar ichthyosis.

Discussion
This case demonstrates a rare but vision and life threatening presentation of ARCI9 due to a CERS3 frameshift mutation, manifesting as a baby with severe skin compromise (desquamation with dehydration, sepsis) 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 sphingolipid metabolism and epidermal lipid architecture. Impaired skin barrier ultimately result in abnormal desquamation, and predisposition to skin erosions and increased transepidermal water loss resulting in dehydration and hypernatremia.[1,2,3,4] 
Ocular manifestations are a frequent and clinically significant component of congenital ichthyosis, including meibomian gland dysfunction, exposure keratopathy, cicatricial ectropion. Ectropion is often the presenting sign, reported as the initial ophthalmic manifestation in the majority of affected neonates across various studies. The loss of eyelid elasticity and skin contracture, lead to tarsal plate eversion and exposure of the ocular surface, which can cause exposure keratopathy, which may progress to corneal ulcers, loss of transparency if left untreated. In several studies, limbal stem cell deficiency (LSCD) has emerged as the principal cause of keratitis in these patients.[5,6,7] 
Multifactorial compromise of ocular surface integrity from ectropion, LSCD, and secondary dry eye syndrome present with cases of corneal ulceration and even perforation. Thus, maintaining the ocular surface in patients suffering from congenital icthyosis requires watchful and multidisciplinary care involving neonatologists, dermatologists, and ophthalmologists. After systemic stabilization, patients are often referred for the management of eyelid ectropion and associated ocular complications.[5,8] In our case, early and intensive ocular surface lubrication, combined with gentle eyelid hygiene, effectively prevented exposure-related keratopathy and complete resolution of ectropion within the first month of life.
The mainstay for eye care remains intensive lubrication, as affected infants commonly exhibit severe dry eye with variable degrees of limbal stem cell compromise. When conservative management with lubrication fails, topical immunosuppressants such as cyclosporine may help mitigate chronic ocular surface inflammation and promote epithelial regeneration.
Limbal stem cell deficiency (LSCD) represents one of the most sight-threatening complications, capable of causing tenacious epithelial defects, descemetocele, or even corneal ulcer and perforation.[9]
For non-healing defects or small perforations, tarsorrhaphy integrated with amniotic membrane transplantation (AMT) has exhibited good outcomes, while keratoplasty with stem cell transplantation is reserved for advanced or refractory cases.[8] However,  in our patient, timely topical therapy with early multidisciplinary care prevented progression not requiring invasive interventions and ensured complete functional recovery.
Research further emphasize 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. It demonstrated how CERS3 plays an essential role in generating very long-chain (VLC) ceramides, which are crucial for preserving normal epidermal lipid metabolism and aiding terminal keratinocyte differentiation, loss of which leads to the impaired skin barrier function which is characteristic of congenital ichthyosis. Pathophysiology and gene involved in ARCI suggest that formulations enriched with VLC ceramides, particularly acylceramides, may assist in restoring epidermal barrier integrity and act as an adjunctive treatment for patients with keratinization disorders.[1,10]
This case further reinforces the need for early ophthalmologic intervention in congenital ichthyosis. Timely commencement of lubrication, infection prophylaxis, and eyelid cleaning and massage can prevent irreversible corneal damage and may not require surgical intervention. Furthermore, genetic confirmation of CERS3-related lamellar ichthyosis provides crucial insight into disease pathogenesis and aids in genetic counselling and family planning.
Conclusion
CERS3-associated autosomal recessive congenital ichthyosis is a rare vision and life threatening entity that may present at birth as a collodion baby with significant ocular involvement, including severe neonatal ectropion. Awareness 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. This case underscores that, despite the frightening initial presentation, ectropion in congenital ichthyosis can be completely reversible with early, intensive, and conservative treatment. Genetic confirmation not only establishes the diagnosis but also aids in prognostication and family counselling. 
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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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