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ABSTRACT

Marfan syndrome is an autosomal dominant genetic disorder of the connective tissue which is charac-
terized by a mutation of the fibrillin-1 (FBN1) gene. The disease primarily affects the cardiovascular sys-
tem, eyes and the skeletal system. Cardiovascular manifestations of the disease, including progressive di-
lation of the aorta and mitral valve prolapse, can manifest in pediatric patients with Marfan syndrome
which require constant monitoring by echocardiography and medical treatment. The aneurysm of the aorta
which typically occurs at the sinuses of Valsalva and aortic dissection are considered as serious complica-
tions of this disease and can affect on the survival and prognosis of patients. The early diagnosis, drug
therapy and prophylactic aortic root surgery are important steps in the management of patients with Mar-
fan syndrome which can improve the quality of life and increase the survival of patients. The main treat-
ment method for young patients with Marfan syndrome is the surgical replacement of the aortic root.

The improvement of the therapeutic and surgical treatment of this disease has increased the survival of
patients with Marfan syndrome. The vascular complications which can develop after the aortic surgery
generally increase with age. According to literature data new aneurysms in the arterial tree are found in
about 70% of adult patients which require surgical intervention. The development of aneurysms and throm-
bosis of coronary arteries is a rare clinical state which can lead to postoperative complications in this
patient population. The continuation of a long-term treatment after surgery is strongly recommended to
patients with Marfan syndrome with echocardiographic evaluation of the descending and abdominal aorta.

The disease history, diagnostic procedures and performed treatment are discussed in this article. A 30-
year old female patient applied to hospital with progressive acute chest pain. She was diagnosed Marfan
syndrome and unerwent an operation for the replacement of ascending aorta in 1998. The indication for
operation was the presence of congenital aortic valve insufficiency and aneurysm of A. ascendens. The
occlusion and aneurism of coronary arteries were found out during the coronarography which caused the
development of acute myocardial infarction.

This clinical case demonstrates the range of cardiovascular complications caused by Marfan syndrome.
The main severe complication remains the aneurysm of the ascending aorta, a serious medical condition
which requires surgical intervention, monitoring by echocardiography and medical therapy. The early di-
agnosis and prophylactic treatment of aortic pathology in infants can prevent the further development of
life-threatening cardiovascular complications in patients with Marfan syndrome.
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Introduction

Marfan syndrome is an inherited connective-
tissue disorder with autosomal dominant trait of
inheritance. [Kansara B et al., 2013]. It has an esti-
mated prevalence of one in 3000 to 5000 individu-
als [Keane M, Pyeritz R, 2008]. This syndrome is
the result of mutations in the firillin-1 gene on 15th
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chromosome, which encodes the glycoprotein of
fibrillin [Nachum E et al., 2013]. Mutations of
these genes lead to defects in multiple organ sys-
tems. Among these systemic complications, the
cardiovascular system complications are the most
critical because most deaths are due to aortic or
mitral valve incompetence, aortic dissection, aneu-
rysm rupture, intramural complications of ascend-
ing aorta or subacute bacterial endocarditis [Mur-
doch Jet al., 1972; Brooke B et al., 2008].

The characteristics of Marfan syndrome include
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aortic valve regurgitation with progressive dilata-
tion of the aorta, which may cause dissection and
rupture of the ascending aorta, mitral valve pro-
lapse, mitral regurgitation, lens dislocation, myo-
pia, thin stature with long extremities, arachnodac-
tilia, chest wall distortion and scoliosis [De Paepe
A et al., 1996; Dean J, 2007; Ammash N et al.,
2008].

Mitral valve prolapse and mitral regurgitation
occur before aortic valve involvement and prog-
ress early in children with Marfan syndrome [Am-
mash N et al., 2008]. This valvular pathology with
congestive heart failure is the leading cause of car-
diovascular morbidity and mortality in young pa-
tients with Marfan syndrome [Sisk H et al., 1983].
The deformation of both mitral leaflets is common
and the need for surgical intervention arises earlier
than in adult patient’ population [De Paepe A et al.,
1996; Dean J, 2007; Ammash N et al., 2008].

The aortic dilation in Marfan syndrome tends to
progress over time and in most cases becomes evi-
dent before 18 years of age [Tinkle B, Saal H,
2013]. The dilation typically occurs at the level of
the sinuses of Valsalva but dilation of any part of
aorta can be seen in these patients [Tinkle B, Saal
H, 2013].

The survival of patients with Marfan syndrome
depends on preventing the development of cardio-
vascular complications from childhood. The life
expectancy of these patients is 32 years without
therapy and early diagnosis is a key issue in the
medical treatment of Marfan syndrome [Murdoch
Jetal., 1972]. The monitoring of cardiac function,
pharmacological treatment and prophylactic aortic
root surgery are the main interventions currently
used to manage cardiovascular complications in
patients with Marfan syndrome [Cook J et al.,
2015].

The medical history, physical examination and
laboratory findings are discussed in this report.
This clinical case presents a medical history of a
female patient who was born with Marfan syn-
drome and has been operated for the implantation
of prosthesis of ascending aorta at the age of 15.
The development of accompanying thrombosis
and aneurysms of coronary arteries are relatively
rare in this clinical condition.

Case Presentation

A 30 year-old woman was applied to the cardi-

ology clinic of the Vienna General Hospital com-
plaining of a sudden onset of acute chest pain radi-
ating to the left arm and diaphoresis. She was orig-
inally diagnosed with Marfan syndrome and un-
derwent an aortic arch interposition operation in
1998. The indication for operation was the diagno-
sis of congenital aortic valve insufficiency and an-
eurysm of the ascending aorta. The surgical inter-
vention included the replacement of the ascending
aorta, resuspension of the aortic valve and direct
reimplantation of A. coronaria for revasculariza-
tion of myocardium. The presence of arterial hy-
pertension in family wasn’t mentioned in patient’s
past medical history and was considered as a car-
diovascular risk. The patient was on hormonal
therapy for conception preparation before her ad-
mission to the clinic and a spontaneous pneumo-
thorax was found in 2000.

The physical examination performed after the
admission to the hospital revealed stable hemody-
namic parameters: arterial pressure - 123/77 mm
Hg, Sa0, - 98%, heart rate - 54 beats/min. The
heart sounds were clear, rhythmic. No pathological
murmurs were revealed by auscultation. The lungs
were clear, no crackles or congestion were re-
vealed. The palpation of abdomen was soft and
painless. The liver was not enlarged by palpation.
No peripheral edema was revealed.

The instrumental diagnostic procedures and
laboratory tests were performed. The electrocardi-
ography performed upon admission to the clinic
has revealed sinus rhythm, heart rate - 68 beats/
min, ST-segment depression and T-wave inversion
in 11, 111, AVF, V-V, (+T) waves, rS complexes in
V.-V, signs of left ventricular hypertrophy and no
repolarization disorders. The echocardiography
was performed which revealed a normal size of left
ventricle with diameter of 41.0 mm and slight con-
centric hypertrophy of left ventricular hypertrophy
(the thickness of interventricular septum was 12.0
mm) with borderline systolic function (Fig. 1).

The motion disorders in the inferior wall of left
ventricle and abnormal septal movement were
found. The diastolic left ventricle function was not
determined due to poor visualization. The dilation
and reduce of right ventricle function were shown
during the study. The prosthesis of ascending aorta
was visualized. The aortic and mitral valves were
morphologically unaffected. The cardiac ultra-
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sound revealed no signs of aortic dissection. The
diameter of ascending aorta measured from the
parasternal long axis view was 28.0 mm (Fig. 1, 2).

The Doppler examination revealed minimal
aortic and mitral insufficiency, the peak velocity
on the aortic valve (AV Vmax) was 1.12 m/s, the
pressure gradient through AV (AV PPG) was 5.05
mm Hg. The Doppler flow analysis of the tricuspid
valve revealed light to moderate tricuspid insuffi-
ciency and the peak velocity of tricuspid regurgita-
tion (TI Vmax) was 1.70 m/s. The pressure gradi-
ent between the right atrium and ventricle (RV/RA
Grad) was 11.5 mm Hg The systolic pulmonary
artery pressure was measured 16.0 mmHg.

The analysis of laboratory parameters revealed
elevated levels of cardiac enzymes as biomarkers
of myocardial necrosis, including aspartate amino-
transferase, lactate dehydrogenase -1 and creatine
kinase. The level of Troponin T upon admission
was 157 ng/L. The inflammatory response was
manifested by leukocytosis and increased C-reac-
tive protein levels. The patient also had signifi-
cantly elevated levels of prohormone B-type natri-
uretic peptide and triglycerides.

The indication for coronarography was acute
coronary syndrome and positive levels of troponin.
The cardiac catheterization was performed which
revealed 20 x 15 mm proximal aneurism of left
main stem with wall thrombus. The main stem was
normal, the left coronary artery and circumflex ar-
tery were without stenoses. The aneurysm of the
left coronary artery was also revealed (Fig. 3).

The coronarography revealed a 17 x 10 mm
thrombosed aneurysm of ostium of right coronary
artery which was completely occluded with partial

Ficure 1. Transthoracic echocardiogram depicting the
prosthesis of A. Ascendens.

filling from the left side (Fig. 4). The right coro-
nary artery was dominant, ectatic and its proximal
part was closed. An acute inferior subendocardial
myocardial infarction was developed as a result of
the right coronary artery aneurysm. The hemody-
namic parameters during the study were the fol-
lowing: heart rate - 83 b/min, aorta (s/d-m) -
104/61-89 mm Hg, aorta Sa0, - 95%.

The diagnostic tests performed at the hospital
also included thallium scintigraphy for the assess-
ment of vitality of right coronary artery, lung func-
tion, chest X-ray and carotid/vertebral sonography.
The thallium cardioscintigraphy has revealed a
pathological resting scintigram with less storage in
posterobasal, diaphragmal, inferoapical and pos-
teroseptal segments. The significant residual vital-
ity was not excluded in these sections. The lung
function examination has revealed a borderline re-
striction from type of shackled lung. The residual
volume was borderline increased at the expense of
a restricted vital capacity. There was a normox-
emia at elevated levels of AaDO,. The chest X-ray
has revealed an angular dorsal effusion in left and
right pleural sinuses and left convex scoliosis of
thoracic part of vertebral column. The Dupplex so-
nography of supra-aortic arteries has not revealed
any inconspicuous findings of extracranial carotid
arteries, as well as A. vertebralis on both sides.
The patient had a cardiac magnetic resonance im-
aging test in 2009 which has revealed pectus exca-
vatum and scoliosis of thoracic part of the spinal
column.

The patient has received antianginal and anti-
hypertensive therapy with B-blockers, nitrates, an-
giotensin-converting enzyme inhibitors, antiplate-

260

Freure 2. Transthoracic echocardiogram depicting
aortic valve, prosthesis of A. ascendens, atria and
right ventricle.
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Fieure 3. Coronary angiogram depicting the aneurysm
of A. ascendens and left coronary artery.

let agents, low molecular weight heparin, a proton
pump inhibitor, corticosteroids and non-steroidal
anti-inflammatory drugs. The coagulation was
continuously monitored during the hospital treat-
ment. The levels of cardiac biomarkers have been
normalized during one week of hospital treatment.
The hemodynamic parameters were stable during
the course of therapy. The patient is currently wait-
ing to undergo the coronary artery bypass surgery.

Discussion

Marfan syndrome is an autosomal dominant
connective tissue disorder that results from muta-
tions in the FBN1 gene on 15th chromosome which
encodes the glycoprotein of fibrillin [Kansara B et
al., 2013]. Fibrillin is a major building block of
microfibrils which serves as a substrate for elastin
in the aorta, aortic leaflet [Fleischer K et al., 1997]
and other connective tissues [Frydman M, 2008].
The pathology of mitral valve and dilatation of the
aortic root usually develop since childhood. Com-
mon mitral valve abnormalities are annular dilata-
tion, fibromyxomatous changes in leaflet and
chordae, chordae elongation, rupture of the leaflets
and calcium deposition [Ozdemir O et al., 2011].
Aortic root disease, leading to aneurysmal dilata-
tion and often aortic regurgitation, affects about
50% of children and 60-80% of adults with Mar-
fan syndrome [Roman M et al., 1989]. Abnormali-
ties involving microfibrils result the weakening of

Ficure 4. Coronary angiogram showing the occlusion
and aneurysm of right coronary artery.

the aortic wall [Kansara B et al., 2013]. The dilata-
tion of the aortic root also impairs leaflet coapta-
tion and this causes aortic regurgitation [De Paepe
A et al., 1996; Dean J, 2007; Ammash N et al.,
2008]. Progressive aortic dilatation and eventual
aortic dissection occur because of tension caused
by left ventricle ejection impulses [Kansara B et
al., 2013]. If untreated, this disease can lead to
life-threatening aortic dissection, rupture or both
conditions [Roman M et al., 1993; Coselli J, Le-
Maire S, 1996] that are the main causes of morbid-
ity and mortality in patients with Marfan syndrome
[Adams J, Trent R, 1998].

The management of patients with Marfan syn-
drome includes assessment of cardiac function, ex-
ercise restriction, administration of drug therapy
and elective aortic root replacement [Milewicz D
et al., 2005]. The early detection of cardiovascular
abnormalities and regular follow up of children
with Marfan syndrome is necessary. The clinical
evaluation of patients, consisting of medical ex-
amination and echocardiography, should be per-
formed. Serial echocardiography is recommended
to children at 6-12 month intervals depending on
the aortic diameter and the rate of its increase
[Dean C, 2007].

Medications that reduce hemodynamic stress
on the aortic wall, such as B-blockers, are often
prescribed [Cafiadas V et al., 2010]. In young pa-
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tient subgroups and patients with smaller aortic
diameters, P-blockers reduce the risk of sudden
death and improve survival rates [De Paepe A et
al., 1996; Dean J, 2007; Ammash N et al., 2008].
This 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 [Dean C, 2007]. If medical treat-
ment fails and the aortic root dilates to 5 cm or
more, then prophylactic surgery should be consid-
ered [De Paepe A et al., 1996; Groenink M et al.,
1999; Meijboom L et al., 2004].

Previously, Bentall and de Bono described the
technique of replacing the ascending aorta and aor-
tic valve in patients with Marfan syndrome [Ben-
tall H, de Bono A, 1968]. Techniques for aortic
valve-sparing root replacement were subsequently
introduced by Yacoub in 1979 (remodeling) and
David in 1988 (re-implantation) [Fagan A et al.,
1983; David T, Feindel C, 1992]. The surgical cor-
rection of aortic aneurysm, however, does not ex-
clude the recurrence of postoperative complica-
tions. Previous studies have shown that the forma-
tion of coronary artery aneurisms constitutes only
a small percentage of cardiovascular complications
in this patient population.

The study performed by Finkbohner R et al.
(1995) and colleagues has shown that the majority
of patients had subsequent aneurysms or dissec-
tions after the surgical repair of the aortic aneu-
rysm involving other regions of the aorta (95%)
and the arteries directly arising from the aorta, in-
cluding the iliac, carotid, renal, subclavian, and in-
nominate arteries (5%).

According to Meijboom L et al. (2005) and col-
leagues, the development of coronary artery aneu-
rism manifested as myocardial infarction consti-
tutes only less than 1% of all cases and is only de-
scribed in adults. Although the incidence of devel-
opment of this complication is low, it may cause
ischemic damage to the cardiac muscle which may
compromise the course of the disease and compli-
cate the treatment of patients with Marfan syn-
drome. The clinical cases when myocardial infarc-
tion develops as a result of the coronary artery an-
eurisms in patients with Marfan syndrome are
rarely described in literature sources. These pa-
tients are considered potential candidates for coro-
nary artery bypass surgery to restore the perfusion
of the myocardium if left ventricular function is
preserved. Further management of these patients
requires echocardiographic follow-up of the diam-
eter of the aortic root, left ventricle structural and
functional parameters and continuous medical
therapy.

CONCLUSION

Acute myocardial infarction can develop as a
result of a coronary artery aneurysm in the postop-
erative period after the surgical correction of the
aortic aneurysm. The vascular complications of the
disease can manifest from early childhood which
require diagnostic evaluation and treatment of this
patient population. The medical therapy, lifestyle
modifications and echocardiographic monitoring
of aorta should be performed for the assessment of
a clinical status and prevention of cardiovascular
complications in patients with Marfan syndrome.
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