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Abstract 

 
Marfan syndrome is an autosomal dominantly transmitted genetic abnormality due to a mutation in the 
FBN1 gene on chromosome 15, which encodes fibrillin-1 glycoprotein, component of the extracellular 
matrix, leading to the formation of abnormal connective tissue. The changes that occur due to abnormal 
connective tissue led to multisystemic implications, it should be noted that cardiovascular damage is the 
major cause of morbidity and mortality. The prevalence in Marfan syndrome is 1 in 5000 / 10,000 live 
births, not differentiated by sex. Genetic diagnosis, an essential part of the Ghent criteria for 
diagnosing Marfan syndrome, is based on the identification of the FBN1 gene, located on the short arm of 
chromosome 15q21.1. The essential pillar in the effective management of Marfan syndrome is the 
diagnosis, monitoring and therapeutic intervention of cardiovascular damage represented by mitral 
valve prolapse, mitral regurgitation, aortic dilation, aortic aneurism and aortic dissection. The progress of 
contemporary medicine in the field of cardiology has led to an increase in life expectancy in patients with 
Marfan syndrome. 
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INTRODUCTION 

 

Marfan syndrome defines an autosomal dominant 

genetic abnormality in which connective tissue 

with multisystem involvement is affected. 

Cardiovascular complications are a major cause of 

morbidity and mortality in Marfan syndrome 

through aortic aneurysms and aortic dissections. 

The cause of multisystemic manifestations in 

Marfan syndrome is due to a mutation of the FBN1 

gene located on cormosome 15, the FBN1 gene 

encodes the glycoprotein fibrillin -1, a component 

of the extracellular matrix, thus producing 

abnormal connective tissue. 

The prevalence of Marfan syndrome is 1 in 5,000 / 

10,000 live births, with gender equality. 

 

 

GENETIC PICTURE 

 

Genetic diagnosis, an essential part of the Ghent 

criteria for diagnosing Marfan syndrome, is based 

on the identification of the FBN1 gene, located on 

the short arm of chromosome 15q21.1 

The cysteine-rich FBN1 gene, with a weight of 

350kDa responsible for the synthesis of 

microfibrils and elastic fibers of the connective 

tissue, encodes fibrillin-1 and asprosine that 

regulate glucose homeostasis. 

FBN-1 plays a role in regulating elastic fiber 

homeostasis and cell healing. Fibrillin molecules 

bind calcium, so the correct elastic fibers will not 

form, the cardiovascular system is most affected in 

this situation, the heart, aorta, intimate tunic, 

medium tunic, will have elastic fibers in small 

quantities, which leads to the appearance of 

amorphous substance These changes will cause 

necrosis of the aortic wall and aneurysms at the 

root of the aorta. 

Approximately 2,700 mutations in the FBN1 gene 

related to Marfan syndrome have been identified. 

Most mutations took place on the germ line, 75% 

being inherited and 25% are sporadic cases. 

 

 

CLINICAL PICTURE 

 

Patients with Marfan syndrome can be easily 

identified, have a typical waist, higher than the 

general average for age, sex, ethnicity, with long 

upper and lower limbs, arachnodactyly, scoliosis, 

micrognathia, pectus carinatum or pectus 

excavatum, high palatal arch, micro-guarantee. 

The diagnosis is made by genetic testing and based 

on Ghent's criteria, modified in 2010 which are 

divided into two groups, with the presence of 

Marfan syndrome in the family or without a 

history, which appeared sporadically. 

 

 

CARDIOVASCULAR DAMAGE 

 

Mitral valve - Mitral valve prolapse 

The diagnosis is made with the help of physical 

examination and echocardiography. 

2 - dimensional transthoracic echocardiography 

helps to evaluate the mitral valve, thus determining 

the degree of prolapse, from mild to severe and 

thickening of the sheets. 

The presence of mitral valve prolapse increases the 

risk of mitral regurgitation, edocarditis, and heart 

failure. 

 

Mitral regurgitation 

Mitral regurgitation secondary to mitral valve 

prolapse is the most important complication. 

Symptoms range from asymptomatic to severely 

symptomatic. 

The main symptoms that appear are intolerance to 

exertion, dyspnea, fatigue, atypical precordial pain, 

palpitations. Overloading the left heart leads to 

congestive heart failure over time. A stetacoustic 

feature for mitral regurgitation is the presence of 

systolic murmur. 

Echocardiography accurately establishes the 

diagnosis, thus determining the area of the effective 

regurgitant orifice (EROA), measuring the 

regurgitating volume (RVol), which are 

quantitative diagnostic methods, or measuring the 

vein contract, reversing systolic flow in the 

pulmonary veins, which are semi-quantitative 

methods. 

 

Treatment of mitral valve pathology in Marfan 

syndrome 

The therapeutic approach is dictated by the severity 

of the symptoms, in the case of asymptomatic 

patients, no treatment is recommended, they will be 

evaluated regularly, following a balanced lifestyle 

and prophylaxis of infectious endocarditis. 

Heart pain or palpitations will be treated with beta 

blockers, in the absence of Contraindications. 

 

The surgical approach is indicated for those with 

severe mitral regurgitation, worsening of symptoms 

or the presence of heart failure. For patients with 

multiple comorbidities who contraindicate 

conventional surgery, repairing the valve using the 

transcatheter is the method of choice. 

 

 

 

AORTIC PATHOLOGIES IN MARFAN 

SYNDROME 

 

Aortic dilation, aortic aneurysm and aortic 

dissection are major causes of morbidity and 

mortality among patients with Marfan syndrome. 
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Dilatation of the aorta 

Aortic dilation is a common pathology for patients 

with Marfan syndrome, most often located in the 

Valsalva sinuses at the root of the aorta. 

In the case of Marfan syndrome with neonatal 

onset, dilation of the aorta is present, otherwise this 

manifestation is found in adult patients with 

Marfan syndrome. 

Increased signaling of angiotensin II receptors due 

to changes in fibrin in MFS leads to TGF-beta 

activity. 

The continuous torsional force associated with a 

low elastic fiber content causes the aorta to dilate. 

This mechanism is histopathologically translated as 

cystic medial necrosis. 

The most important echocardiographic examination 

consists of determining the size of the aorta at the 

level of the Valsalva sinuses, the Sino tubular 

junction and the descending aorta. 

Dilation of the aorta, if the diameter is greater than 

31 mm, is considered in the case of Valsalva 

sinuses, the diameter must exceed 40 mm, 36 mm 

at the sinotubular junction and a descending aorta 

with a diameter greater than 36 mm. It should be 

noted that these dimensions vary according to age, 

height, sex and body weight. 

The purpose of medical therapy is to slow the 

progression of aortic dilation, which in turn reduces 

the risk of aneurysm and aortic dissection. 

The therapy of choice is beta-blockers, they are 

associated with reduced progression of aortic root 

dilation, beta-blockers are recommended even in 

the absence of aortic dilation. 

Angiotensin receptor blockers are less effective 

than beta-blockers and are used in those who do not 

tolerate beta-blockers. 

Angiotesin II conversion enzyme inhibitors are 

useful in reducing the progression of aortic dilation, 

preventing vascular endothelial cell apoptosis, and 

cystic medial degeneration. 

Prophylactic aortic replacement surgery is 

recommended according to European guidelines at 

an aortic diameter greater than 4.5 cm in the 

presence of associated risk factors (annual increase 

greater than 2 mm, intention of a pregnancy in the 

future, severe valvular regurgitation, family history 

of dissection) or in the presence of an aortic 

diameter greater than 5 cm. 

Intervention to replace the aortic root by reshaping 

Yacoub or reimplanting David, with patient valves, 

has shown similar efficacy to Bentall surgery, but 

with lower side effects. 

 

Aortic aneurysm 

We define an aneurysm, when the diameter of a 

vessel is greater than 505 of its normal diameter, in 

the case of patients with Marfan syndrome, the 

incidence of aortic aneurysm increases with age, 

they show an annual increase of the descending 

aorta of 0.5mm per year and 1mm per year in the 

case of the ascending aorta. 

Most often asymptomatic, patients may experience 

diastolic murmur with maximum auscultation in the 

intercostal space 3 or 4. 

During the echocardiographic examination, the 

diameter of the aorta at the level of the Valsalva 

sinuses determined at the end of the diastole, the 

most frequently dilated and with the highest risk of 

rupture is the most important measurement. 

However, it should be noted that two-dimensional 

transthoracic echocardiography has some 

limitations when it comes to the evaluation of the 

descending aorta. For this reason, patients 

scheduled for surgery will undergo a CT scan that 

will provide useful information about vascular 

structures. 

CT or MRI evaluation is recommended according 

to European guidelines immediately after the 

diagnosis of Marfan syndrome, with a re-evaluation 

every 5 years in the case of a patient who has 

aortic size within normal limits and annually when 

we talk about an aortic aneurysm. 

Drug therapy is similar to that of aortic dilation, 

with the exception that the effectiveness of beta 

blockers is reduced in aortic diameters larger than 

40 mm. 

There are two types of surgery available: aortic 

replacement saving valve, or composite valve-graft 

replacement. 

 

Aortic dissection 

Aortic dissection is a complication with increased 

morbidity and mortality, often found among 

patients with Marfan, compared to the general 

population, those suffering from this pathology 

have higher prevalence of suffering from aortic 

dissection at younger ages, often under age 40, and 

the chances of comorbidities are higher. Also, those 

who have a history of dilating the root of the aorta, 

intervened remediated, the aorta is more prone to 

develop dissection. 

Fibrillin-1 deficiency leads to a thinning of the 

aortic wall, and due to the turbulent flow of blood 

there is initially a rupture in the intimacy of the 

aorta, this leads to the formation of a false lumen. 

Following the clinical and paraclinical 

examination, the risk factors for aortic dissection 

among patients with Marfan syndrome are 

established. 

According to the Stanford and Debakey 

classification, aortic dissection can be of 2 types, 

type A and type B, and type A has 2 subgroups, 

among patients with Marfan syndrome, type A is 

the most common. 

The main symptom is sudden onset chest pain 

which is described as sharp, intense, located 

retrosternally or interscapularly. In the case of 

cardiac tamponade, patients may present with a 
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syncopal episode, neurological or gastrointestinal 

symptoms. 

Clinically, patients may experience tachycardia, 

tachypnea, pallor, hypotension, and deafening 

heartburn in cases complicated by pericarditis. 

Peripheral ischemia is present in cases of 

descending aortic dissection. 

Chest radiography has low specificity and 

sensitivity and therefore suspicion of aortic 

dissection should not be ruled out based on 

radiographic findings. 

Echocardiographic evaluation of a patient with 

suspected aortic dissection will include the 

following: a linear echogenic structure in the aortic 

lumen that is mobile and has a different movement 

pattern from the aortic wall, and on Doppler 

examination, flow through the false lumen is 

opposite to the true lumen. 

CT is the first-line investigation in front of a stable 

patient with high suspicion of aortic dissection. 

In all patients with MFS and aortic dissection, 

blood pressure and pain management are the first 

steps. 

According to the latest European guidelines, in 

type A aortic dissection, surgical treatment is 

indicated. 

 

 

OTHER CARDIOVASCULAR 

PATHOLOGIES ASSOCIATED WITH 

MARFAN SYNDROME 

 

Patients with Marfan syndrome are also known to 

have rhythm disorders, ventricular tachycardia and 

sudden death syndrome is identified much more 

often than in the general population. 

Modern and effective cardiac management of 

patients with Marfan syndrome has led to a 

reduction in morbidity and mortality from heart 

failure due to the early identification and treatment 

of aortic and mitral valve problems, thus increasing 

life expectancy. 

Myocardial involvement has been reported in the 

absence of valvulopathy or significant aortic 

disease. In these cases, patients are asymptomatic 

and have no clinical findings typical of heart 

failure, and echocardiographic evaluation shows no 

slight or slight reduction in LV ejection fraction. 

 

 

CONCLUSIONS 

 

Marfan syndrome is an autosomal dominant 

genetic pathology in which a defect in the fibrillin-

1 gene causes a connective tissue disorder with 

damage to the ocular, skeletal, skin and 

cardiovascular systems. 

Cardiovascular damage is significant, potentially 

fatal in the absence of a correct and early diagnosis 

and treatment. The main cardiac pathologies with 

increased morbidity and mortality are mitral valve 

prolapse, mitral regurgitation, aortic dilation, aortic 

dissection, aortic aneurysm, ventricular 

tachycardia, heart failure. 

We consider it vital to know the cardiovascular 

implications in the effective management of 

patients with Marfan syndrome. 
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Table No. 1 

Ghent Diagnostic Criteria in Marfan Syndrome (Modified Ghent Criteria, 2010) 

 

Sporadic Marfan syndrome 1. Aortic root diameter Z score> 2 / aortic dissection + one of the 

following 

- Systemic score> / = 7 - Present FBN1 

- Crystalline subluxation 

2. Ectopia lentis plus pathogenic mutation in a patient with aortic 

aneurysm 

Marfan syndrome with family history Z-score of aortic root diameter> / = 2 at> 20 years 

Z-score of aortic root diameter> / = 3 at <20 years or aortic 

dissection 

Crystalline subluxation 

 

Table No. 2 

Risk factors for aortic dissection 

 

Echocardiographic risk factors Growth rate greater than 2 mm per year Aortic root diameter greater 

than 5 cm Progressive dilation that exceeds the Valsalva sinuses 

Clinical risk factors Pregnancy 

Family history of aneurysm 

 

Table No. 3 

Forms of presentation of symptoms 

 

Acute Symptoms <2 weeks before presentation 

Subacute Symptoms between 2 and 4 weeks 

Chronic Symptoms> 6 weeks 
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Fig. No. 1 

Echocardiographic representation of a dilated aorta 



SEA - Practical Application of Science 
Volume X, Issue 28 (1 / 2022) 

 

 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. No 2.  

Classification of aortic dissection according Stanford and Debakey 

 

 

 

 

 
 

 

Fig. No 3. 

The causes that lead to the appearance of the clinic

 


