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SJOGREN-LARSSON SYNDROME

SJOGREN-LARSSON SYNDROME

Primary Disciplinary Field(s): Genetics, Dermatology, Neurology, Pediatrics

1. Core Definition

Sjogren-Larsson Syndrome (SLS) is a rare, inherited neurocutaneous disorder characterized by
a classic clinical triad: congenital ichthyosis (scaly skin), spastic paresis (spasticity), and
intellectual disability (mental retardation). This complex condition is classified as an autosomal
recessive disorder, meaning that an individual must inherit two copies of the defective gene--one
from each parent--to manifest the symptoms. The underlying genetic defect involves mutations in
the ALDH3A2 gene, which codes for the enzyme fatty aldehyde dehydrogenase (FALDH). This
enzyme is crucial for metabolizing long-chain fatty alcohols. This enzymatic deficiency leads to the
accumulation of toxic fatty aldehydes and alcohols in various tissues, causing the observed
dermatological and neurological dysfunction. While the primary features are consistent, the
severity and onset of these manifestations can vary significantly among affected individuals,
requiring a specialized approach to diagnosis and ongoing medical management.

The recognition of SLS as a distinct clinical entity underscored the intricate relationship between
lipid metabolism pathways and the integrity of both the central nervous system and the skin barrier.
The skin manifestations, often visible at or shortly after birth, typically present as generalized
scaling and redness (erythroderma), which subsequently evolves into persistent, often yellow-
brown, hyperkeratotic scales, a condition known as ichthyosis. Simultaneously, the neurological
symptoms, including muscle stiffness and developmental delays, become progressively noticeable
during infancy or early childhood. Because SLS impacts fundamental biological processes related
to cell structure and signaling, it presents substantial challenges to quality of life, necessitating
comprehensive, multidisciplinary care involving genetic counselors, dermatologists, and
neurologists to manage the complex interplay between the cutaneous and central nervous system
pathologies.

The syndrome is considered pan-ethnic, though it exhibits a higher prevalence in certain isolated
populations, such as in Sweden, where the original reporting physicians conducted their research.
Understanding the molecular basis--the deficiency of FALDH--has been pivotal in distinguishing
SLS from other forms of congenital ichthyosis and spastic paraplegia, allowing for targeted
research into potential therapeutic interventions aimed at mitigating the toxic accumulation of lipid
metabolites. The defining characteristic remains the synchronous presentation of both severe skin
disease and progressive central nervous system impairment, establishing SLS as a unique
challenge within the category of inherited metabolic disorders.
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2. Etymology and Historical Development

Sjogren-Larsson Syndrome derives its name from the pioneering Swedish researchers who first
described the condition in detail. The syndrome was formally reported in 1957 by Torsten Sjogren
(1896-1974), a renowned Swedish physician and psychiatrist known for his work in genetics, and
Lage Konrad Leopold Larsson (1905-), a Swedish scientist and medical researcher. Their
seminal description synthesized clinical observations from a cohort of patients, primarily within
isolated regions of Sweden, establishing the specific constellation of symptoms--ichthyosis,
spasticity, and intellectual disability--as a unique, recognizable genetic entity distinct from
previously known disorders. Prior to their work, cases displaying these symptoms were often
misclassified or treated as separate, unrelated conditions, hindering focused medical research and
appropriate patient care.

The 1957 publication, building upon decades of research into hereditary diseases in the Swedish
population, was crucial for defining the Mendelian pattern of inheritance associated with SLS.
Sjogren and Larsson's thorough epidemiological and clinical investigation highlighted the
autosomal recessive nature of the transmission, suggesting a single gene mutation was
responsible for the widespread systemic effects. This discovery was an important step forward in
neurogenetics, demonstrating how a specific metabolic defect could cascade into complex
phenotypes affecting both the ectodermal derivatives, such as the skin, and the neural tissues. The
meticulous documentation provided the foundational framework for subsequent biochemical and
molecular studies that eventually pinpointed the specific genetic location and the resulting
enzymatic defect nearly four decades later.

Following Sjogren and Larsson's initial delineation, research shifted toward identifying the precise
biochemical error responsible for the pathology. It was not until the late 20th century that the
specific enzymatic deficiency was confirmed, definitively linking the condition to the impaired
metabolism of fatty alcohols and aldehydes. This progression from detailed clinical observation and
genetic mapping to molecular confirmation exemplifies the trajectory of modern medical genetics.
The persistence of the name Sjogren-Larsson Syndrome acknowledges the critical historical
contribution of the two Swedish investigators in transforming a collection of seemingly disparate
symptoms into a clearly defined, scientifically recognized medical diagnosis, paving the way for
targeted therapeutic research and improved global clinical care.

3. Genetic Basis and Pathophysiology

SLS is caused by pathogenic mutations in the ALDH3AZ2 gene, which is located on the short arm of

chromosome 17 (17p11.2). This gene provides the critical molecular blueprint for synthesizing the
enzyme fatty aldehyde dehydrogenase (FALDH), also known as aldehyde dehydrogenase family
3, member A2. As an autosomal recessive disorder, inheritance requires that the affected
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individual receives a mutated allele from both parents. The FALDH enzyme plays a crucial, rate-
limiting role in the fatty alcohol oxidation pathway, where it catalyzes the conversion of medium-
and long-chain fatty aldehydes--which are cytotoxic--into their corresponding non-toxic fatty acids.
This conversion is essential for the normal turnover of lipids, including plasmalogens (ether
phospholipids), vital components of cell membranes, and certain sphingolipids.

The resultant deficiency or complete absence of FALDH activity leads directly to the accumulation
of unmetabolized fatty aldehydes and alcohols, which are highly reactive and toxic to cellular
structures. This accumulation occurs ubiquitously but exerts its most devastating effects in tissues
with high lipid turnover and synthesis requirements, specifically the epidermis and the central
nervous system (CNS). In the skin, these accumulated long-chain fatty metabolites disrupt the
finely tuned processes of keratinocyte differentiation and the formation of the crucial water-
impermeable lipid barrier in the stratum corneum. This structural and functional compromise leads
directly to the observed features of congenital ichthyosis, characterized by abnormal scaling,
impaired hydration, and chronic inflammation due to a defective skin barrier.

In the CNS, the accumulating fatty aldehydes and alcohols are profoundly neurotoxic, interfering
with essential cellular functions such as mitochondrial respiration, membrane fluidity, and protein
synthesis. The resulting neurological pathology involves widespread demyelination, diffuse
leukoencephalopathy, and neuronal loss, particularly impacting the corticospinal tracts. These
structural insults manifest clinically as the progressive spasticity (spastic paresis), often observed
as diplegia affecting the lower limbs, and the irreversible intellectual disability. The high lipid
content of the myelin sheath and the specialized metabolic needs of neural tissue make the CNS
exceptionally vulnerable to the toxic buildup of lipid metabolites characteristic of FALDH deficiency,
establishing the direct molecular link between the genetic mutation and the severe neurological
impairment observed in SLS patients.

4. Clinical Manifestations: Dermatological Features

The dermatological presentation of SLS is typically the first feature noted, often detectable at birth
or becoming pronounced shortly thereafter. The skin condition, classified as non-bullous congenital
ichthyosiform erythroderma (NCIE) or sometimes as generalized ichthyosis, is persistent and
challenging to manage. Neonates may present with generalized redness (erythroderma) and fine,
white scaling, which gradually transitions into the classic appearance: dry, yellowish-brown,
adherent scales that are most prominent over the large flexural areas, such as the neck, axillae,
elbows, and behind the knees. The scaling severity can fluctuate, often worsening with cold
weather or low humidity.

The chronic ichthyosis in SLS results from the defective epidermal lipid barrier caused by the
deficiency of FALDH, leading to trans-epidermal water loss (TEWL) and profound skin dryness
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(xerosis). This compromised barrier function not only necessitates constant moisturizing but also
leaves patients vulnerable to recurrent infections and difficulties with thermoregulation, as they
struggle to sweat efficiently. Severe pruritus (itching) is a frequent complaint, which often leads to
excoriations and lichenification, further damaging the skin and increasing the risk of secondary
bacterial colonization.

A notable feature often seen in SLS, although not strictly part of the classic diagnostic triad, is
generalized palmoplantar hyperkeratosis, where the skin on the palms and soles becomes
thickened and rigid. The severity of the ichthyosis does not always correlate precisely with the
severity of the neurological involvement, suggesting that cellular sensitivity to the accumulated lipid
metabolites may differ between the skin and neural tissues, or that modifier genes influence
phenotypic expression. Effective dermatological care is essential not only for physical comfort but
also for preventing complications that could impact overall health, emphasizing the need for
tailored, high-emollient regimens and the judicious use of keratolytic agents.

5. Clinical Manifestations: Neurological Features

The neurological symptoms of Sjogren-Larsson Syndrome are generally progressive and represent
the most debilitating aspect of the disorder. The defining motor feature is spastic paresis, a
chronic condition characterized by increased muscle tone (hypertonia), exaggerated tendon
reflexes (hyperreflexia), and clonus, primarily affecting the legs (spastic diplegia). This spasticity
often becomes clinically evident during the first or second year of life when the child fails to meet
typical gross motor milestones, such as standing or walking independently. The rigid and often
scissor-like gait pattern resulting from severe spasticity significantly limits mobility and frequently
requires lifelong physical therapy and orthopedic management, including bracing and,
occasionally, surgical intervention to release contracted tendons.

The second major neurological component is intellectual disability, which typically ranges from
moderate to severe. This cognitive impairment affects all areas of development, including learning,
problem-solving, and abstract thought. While the severity varies, most affected individuals require
substantial support in educational and vocational settings. The underlying cause of both the
spasticity and the intellectual disability is the chronic neurotoxicity induced by the accumulating
fatty aldehydes, leading to demyelination and structural abnormalities, particularly in the white
matter of the brain. Imaging studies, such as MRI, often reveal evidence of diffuse
leukoencephalopathy consistent with these toxic effects.

In addition to the core neurological deficits, other central nervous system manifestations are
common. These include speech defects (dysarthria) resulting from poor motor control of the
articulatory muscles, which further compounds communication difficulties. Approximately one-third
of patients may also experience epileptic seizures, often requiring pharmacological management.
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Furthermore, the presence of specific ocular abnormalities, notably highly refractive, glistening
white dots in the macula (macular xanthomata), are considered highly suggestive of SLS. These
deposits, also lipid-based, generally do not cause total blindness but can lead to impaired visual
acuity, adding another layer of sensory deficit to the clinical profile.

6. Diagnosis and Genetic Testing

The process of diagnosing Sjogren-Larsson Syndrome begins with a strong clinical suspicion
based on the presence of the classic triad. However, due to phenotypic overlap with other
ichthyotic and spastic disorders, definitive diagnosis requires biochemical and molecular
confirmation. Historically, the gold standard involved measuring the activity of the FALDH enzyme
in cultured skin fibroblasts, where significantly reduced or undetectable activity confirms the
metabolic defect. Supporting biochemical evidence includes the detection of elevated levels of fatty
alcohols in plasma or urine, which act as clear biomarkers of the blocked metabolic pathway.

Modern diagnostics prioritize molecular genetic testing. Sequence analysis of the ALDH3A2 gene
is highly effective in identifying the specific pathogenic mutations responsible for the syndrome.
Over 50 different mutations have been identified, including missense, nonsense, and splice-site
mutations, but all lead to the functional deficit of the FALDH enzyme. Genetic testing provides
clarity not only for diagnosis but also for family planning. Since SLS is recessive, parents are
obligate carriers, and identifying the specific mutations allows for accurate preimplantation or
prenatal genetic diagnosis in subsequent pregnancies, offering crucial information for prospective
parents with a family history of SLS.

Differential diagnosis is a critical step to exclude other conditions that share partial features. For
instance, hereditary spastic paraplegias (HSPs) cause spasticity but lack the characteristic
ichthyosis. Conversely, other congenital ichthyoses, such as Neutral Lipid Storage Disease
(Chanarin-Dorfman Syndrome), involve severe ichthyosis but are caused by defects in different
lipid metabolism pathways (e.g., adipose triglyceride lipase, ATGL) and usually present with
different neurological findings. The simultaneous presence of ichthyosis, spasticity, and intellectual
disability, coupled with the unique macular lesions and confirmed FALDH deficiency, reliably
establishes the diagnosis of Sjogren-Larsson Syndrome.

7. Management and Supportive Care

Management of Sjogren-Larsson Syndrome is complex and entirely supportive, aiming to alleviate
symptoms and maximize functional potential, as there is currently no cure addressing the
fundamental genetic defect. Treatment requires continuous coordination across multiple
specialties, including dermatology, neurology, physical therapy, and developmental pediatrics. The
management protocol focuses on aggressive symptomatic control tailored to the individual
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patient's specific needs and severity level.

Dermatological care revolves around the consistent and intensive treatment of ichthyosis. This
includes the regular application of high-potency emollients and moisturizers to restore the skin
barrier, reduce dryness, and minimize scaling. Keratolytic agents, such as formulations containing
urea, lactic acid, or alpha-hydroxy acids, are often used to promote the shedding of excess scales.
While oral retinoids (like acitretin) can dramatically reduce scaling, their use in children must be
carefully weighed against potential systemic side effects, including skeletal issues and
hepatotoxicity. Managing chronic pruritus with topical or systemic anti-itch medications is also vital
to prevent skin damage and infections.

Neurological management focuses heavily on rehabilitation. Intensive physical therapy and
occupational therapy are crucial for combating muscle rigidity, maintaining joint flexibility, and
improving functional mobility, often utilizing specialized orthotic devices and mobility aids.
Pharmacological interventions for severe spasticity may include oral medications such as baclofen,
tizanidine, or benzodiazepines. In cases of intractable spasticity, botulinum toxin injections or
surgically implanted baclofen pumps may be considered. Furthermore, early and sustained
intervention through speech therapy and specialized educational programs are necessary to
address communication difficulties and maximize the cognitive development and adaptive skills of
individuals with intellectual disability.

8. Further Reading

Sjogren-Larsson Syndrome (Wikipedia)

Sjogren-Larsson Syndrome - GeneReviews (NCBI)

Sjogren-Larsson Syndrome: Clinical and Biochemical Aspects (Review Article)

Torsten Sjogren (Wikipedia)
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