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Clinical Spectrum of Congenital Ichthyosis in a Moroccan Pediatric Study 
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ABSTRACT 
	Background: Congenital ichthyoses are rare genetic skin disorders characterized by abnormal keratinization, often present at birth and associated with various extracutaneous manifestations.
Material and methods: We performed a retrospective study over over an 30-month, including patients diagnosed with congenital ichthyosis. Clinical subtype, distribution of skin lesions, and associated findings were analyzed.
[bookmark: _GoBack]Results: Forty patients were included (mean age: 3 years; 25 females, 15 males). Lamellar ichthyosis was the most common form (28 cases), with generalized scaling in 80% and palmoplantar keratoderma and nail dystrophy in 50%. Ectropion was observed in 8 patients. Netherton syndrome was identified in 6 patients, with typical pruritic erythroderma and bamboo hair in 3 cases. Two neonates had harlequin ichthyosis with severe ectropion, eclabium, and one case of limb hypoplasia.

Conclusion: Lamellar ichthyosis predominated in our cohort. Hair examination is crucial in erythrodermic infants to identify Netherton syndrome. Harlequin ichthyosis, though rare, remains a severe neonatal emergency. Early diagnosis and multidisciplinary care are essential.
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1. INTRODUCTION 

Congenital ichthyoses are a rare, genetically heterogeneous group of disorders of cornification that usually manifest at birth or within the first months of life, producing generalized scaling, erythema and skin-barrier dysfunction (Mazereeuw-Hautier J, et al., 2024). The classification proposed by the First Ichthyosis Consensus Conference distinguishes non-syndromic autosomal recessive congenital ichthyosis (ARCI)—which includes lamellar and harlequin ichthyosis—from syndromic forms such as Netherton syndrome (Oji Vinzenz et al. 2009). Although next-generation sequencing now enables molecular confirmation in most patients, limited access to genetic testing in low-resource settings means that clinicians often rely on clinical phenotypes to guide supportive care and genetic counselling (Mazereeuw-Hautier J, et al., 2024). Recent genotype-phenotype studies have shown that disease burden extends beyond cutaneous scaling to include palmoplantar keratoderma, ocular complications and growth impairment, underscoring the importance of early multidisciplinary follow-up (Diociaiuti A, et al., 2024). Against this background, the present study describes the spectrum of congenital ichthyoses observed in a Moroccan paediatric cohort and highlights the extracutaneous features that drive morbidity.


2. material and methods

This was a monocentric, retrospective, and descriptive study conducted over a 30-month period at the Dermatology Department of Ibn Sina University Hospital in Rabat, Morocco. We included all pediatric patients who were clinically diagnosed with congenital ichthyosis during this period.
The diagnosis of congenital ichthyosis was based primarily on clinical examination, which assessed:
· Age at onset and mode of presentation (collodion baby, erythroderma, scaling)
· Type and distribution of cutaneous involvement (generalized vs localized)
· Associated features, including palmoplantar keratoderma, nail abnormalities, ectropion, and hair changes
When available, histopathological examination of skin biopsy specimens was performed to support the diagnosis and to exclude differential diagnoses such as atopic dermatitis or psoriasis in erythrodermic infants. Characteristic features such as orthokeratosis, parakeratosis, hypergranulosis, and psoriasiform hyperplasia were recorded.
In selected cases suspected of Netherton syndrome, trichoscopy was used to identify hair shaft anomalies such as trichorrhexis invaginata (“bamboo hair”), which is considered a diagnostic hallmark.
Genetic testing was not routinely available and was therefore not used as a diagnostic criterion in this study.
Data were collected from medical records and included demographic information (age, sex), clinical subtype, pattern of skin involvement, extracutaneous manifestations (nail, eye, hair anomalies), and disease severity.

2. RESULTS

We conducted a retrospective study involving 40 patients with congenital ichthyosis, with a mean age of 3 years and a female predominance (25 females and 15 males).
Lamellar ichthyosis was the most frequent form, observed in 28 patients. It was characterized by thick, dark scales, which were diffusely distributed over the entire body in 80% of cases (Figure 1), and limited to the extremities in the remaining 20%. Associated features included nail dystrophy and palmoplantar keratoderma, both present in 50% of patients, while ectropion was noted in 8 cases (Figure 2).
Netherton syndrome was diagnosed in 6 patients, all of whom presented with pruritic erythematosquamous lesions, caracterised by double-edged scales (Figure 3), and fragile hair. Trichoscopic examination revealed a bamboo hair appearance (trichorrhexis invaginata) in 3 of these cases.
Finally, we identified two cases of harlequin ichthyosis in female neonates. Clinical presentation included thick hyperkeratotic plates separated by deep fissures, along with severe ectropion and eclabium. One of the newborns also exhibited hypoplasia of the left hand, attributed to an associated amniotic band.



4. ILLUSTRATIVE CASE (LAMELLAR ICHTHYOSIS)

A 3-year-old girl presented with generalized thick, dark-brown scales involving the entire body surface since birth. She had bilateral ectropion, palmoplantar keratoderma, and nail dystrophy. There was no history of parental consanguinity. Histopathology showed orthokeratotic hyperkeratosis and acanthosis. A clinical diagnosis of lamellar ichthyosis was made, and treatment included intensive emollients, keratolytics, and ophthalmological follow-up.


5. discussion

Congenital ichthyoses encompass a genetically and phenotypically heterogeneous spectrum of keratinisation disorders that present early in life and require lifelong multidisciplinary care (Mazereeuw-Hautier J, et al., 2024).
In our cohort of 40 Moroccan children, the mean age at presentation was 3 years with a female-to-male ratio of 1.7. Large European and Asian hospital-based series report similar early‐childhood onset but a slight male predominance or near-equal sex distribution; therefore, the female excess observed here may reflect local referral patterns rather than true epidemiology (Mazereeuw-Hautier J, et al., 2024), (Oji Vinzenz et al. 2009). Early recognition remains essential because delayed diagnosis is associated with growth impairment, infection, and ophthalmological morbidity. 
Lamellar ichthyosis (LI) accounted for 70 % of cases, making it the dominant phenotype in our series. Although LI is among the commonest forms of autosomal recessive congenital ichthyosis (ARCI), recent multicentre studies have documented lower proportions (≈ 37 % in an Italian cohort and 36.9 % in an Indian cohort) (Oji Vinzenz et al. 2009). Our higher figure may be explained by the absence of consanguinity-related ichthyosiform erythroderma in our region or by diagnostic overlap between LI and congenital ichthyosiform erythroderma in the neonatal period. The high rates of palmoplantar keratoderma and nail dystrophy (50 %) are consistent with the recognised extracutaneous burden of LI, which is driven largely by TGM1, ALOXE3, and ALOX12B mutations that disrupt epidermal barrier lipid processing (Maritska Ziske, et al., 2024). Ectropion was present in 28 % of LI patients, aligning with the 25–40 % reported in contemporary guidelines and underscoring the need for early ophthalmological surveillance (Mazereeuw-Hautier J, et al., 2024), (Maritska Ziske, et al., 2024).
Netherton syndrome (NS) represented 15 % of our series—slightly higher than the global prevalence estimates of 1 : 200 000—but comparable with genodermatosis-referral centres where severe erythroderma is routinely screened for SPINK5 mutations. All six patients displayed pruritic erythematosquamous lesions and hair fragility, while trichoscopy confirmed bamboo hair in half of them. Trichorrhexis invaginata remains a pathognomonic clue to NS and may obviate the need for repeated scalp biopsies (Bittencourt Mde J, et al., 2015), (Bangaru H, et al., 2025). Novel biologics such as secukinumab are emerging therapeutic options for recalcitrant NS, highlighting the importance of precise molecular diagnosis (Buchukuri I, et al., 2025). 
Harlequin ichthyosis (HI), the severest ARCI phenotype, was diagnosed in two neonates (5 %). Historically linked to near-universal neonatal mortality, survival has improved markedly with advances in neonatal intensive care, aggressive emollient use, and very early systemic retinoid therapy. An Indonesian case survived to age 5 on isotretinoin from day 5 of life (Tanasal H, et al., 2025), whereas a neonatal report reiterated that sepsis and respiratory failure remain leading causes of early death where resources are limited (G.V.  Vinithira Sri, et al., 2024). One of our infants showed left-hand hypoplasia associated with an amniotic band, a rarely documented limb anomaly in HI that raises questions about the role of intra-uterine mechanical factors in addition to ABCA12 dysfunction (Chiavérini C, 2009), (J. Mazereeuw-Hautiera, et al., 2009).


6. Strengths and limitations 

The present study is the first Moroccan series to provide a phenotypic breakdown of congenital ichthyoses and to document trichoscopic findings in NS. Its retrospective design, modest sample size, and lack of systematic genetic testing limit genotype–phenotype correlations. Nonetheless, our data highlight the continued predominance of LI, the need for routine hair-shaft examination in erythrodermic infants, and the life-saving potential of early retinoid therapy in HI. We advocate for universal neonatal genetic panels and structured transitional care to adult services in resource-constrained settings. 



7. Conclusion

This study provides an overview of the clinical spectrum of congenital ichthyoses in a North African pediatric population. Lamellar ichthyosis emerged as the predominant subtype, often accompanied by palmoplantar and ocular complications. Netherton syndrome, though less frequent, should be systematically considered in infants with erythroderma and hair shaft fragility. Harlequin ichthyosis, despite its rarity, remains a severe neonatal condition requiring prompt and intensive management. These findings emphasize the importance of early clinical recognition and multidisciplinary care, particularly in regions with limited access to genetic diagnosis.
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Figure 1 : Clinical features of lamellar ichthyosis in a child, showing thick, dark, plate-like scales with generalized distribution. The scaling is diffuse and adherent, predominantly involving the trunk and limbs, typical of lamellar ichthyosis with impaired epidermal turnover.
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Figure 2 : Ectropion in a patient with congenital ichthyosis. The image shows bilateral eversion of both eyelids, frequently observed in severe forms of ichthyosis.
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Figure 3 : Cutaneous manifestations of Netherton syndrome: erythematous, scaly plaques with a double-edged scales. These lesions are sharply demarcated, with areas of desquamation and inflammation, reflecting the chronic pruritic erythroderma characteristic of Netherton syndrome.
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