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Introductio n n 
Thee Marfan syndrome is an autosomal dominantly inherited disorder  of connective 

tissuee caused by a mutation in the fibrilli n 1 gene 1. As fibrillin- 1 is a component of 

thee myocardium it has been speculated that the fibrilli n defect may predispose patients 

withh the Marfan syndrome to left ventricular  (LV) dilatation and reduced LV function 2, 

Duee to aortic or  mitra l regurgitation in patients with the Marfan syndrome, LV 

dimensionss are often increased. Aim of this study was to investigate LV dimensions 

andd systolic function in a large group of patients with the Marfan syndrome free of 

significantt  heart valve disease. 

Methods s 
AA total of 529 consecutive patients diagnosed with the Marfan syndrome (according to 

thee revised Ghent criteria) were identified in 4 university hospitals. Only the 234 

patientss without previous aortic root surgery and without significant aortic and/or 

mitra ll  valve regurgitation noted on the echocardiograms were included in our  study. 

Inn these 234 patients, LV end diastolic diameter  (EDD) and LV end systolic diameter 

(ESD)) were derived from the echocardiogram (M-mode or  2D) 3. The predicted normal 

valuess for  LVEDD and LVESD were calculated for  each patient according to their  age 

andd body surface area using Henry's regression equations 4. The LV dimension was 

expressedd as percentage of the predicted value according to the following formula: 

observedd dimension/ predicted normal value *100. We defined this as the relative 

LVEDDD (%) or  relative LVESD (%). Fractional shortening was calculated using the 

formula::  (LVEDD-LVESD)/LVEDD * 100. 

Inn this study we analysed the incidence of dilated cardiomyopathy To establish the 

diagnosiss for  dilated cardiomyopathy two criteri a had to be fulfille d 1) relative LVEDD 

>> 117 % (mean +2 SD +5%); and 2) fractional shortening <25 %  5. The first and most 

recentt  echocardiograms were compared in 196 patients to determine any change in 

LVV size or  systolic function over  time. 

Statisticall  analysis 
Dataa are described as frequencies or  as means with standard deviations. Follow up 

timess are expressed as mean and range. Differences between patient subgroups with 

respectt  to proportion s were tested with the Chi-square test and differences on 
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continuouss variables with the Student's t-test. A two sided significance level of 0.05 

wass used for each statistical test. 

Results s 
Thee clinical characteristics of 234 adult patients with the Marfan syndrome without 

significantt valvular regurgitation are shown in table 1. On the first echocardiogram 

thee mean LVEDD was 50  6 mm (relative LVEDD102  10 %, range 75-136 %) and mean 

fractionall  shortening was 37  6 % (range 19-54 %). Mean LVESD was 32  5 mm (relative 

LVESDD 101  14 % range 63 %-l60%). In 17 patients (7%) the LVEDD was above 117 % (2 

SDD + 5%) of the predicted value (relative LVEDD 124  6 % (range 118-136%). However, 

inn none of these patients FS was below 25% (fig 1) according to the second criterion for 

dilatedd cardiomyopathy. Records of these 17 patients with LVEDD > 117% were reviewed 

forr systemic arterial hypertension, signs of coronary artery disease, alcohol consumption, 

sustainedd supraventricular arrhythmias, systemic disease such as amyloidosis and 

hemochromatosis,, pericardial disease, diabetes and drug-induced cardiomyopathy. None 

off  these factors could explain the increased LVEDD in these patients. 

Inn these 17 patients the relative LVESD and aortic root diameter were significantly 

increasedd compared to patients with a relative LVEDD < 117% (relative LVESD 124

155 % vs 99  12 %, p<0.01, respectively; aortic root diameter: 44  6 vs 39  5 mm, 

p<0.01,, respectively). 

Inn 45 patients LV dimensions were not entirely normal: 22 patients LVEDD > 112 % (2 

**  SD), 21 patients FS < 30 % and 2 patients LVED >112 % and FS <30%6J. 

Noo significant difference in LVEDD or in heart frequency was observed in patients 

withh and without beta-blocking therapy (p=0.17: p=0,08, respectively). 

Tablee 1. Clinical characteristics of 234 patients with the Marfan syndrome without significant valvular 
regurgitation n 

Malee 115(49%) 
Agee first echo (years) 29  11 
Rangee (years) 17-70 

Meann Body Surface Area (m2) 2.0  0.2 
Meann aortic root diameter (mm) 39  6 
Betaa blocking therapy 70 (30 %) 
Meann follow-up (years) 6 
Rangee 3 months-15 years 

Valuess are expressed as means  SD or as number (frequencies %) 
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Figuree 1: Relative LVEDD and FS in 234 patients with Marfan syndrome without significant valvular 
regurgitation.. Dashed lines indicate borders of dilated cardiomyopathy (see text). In none of the patients 
thee criteria for dilated cardiomyopathy were fulfilled for both LVEDD and FS (left upper quadrant). 
LVEDD:LVEDD: Left Ventricle End Diastolic Diameter; FS: Fractional Shortening. 

Follow-up p 
Thee first and most recent echocardiograms were compared in 196 patients with the 

Marfann syndrome to determine any change in LV size or function over time. During a 

meann follow up of 6 years (range: 3 months to 15 years) no abnormal change in mean 

relativee LVEDD (%) (first 103  10 % vs last 104  11) %, p=0.08) was observed, (fig 2) 

Also,, no change in mean relative LVESD (first 101  14 % vs last 101  15 % p=0.6) or 

meann FS (first 37  6 % vs last 38  7 % p=0.06) was observed. In the patients with a 

relativee LVEDD > 117 %, no significant change between the first and last measurement 

wass seen during 6 years follow up (mean relative LVEDD 125  6 % vs 124  5 %. 

p=0.44 and mean FS 35  6 % vs 35  6 %, p=0.4). Again none of these patients fulfilled 

bothh criteria for cardiomyopathy. Another 6 patients surpassed the cut off value of 

117%% of the predictive LVEDD, also without a FS < 25%. 

45 5 



LeftLeft ventricular dimensions and function in the Marfan syndrome 

1600 , 

80 0 1000 120 
mostt  recent LVEDD % 

140 0 160 0 

Figuree 2: Comparison of the relative LVEDD on the first and most recent echocardiogram. 
Duringg 6 years of follow up another 6 patients surpassed the cut off value of 117% of the predicted 
LVEDD,, again without a decreased FS. LVEDD: Left Ventricle End Diastolic Diameter; FS: Fractional 
Shortening. . 

Discussion n 
Ourr study provides LV dimensions and systolic function in a very large population of 

patientss with the Marfan syndrome without significant valvular regurgitation. Left 

ventricularr dimensions and systolic function were normal in most patients with the 

Marfann syndrome. Although the left ventricle was dilated in 7% of patients with the 

Marfann syndrome, the criteria for idiopathic dilated cardiomyopathy were not fulfilled 

inn any patient. During 6 years follow up no abnormal change in LV dimensions or 

systolicc function was observed. 

Speculationss have been made that LV dilatation and reduced LV function is a common 

findingg in patients with the Marfan syndrome due to a fibrilli n defect in the 

myocardiumm or increased aortic wall stiffness which may lead to increased LV afterload 

andd associated LV dilatation 2b&. Yetman et al observed LV dilatation in 68% of 70 

youngg patients with the Marfan syndrome (median age of 17 years), including, however, 

patientss with valvular regurgitation 6. Heart transplantation for heart failure has been 

reportedd in patients with the Marfan syndrome, but the prevalence of valvular 

regurgitationn in these studies was unclear 9 1 0 1 1. 
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Twoo studies have studied the incidence of LV dilatation and function in a small patient 

groupp with the Marfan syndrome without valvular  regurgitation. Savolainen et al found 

noo statistically significant difference in LV size and systolic function between 22 

childrenn with the Marfan syndrome and 22 age matched healthy children 12. In a study 

off  Chatrath et al, 7 of the 36 adult patients (19%) with the Marfan syndrome without 

significantt  valvular  regurgitation showed enlarged LVEDD with normal left ventricular 

systolicc function 13. 

Inn our  study, the left ventricle was dilated in 17 of 234 (7%) patients with the Marfan 

syndrome;;  however  the diagnosis for  dilated cardiomyopathy could not be made in 

anyy of our  patients. The incidence of dilated left ventricle was lower  than reported by 

Chatrathh et al, even if we used a milder  criterion for  dilated LVEDD (relative LVEDD + 

2**  SD). This is probably due to the fact that our  population was larger  and no selection 

biass had occurred. 

Duringg 6 years of follow up no abnormal change in LV dimensions and systolic function 

wass observed, nonetheless 6 patients developed enlargedd LVEDD. Again, none of these 

66 patients fulfille d the criteri a for  idiopathic dilated cardiomyopathy. 
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