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DESCRIPTION

Marfan syndrome is a hereditary connective tissue disorder with
multisystem involvement, primarily affecting the cardiovascular,
skeletal, and ocular systems. The condition is caused by
mutations in the FBNI1 gene, which encodes fibrillin-1, a
glycoprotein essential for the formation of elastic fibers in
connective tissue. These fibers provide structural support and
elasticity to tissues such as blood vessels, ligaments, and the eye’s
suspensory apparatus. Disruption of fibrillin-1 integrity leads to
widespread tissue weakness and abnormal signaling pathways.

The inheritance pattern of Marfan syndrome is autosomal
dominant, meaning a single altered copy of the FBNI gene is
sufficient to cause the disorder. Approximately 25 percent of
cases arise from de novo mutations, with no prior family history.
The variability in clinical expression is notable, even among
individuals carrying the same mutation. This variability reflects
differences in molecular effects of specific mutations as well as
modifying influences from other genetic and environmental
factors.

At the molecular level, fibrillin-1 plays a dual role. In addition to
its structural function, it regulates the bioavailability of
Transforming Growth Factor Beta (TGF-B), a cytokine involved
in cell growth and tissue repair. Mutations in FBNI reduce the
sequestration of TGF-B, leading to increased signaling activity.
This dysregulation contributes significantly to the pathogenesis
of Marfan syndrome, particularly in the development of aortic
aneurysms and other cardiovascular complications. The most
life-threatening manifestation of Marfan syndrome is progressive
dilation of the aorta, which can lead to dissection or rupture if
untreated. Aortic root enlargement is often detected imaging
techniques such as echocardiography or magnetic resonance
imaging. Early identification is essential, as timely intervention
can prevent catastrophic outcomes. Patients are typically
monitored to assess changes in aortic diameter and valve
function.

Skeletal features are among the most recognizable aspects of the
condition. Individuals often present with tall stature, long limbs,
and arachnodactyly, which refers to elongated fingers and toes.
Joint laxity, scoliosis, and chest wall deformities such as pectus

excavatum or pectus carinatum are also common. These features
arise from abnormalities in connective tissue structure and
mechanical properties. Myopia and an increased risk of retinal
detachment are also observed. Regular ophthalmologic
evaluation is necessary to manage these complications and
preserve visual function. Diagnosis of Marfan syndrome is based
on a combination of clinical criteria and genetic testing. The
revised Ghent nosology incorporates major features across organ
systems along with identification of pathogenic variants in the
FBN1 gene. Genetic confirmation is particularly useful in
ambiguous cases and for screening at-risk family members.

Therapeutic strategies for Marfan syndrome focus on reducing
the risk of cardiovascular complications and managing systemic
manifestations. Pharmacological treatment often includes beta-
blockers, which decrease heart rate and reduce stress on the
aortic wall. Angiotensin II receptor blockers, such as losartan,
have gained attention due to their ability to modulate TGF-8
signaling. Clinical studies suggest that these agents may slow
aortic dilation, although longterm outcomes continue to be
evaluated. Surgical intervention becomes necessary when the
aorta reaches a critical size or shows rapid expansion.
Prophylactic aortic root replacement has significantly improved
life expectancy in affected individuals. Advances in surgical
techniques and postoperative care have contributed to better
outcomes and reduced complication rates. Gene-based
therapeutic approaches are being explored as potential long-term
solutions. Although direct correction of FBNI mutations
remains challenging, research is focusing on modifying
downstream pathways involved in disease progression. Targeting
TGF-B signaling is one such strategy, aiming to restore balance in
cellular processes affected by fibrillin-1 deficiency.

Genetic counseling plays a central role in patient care. Since
Marfan syndrome is inherited in an autosomal dominant
manner, each child of an affected individual has a 50 percent
chance of inheriting the mutation. Counseling provides families
with information about inheritance patterns, testing options,
and  reproductive  choices, including prenatal and
preimplantation genetic diagnosis. Research into Marfan
syndrome continues to expand, with efforts aimed at improving
understanding of  genotype-phenotype  correlations and
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identifying novel therapeutic targets. Advances in molecular
biology and imaging technologies are contributing to earlier
diagnosis and more precise monitoring of disease progression.

CONCLUSION

Marfan syndrome is a complex genetic disorder resulting from
mutations in the FBN1 gene, affecting both structural integrity
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and cellular signaling pathways. Its multisystem involvement
coordinated clinical management and ongoing
surgical

requires
surveillance. Progress in
treatments has significantly improved patient outcomes, while

pharmacological and

emerging molecular approaches offer potential avenues for
future therapy. Continued investigation is essential to refine
these strategies and enhance the quality of care for individuals
affected by this condition.
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