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SJOGREN-LARSSON SYNDROME

Introduction and Definition of Sjogren-Larsson Syndrome

Sjogren-Larsson Syndrome (SLS) is a rare, inherited neurocutaneous disorder defined by a classic
clinical triad that severely impacts the patient's quality of life. As an autosomal recessive
condition, it requires both parents to carry the defective gene for the child to inherit the syndrome,
classifying it fundamentally as an inborn error of metabolism. The defining characteristics involve
chronic skin scaling, known as congenital ichthyosis, coupled with significant neurological
impairments, specifically mental retardation (or intellectual disability) and progressive spasticity,
which primarily affects the lower limbs but can eventually become generalized. This complex
interplay between dermatological and central nervous system (CNS) dysfunction distinguishes SLS
from many other ichthyoses, demanding a highly specialized, multidisciplinary approach to
diagnosis and management. The rarity of the condition often leads to delayed diagnosis,
emphasizing the critical need for heightened awareness among pediatricians and dermatologists
regarding the simultaneous presentation of these seemingly disparate symptoms, which are, in
fact, linked by a single profound biochemical defect.

The core pathology of SLS lies in the impaired metabolism of fatty alcohols, leading to their toxic
accumulation within various tissues, particularly the epidermis and the nervous system. This
accumulation is responsible for the highly visible cutaneous symptoms, which typically manifest at
birth or during the first year of life as generalized erythroderma and fine scaling, transitioning later
into a more pronounced, generalized ichthyosis characterized by hyperkeratosis. While the skin
symptoms are often the most immediately apparent, the neurological deterioration, including the
development of lower limb spastic diplegia and subsequent intellectual deficits, is often the most
debilitating feature, determining the overall prognosis and long-term care requirements for the
affected individual. SLS is considered a lifelong condition with no current cure, meaning
therapeutic interventions are centered entirely on symptomatic relief, mitigating the progression of
spasticity, and managing the chronic skin inflammation and scaling that accompany the disorder
throughout the patient's life.

Although the prevalence of SLS is globally low, estimated to affect approximately 1 in 250,000
individuals, certain populations, such as those in Northern Sweden, show a higher incidence due to
founder effects, providing crucial insights into the genetic mechanisms and variability of
presentation. The severity of the syndrome can vary widely, with some individuals exhibiting milder
ichthyosis and less profound intellectual impairment, while others face severe, pervasive
developmental delays and restricted mobility due to rapidly progressing spasticity. Understanding
SLS requires acknowledging that it is not merely a combination of three separate symptoms but a
unified disease process stemming from a failure in lipid metabolism, underscoring its classification
as a unique disorder within the heterogeneous group of lipid storage diseases.
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Historical Background and Nomenclature

The syndrome received its definitive recognition and nomenclature in 1957, following the
meticulous clinical documentation by two prominent Swedish medical professionals: Torsten
Sjogren and Lage Konrad Leopold Larsson. Torsten Sjogren (1896-1974), a renowned Swedish
physician and psychiatrist, and Lage Konrad Leopold Larsson (1905- ), a Swedish scientist,
systematically studied a large cohort of patients, primarily from geographically isolated regions of
Sweden, who exhibited the unique combination of congenital ichthyosis, neurological spasticity,
and intellectual impairment. Their landmark report provided the first comprehensive description
linking these three cardinal symptoms into a single, cohesive clinical entity, solidifying the
syndrome's identity distinct from other forms of ichthyosis or cerebral palsy. Prior to their detailed
publication, isolated cases presenting features of SLS may have been misdiagnosed or simply
categorized under broader, less specific neurological or dermatological conditions, preventing a
clear understanding of the underlying genetic transmission pattern.

The significance of the 1957 publication lies not just in the initial description, but in the rigorous
establishment of the pattern of inheritance and the clinical course. By observing multiple affected
individuals within extended families, Sjogren and Larsson were able to deduce the autosomal
recessive nature of the inheritance, a crucial finding that set the stage for later genetic and
biochemical investigations. This historical foundation is essential, as it moved the understanding of
this rare disorder from anecdotal reports into the realm of structured genetic disease, allowing for
genetic counseling and early diagnostic efforts, even before the specific enzymatic defect was
molecularly identified decades later. The continued use of the eponym, Sjogren-Larsson
Syndrome, honors their foundational contribution to neurogenetics and pediatric dermatology,
providing a clear reference point for clinicians worldwide.

While the original description used the term "mental retardation,” current medical terminology
favors "intellectual disability" or "developmental delay," reflecting an evolution in language
sensitivity, though the original clinical observation regarding impaired cognitive function remains
central to the diagnosis. The historical context also reminds us that the identification of rare
diseases often relies heavily on the diligent observation and epidemiological work carried out in
geographically concentrated populations, which can reveal recessive disorders that might
otherwise be masked in more genetically diverse populations. The clarity provided by the initial
Swedish cohort remains invaluable for studying the natural history and phenotypic variability of
SLS.

Etiology and Genetic Basis

The fundamental cause of Sjogren-Larsson Syndrome is rooted in a mutation within the ALDH3A2
gene, located on chromosome 17pl11.2. This genetic defect unequivocally confirms the
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syndrome's classification as an autosomal recessive disorder, meaning that an affected individual
inherits one mutated copy of the gene from each parent, who are typically asymptomatic carriers.
The ALDH3A2 gene provides the instructions for creating the enzyme Fatty Aldehyde
Dehydrogenase (FALDH), a crucial enzyme involved in the catabolism of fatty alcohols and
aldehydes. Specifically, FALDH catalyzes the irreversible oxidation of medium- and long-chain fatty
aldehydes into their corresponding fatty acids, a process vital for maintaining cellular lipid
homeostasis, particularly in the skin and nervous system myelin. The mutation results in a severe
deficiency or complete absence of functional FALDH enzyme activity.

The lack of functional FALDH leads directly to the accumulation of toxic lipid intermediaries,
primarily fatty aldehydes and fatty alcohols, throughout the body's tissues. These accumulated
substances are highly damaging to cell membranes and cellular organelles. In the skin, the
accumulation disrupts the normal barrier function and differentiation of keratinocytes, leading to the
pronounced hyperkeratosis and scaling characteristic of ichthyosis. Simultaneously, in the central
nervous system, these toxic lipids interfere with myelin formation and neuronal function, leading to
the progressive demyelination and resultant spasticity, intellectual disability, and other neurological
signs. The specific type of mutation within the ALDH3A2 gene can vary widely, including missense,
nonsense, and splice site mutations, but the ultimate biochemical outcome--the failure of fatty
alcohol detoxification--remains the common pathogenic pathway across all genotypic presentations
of SLS.

Genetic studies have revealed that the spectrum of ALDH3A2 mutations is broad, although certain
population-specific mutations exist, further supporting the historical epidemiological findings. The
identification of the specific gene and enzyme defect has transformed diagnostic capabilities,
allowing for definitive molecular confirmation through genetic sequencing, often replacing older,
less sensitive biochemical assays. Furthermore, understanding the precise genetic basis is
paramount for accurate genetic counseling, enabling families to understand the risks of recurrence
and offering prenatal diagnostic options where applicable. The recognition that a single enzymatic
defect can result in such a complex neurocutaneous phenotype emphasizes the critical role of lipid
metabolism in both epidermal integrity and central nervous system development and function.

Clinical Manifestations: Cutaneous Features (Ichthyosis)

The cutaneous presentation of Sjogren-Larsson Syndrome, characterized by ichthyosis, is typically
the earliest sign of the disorder, often evident at birth or within the first few months of life. This
ichthyosis is classified as non-bullous congenital ichthyosiform erythroderma in its initial
presentation, marked by generalized redness (erythroderma) and fine, white or grayish scaling.
Unlike some other forms of ichthyosis, the scaling in SLS is generally fine and widespread, though
it can become thicker and more waxy over time, particularly in flexural areas such as the armpits,
groin, and neck, where the accumulation of scales can lead to significant discomfort and impaired
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movement. The skin barrier function is severely compromised due to the underlying defect in lipid
processing, leading to chronic transepidermal water loss and persistent dryness, which contributes
significantly to patient morbidity and necessitates continuous, intensive dermatological care
throughout life.

A particularly challenging aspect of the skin involvement in SLS is the frequent occurrence of
severe pruritus (itching). This intense chronic itching is often refractory to standard treatments and
can severely disrupt sleep patterns and overall well-being, leading to scratching, excoriations, and
secondary skin infections. Furthermore, patients with SLS frequently suffer from palmoplantar
hyperkeratosis, a thickening of the skin on the palms of the hands and soles of the feet, which
can be painful and impact fine motor skills and ambulation. The combination of impaired skin
barrier function and potential involvement of eccrine sweat glands can also predispose affected
individuals to heat intolerance and difficulty regulating body temperature, requiring environmental
modifications and careful management, especially during warm climates or physical exertion.

The management of the ichthyosis component is a cornerstone of SLS treatment, focused
predominantly on improving hydration and promoting the shedding of hyperkeratotic scales. This
involves the liberal and frequent application of high-potency emollients, humectants, and
keratolytics, such as preparations containing urea or lactic acid, which help to soften and remove
the thickened stratum corneum. While systemic retinoids, such as acitretin, can be effective in
reducing scaling and hyperkeratosis, their use in pediatric patients with SLS must be carefully
balanced against potential side effects, especially concerning bone health and the known risk of
exacerbating neurological symptoms in some cases. The persistent nature of the ichthyosis means
that families and patients must adhere to rigorous daily skincare regimens to minimize symptoms
and prevent complications such as fissuring and infection.

Clinical Manifestations: Neurological Features

The neurological component of Sjogren-Larsson Syndrome represents the most severe and
functionally limiting aspect of the disease, encompassing progressive spasticity and intellectual
disability. Spasticity, characterized by increased muscle tone and hyperreflexia, typically begins in
early childhood, often becoming evident around one to three years of age, and is usually
progressive. It predominantly affects the lower limbs, presenting initially as spastic diplegia, leading
to a scissoring gait and significant difficulties with independent walking and mobility. As the disease
advances, the spasticity can involve all four limbs (spastic tetraplegia), leading to contractures,
joint deformities, and requiring assistive devices or wheelchairs for mobility, placing a substantial
burden on both the patient and caregivers.

The second major neurological manifestation is intellectual disability, which is variable in severity
but generally ranges from mild to severe, impacting cognitive development, learning, and adaptive
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functioning. Developmental delays are usually noted early, with delays in achieving motor and
speech milestones. Speech impairment is particularly common, often characterized by dysarthria
(difficulty articulating words) and expressive language deficits, further complicating communication
and social interaction. While the intellectual disability is a fixed component of the syndrome, early
intervention and specialized educational programs are vital for maximizing the developmental
potential of affected children, ensuring they achieve the highest possible degree of independence
within their cognitive limitations.

Beyond the core triad, other neurological and ocular features frequently accompany SLS. Ocular
abnormalities are common, including specific retinal changes such as crystalline macular
degeneration or glistening white dots in the retina, often visible upon ophthalmological
examination. Photophobia (light sensitivity) is also frequently reported. Furthermore, some patients
may experience mild to moderate seizures, requiring anticonvulsant management. The
neurological symptoms are fundamentally linked to the toxic accumulation of fatty aldehydes in the
brain, which impairs the integrity of the myelin sheaths surrounding nerve fibers, leading to diffuse
white matter changes visible on brain imaging, confirming the systemic impact of the metabolic
defect on the central nervous system architecture and function.

Pathophysiology: The Biochemical Defect

The pathophysiology of Sjogren-Larsson Syndrome is directly traceable to the deficiency of the
Fatty Aldehyde Dehydrogenase (FALDH) enzyme, encoded by the ALDH3A2 gene. In normal
physiological states, FALDH plays a crucial role in lipid breakdown, specifically functioning in the
peroxisome and the endoplasmic reticulum to detoxify medium- and long-chain fatty aldehydes--
highly reactive and cytotoxic compounds--by converting them into less harmful, corresponding fatty
acids. This enzymatic step is essential for the proper turnover and synthesis of various lipids,
including those required for the structural integrity of the skin barrier and the myelin sheaths in the
nervous system. The impairment or total loss of FALDH activity halts this critical detoxification
pathway.

The immediate biochemical consequence is the pathological accumulation of these toxic fatty
aldehydes and their precursor fatty alcohols within cellular membranes and the extracellular matrix.
These accumulated lipids are particularly concentrated in tissues with high lipid turnover, such as
the epidermis and the central nervous system white matter. In the skin, the excess fatty alcohols
and aldehydes disrupt the formation of the lamellar granules, which are essential for producing the
lipid matrix that seals the stratum corneum (the outermost layer of the epidermis). This failure in
lipid production and arrangement leads directly to the characteristic hyperkeratosis, scaling, and
severe impairment of the skin barrier function observed in SLS patients, resulting in chronic
inflammation and water loss.
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In the nervous system, the accumulation of these toxic lipid metabolites exerts profound damage,
leading to the clinical manifestations of spasticity and intellectual disability. Specifically, the
accumulated fatty compounds appear to interfere with the structure and function of myelin, the
fatty sheath that insulates nerve axons and allows for rapid signal transmission. This disruption
causes diffuse leukoencephalopathy (white matter disease), resulting in abnormal nerve
conduction. The spasticity arises from damage to the corticospinal tracts, while the intellectual
disability reflects generalized neuronal and developmental injury caused by chronic exposure to
these cytotoxic lipid species, confirming SLS as a neurodegenerative disorder with profound
systemic implications.

Diagnosis and Differential Diagnosis

Diagnosis of Sjogren-Larsson Syndrome typically begins with clinical suspicion based on the
presence of the classic triad: congenital ichthyosis, spasticity, and intellectual disability. While the
clinical picture is highly suggestive, definitive diagnosis requires biochemical or genetic
confirmation to distinguish SLS from phenotypically similar disorders, such as other types of
congenital ichthyosis or forms of cerebral palsy. Initial diagnostic steps often involve thorough
dermatological and neurological examinations, including assessments of muscle tone, reflexes,
and cognitive function. Neuroimaging, such as MRI of the brain, often reveals characteristic white
matter abnormalities, including diffuse leukoencephalopathy, which supports the diagnosis of a
demyelinating process consistent with the underlying metabolic defect.

The gold standard for confirming SLS is genetic testing, specifically sequencing the ALDH3A2
gene to identify pathogenic mutations. The presence of two disease-causing alleles confirms the
diagnosis. Prior to widespread genetic testing, diagnosis relied heavily on biochemical assays,
such as measuring the concentration of fatty alcohol metabolites in patient samples, including
cultured skin fibroblasts, lymphocytes, or plasma. Elevated levels of long-chain fatty alcohols (e.g.,
hexadecanol and octadecanol) serve as a reliable biochemical marker of FALDH deficiency.
Currently, genetic testing is preferred due to its high specificity and ability to identify specific
mutations, which is valuable for genetic counseling.

The differential diagnosis is crucial for avoiding misdiagnosis. SLS must be distinguished from
common ichthyoses, such as X-linked ichthyosis (which lacks neurological involvement) or lamellar
ichthyosis. Neurologically, it must be differentiated from hereditary spastic paraplegias and other
forms of cerebral palsy, particularly those where spasticity is prominent. The simultaneous onset of
both severe ichthyosis and progressive spasticity in early life is the key discriminator. Prenatal
diagnosis is possible for families with a known history of SLS by performing amniocentesis or
chorionic villus sampling to analyze the fetal DNA for the ALDH3A2 mutation, providing crucial
information for prospective parents.
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Management and Treatment Strategies

The management of Sjogren-Larsson Syndrome is complex and requires a lifelong,
multidisciplinary approach focused entirely on symptomatic relief, as there is currently no cure or
treatment that corrects the underlying enzymatic defect. The treatment team typically includes
pediatricians, neurologists, dermatologists, physical and occupational therapists, ophthalmologists,
and specialized educators. The primary goals are minimizing the severity of ichthyosis, maximizing
motor function by controlling spasticity, and optimizing cognitive and developmental outcomes.

Dermatological care is intensive and continuous. The primary focus is on maintaining skin
hydration and reducing hyperkeratosis and pruritus. This involves the frequent application of highly
effective emollients and creams, often containing humectants like glycerin or petroleum jelly,
sometimes combined with prescription-strength keratolytic agents such as alpha-hydroxy acids
(lactic acid) or urea. Systemic retinoids, while effective for scaling, are used cautiously due to
potential side effects and the risk of exacerbating existing neurological symptoms. Management of
pruritus often involves antihistamines or topical corticosteroids for acute flares, but chronic
management remains challenging due to the persistent nature of the skin inflammation.

Neurological management centers on mitigating the effects of spasticity. Physical therapy and
occupational therapy are essential to maintain range of motion, prevent contractures, and teach
adaptive techniques for daily living. Pharmacological interventions often include muscle relaxants
and anti-spastic agents, such as oral Baclofen or Tizanidine, aimed at reducing muscle tone and
improving mobility. In severe cases of focal spasticity, Botulinum Toxin injections may be used to
target specific muscle groups, and orthopedic surgery may be necessary to correct severe fixed
contractures or deformities. Furthermore, specialized educational support and speech therapy are
crucial for addressing the intellectual disability and communication deficits, ensuring that
individuals with SLS are provided with the necessary tools to achieve their maximum
developmental potential and participate meaningfully in society.
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