


















• Marfan syndrome is a rare

inherited disorder that affects

connective tissue . There are

many different signs such as: a

narrow, long body,

hyperextensible joints, tearing or

displacement of the eye lens,

dilations and tears in blood

vessels. These can vary in

severity.





Many different heritable connective 

tissue disorders (HCTD) have been 

described

• Marfan syndrome (MFS) 

FBN1

• Ehlers-Danlos syndrome 

(EDS) COL5A/COL5A2 

(collagen protein)

• Loeys-Dietz syndrome 

(LDS) TGBR1/2, 

SMAD2/3, or TGFB2/3



Ehlers-Danlos syndrome



Loeys-Dietz syndrome



• Abraham Lincoln is the most famous

American who had Marfan syndrome. So did

Julius Caesar and Tutankhamen. In more

recent times, Olympic swimmer Michael

Phelps, basketball prospect Isaiah Austin

and, perhaps, al-Qaeda leader Osama bin

Laden had Marfan syndrome.



Epidemiology

• Marfan syndrome (MFS) is one of the

most common inherited disorders

affecting connective tissue, with a

reported incidence of 1 in 3000 to 5000

individuals.

• prevalence thought t be similar

regardless of sex and ethnicity





De novo mutationsPenetrance



Diagram presenting reasons for Marfan syndrome 

suspicion



Diagram presenting specialists who were first to suspect Marfan

syndrome (including parents that suspected this syndrome)



Etiology 

• Marfan syndrome is a genetic disorder caused by mutations in the FBN1 gene, which provides
instructions for making a protein called fibrillin-1.

• Currently, over 2,900 distinct FBN1 mutations have been identified in patients with MFS.

• Missense mutations are the major type found in patients with MFS, and these mutations mainly affect
cysteine residues.

• in about 25% of cases, the condition occurs due to a spontaneous mutation in the FBN1 gene, without
any family history of the disorder.



• There was a significantly higher frequency

of frameshift and nonsense mutations

observed in aortic dissection than in aortic

aneurysm.

• while missense mutations showed a higher

frequency in aortic aneurysm than in aortic

dissection and a higher rate of lens

dislocation.



• It is important to note that Marfan syndrome

can vary widely in its severity and presentation,

as different mutations in the FBN1 gene can

have different effects on the structure and

function of connective tissue.

• Thus, we propose that HSPG2 is a strong

candidate modifier gene for MFS and its role in

modulating disease severity should be

investigated in patients.



Gene structure





Ghent criteria





The Revised Ghent Nosology for 

Marfan syndrome relies on seven rules 

as indicated below

IN THE ABSENCE OF 
FAMILY HISTORY

Aortic Root Dilatation Z score ≥ 2 AND Ectopia
Lentis

Aortic Root Dilatation Z score ≥ 2 AND FBN1

Ectopia lentis AND a FBN1 mutation associated with 
Aortic Root Dilatation

Aortic Root Dilatation Z score ≥ 2 AND Systemic 
Score ≥ 7pts 

IN THE PRESENCE OF 
FAMILY HISTORY

Ectopia lentis AND Family History of Marfan
syndrome (as defined above)

A systemic score ≥ 7 points AND Family History of 
Marfan syndrome 

Aortic Root Dilatation Z score ≥ 2 above 20 yrs. old, 
≥ 3 below 20 yrs. old + Family History of Marfan 

syndrome



Family presentation





• Our proband was a 46‐year‐old female patient with general skeletal, visual, and cardiovascular

problems. She was the second sibling of non‐consanguineous parents, originally from eastern

Iran.

• The onset of ocular problems occurred when she was 20 years old with low visual acuity and

slow progressive vision loss. The proband had a height of 169 cm and body mass index of 17

kg/m2. She had a history of heart and brain strokes and was regularly taking warfarin.

• The son of the proband (III:4), 16 years old, had a Marfan phenotype. He had a height of 197 cm

and body mass index of 17 kg/m2. had various clinical features including, ocular problems,

orthodontic problems, thumb and wrist signs, striae distensae, and pectus deformity.





Finding

• To identify the genetic alterations causing

this phenotype, we performed WES on the

patient's (II:2) DNA sample.

• Using next‐generation sequencing, we

identified a novel missense variant

(c.2179T>C, p.C727R, cDNA.2635T>C,

g.148470T>C) in exon 19 of FBN1

(GenBank NM_000138.5).





Finding

• This substitution indicates that TGT (Cys)

changes to CGT (Arg) at codon. 727 located on

exon 19 in EGF‐like 11, which is a

calcium‐binding domain and has been

suggested as a disorder variant.



• The variant has not been previously reported 

in the GME, ExAC, 1K Genome Project 

Phase 3, dbSNP, and Iranome databases. No 

previous description of the clinical 

significance of this variant has been found in 

clinical/ genetic databases such as the 

Marfan database, ClinVar, HGMD, and 

OMIM.



Bioinformatics evaluations















• To better understand the molecular mechanics and structural

consequences of the p.C727R mutation in FBN1, the online ITASSER

server was used to generate models of the EGF‐like 11 domain,

calcium‐binding domain of Fibrillin, and C‐terminal LTBP1 fragment

for the mutant and wild‐type.

• To better understand the molecular mechanics and structural

consequences of the p.C727R mutation in FBN1, the online ITASSER

server was used to generate models of the EGF‐like 11 domain,

calcium‐binding domain of Fibrillin, and C‐terminal LTBP1 fragment

for the mutant and wild‐type.





Molecular docking of wild‐type and mutant EGF‐like 11; calcium‐binding 

domain of FBN1 with C‐terminal of LTBP1.



Management

Management of Marfan syndrome involves a multidisciplinary
approach, including medical, surgical, and lifestyle
interventions.

Medical: Beta blockers or angiotensin receptor blockers

 Surgery: aortic root replacement or repair to prevent aortic
dissection, mitral valve repair or replacement, or surgery to
correct skeletal abnormalities such as scoliosis

Lifestyle: avoiding strenuous physical activities

 added stress on the aorta

worsening lens dislocation or a retinal detachment

Bruising and internal hemorrhaging



Genetic counseling

• prenatal testing can be conducted for Marfan

syndrome. Two common methods of

prenatal testing for genetic disorders like

Marfan syndrome are chorionic villus

sampling (CVS) between 10 and 13 weeks

of pregnancy and amniocentesis between 15

and 20 weeks of pregnancy.

• Additionally, in-vitro fertilization (IVF) with 

pre-implantation genetic diagnosis (PGD) 

can be used for couples who are at risk of 

passing on Marfan syndrome to their 
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Marfan syndrome



MFS: 
Diagn
osis



MFS: Cardiovasular

 The most severe of these clinical problems include aortic root 
dilatation and dissection

 Skeletal deformities such as thoracolumbar scoliosis, thoracic 
lordosis, and pectus excavatum, may lead to pulmonary 
difficulties that include restrictive airway disease and cor
pulmonale if the deformities are progressive and untreated.

 Mitral valve prolapse that requires valve replacement can occur 
as well. 

https://emedicine.medscape.com/article/424904-overview
http://emedicine.medscape.com/article/756835-overview
http://emedicine.medscape.com/article/154062-overview
http://emedicine.medscape.com/article/155494-overview


MFS: Aortic 

Involvement



Key issues in the assessment of Marfan syndrome

 The initial assessment should include a personal history, detailed 
family history and clinical examination including ophthalmology
examination and transthoracic echocardiogram.

 The Ghent nosology cannot exclude Marfan syndrome in 
children, because of the age-dependent penetrance of many 
features.

 Younger patients with a positive family history but no fulfill the 
diagnostic criteria, should be offered further clinical evaluations 
at least until age 18, or until a diagnosis can be made.



Key issues in cardiovascular management in MFS

 β-Blocker therapy should be considered at any age if the aorta is dilated, but 
prophylactic treatment may be more effective in those with an aortic diameter of 
less than 4 cm.

 Risk factors for aortic dissection include:

o aortic diameter greater than 5 cm, 

o aortic dilatation extending beyond the sinus of Valsalva

o rapid rate of dilatation (>5% per year, or 1.5 mm/year in adults)

o and family history of aortic dissection.



 At least annual evaluation should be offered including:

o comprising clinical history

o examination 

o echocardiography. 

 In children, serial echocardiography at 6–12 month intervals is recommended, the 
frequency depending on the aortic diameter (in relation to body surface area) and 
the rate of increase.

Key issues in cardiovascular management in MFS



 Prophylactic aortic root surgery should be considered when 
the aortic diameter at the Sinus of Valsalva exceeds 5 cm.

 In pregnancy, there is an increased risk of aortic dissection if 
the aortic diameter exceeds 4 cm.

o Frequent cardiovascular monitoring throughout pregnancy
and into the puerperium is advised.

Key issues in cardiovascular management in MFS



MFS : Pregnancy







Regular aerobic activities are recommended.

low-intensity activities like golf, bowling, ….if

o No aortic root dilation

o No MR 

o No family history of aortic rupture or SCD.

MFS : sport  recommended



MFS : sport  Not recommended

in activities that involve sustained
muscle contraction such as 
weight lifting or rock climbing. 

High-intensity level activities such 
as basketball, ice hockey, skiing, 
baseball



MFS : sport  Not recommended

Contact sports are not advised to 
protect the aorta and the lens of 
the eye, 

scuba diving should be avoided 
because of the increased risk of 
pneumothorax.





 In people with MFS and no previous aortic surgery:

o ARBs reduced the rate of increase of the aortic root Z score by 
about one half, including among those taking a β blocker.

o The effects of β blockers were similar to those of ARBs. 

o Assuming additivity, combination therapy with both ARBs and β 
blockers from the time of diagnosis would provide even greater 
reductions in the rate of aortic enlargement than either 
treatment alone, which, if maintained over a number of years, 
would be expected to lead to a delay in the need for aortic 
surgery.

MFS : Drug therapy  for cardiovascular prevention
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MFS: Aortic Involvement



Key issues in the assessment of Marfan syndrome

 The initial assessment should include a personal history, detailed 
family history and clinical examination including ophthalmology
examination and transthoracic echocardiogram.

 The Ghent nosology cannot exclude Marfan syndrome in children, 
because of the age-dependent penetrance of many features.

 Younger patients with a positive family history but no fulfill the 
diagnostic criteria, should be offered further clinical evaluations at 
least until age 18, or until a diagnosis can be made.



Key issues in cardiovascular management in MFS

 β-Blocker therapy should be considered at any age if the 
aorta is dilated, but prophylactic treatment may be more 
effective in those with an aortic diameter of less than 4 cm.

 Risk factors for aortic dissection include:

o aortic diameter greater than 5 cm, 

o aortic dilatation extending beyond the sinus of Valsalva

o rapid rate of dilatation (>5% per year, or 1.5 mm/year in 
adults)

o and family history of aortic dissection.



 At least annual evaluation should be offered including:

o comprising clinical history

o examination 

o echocardiography. 

 In children, serial echocardiography at 6–12 month intervals 
is recommended, the frequency depending on the aortic 
diameter (in relation to body surface area) and the rate of 
increase.

Key issues in cardiovascular management in MFS



 Prophylactic aortic root surgery should be considered when 
the aortic diameter at the Sinus of Valsalva exceeds 5 cm.

 In pregnancy, there is an increased risk of aortic dissection if 
the aortic diameter exceeds 4 cm.

o Frequent cardiovascular monitoring throughout pregnancy
and into the puerperium is advised.

Key issues in cardiovascular management in MFS



MFS : Pregnancy







Regular aerobic activities are recommended.

low-intensity activities like golf, bowling, ….if

o No aortic root dilation

o No MR 

o No family history of aortic rupture or SCD.

MFS : sport  recommended



MFS : sport  Not recommended

in activities that involve sustained muscle
contraction such as weight lifting or rock 
climbing. 

High-intensity level activities such as 
basketball, ice hockey, skiing, baseball



MFS : sport  Not recommended

Contact sports are not advised to protect the 
aorta and the lens of the eye, 

scuba diving should be avoided because of 
the increased risk of pneumothorax.





 In people with MFS and no previous aortic surgery:

o ARBs reduced the rate of increase of the aortic root Z score by 
about one half, including among those taking a β blocker.

o The effects of β blockers were similar to those of ARBs. 

o Assuming additivity, combination therapy with both ARBs and β 
blockers from the time of diagnosis would provide even greater 
reductions in the rate of aortic enlargement than either treatment 
alone, which, if maintained over a number of years, would be 
expected to lead to a delay in the need for aortic surgery.

MFS : Drug therapy  for cardiovascular prevention


