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      Infantile and Neonatal Marfan 
Syndrome                     

       Anne     H.     Child     

       Marfan syndrome may be diagnosed clinically at any time of life, with those most 
severely affected attracting medical attention in infancy (the fi rst year of life) or 
even at birth (neonatal Marfan syndrome). Sometimes affected infants are from 
affected families that are already aware that they carry the Marfan gene, but most 
often, infants are affected as a result of a new mutation of the fi brillin-1 gene. Early 
recognition of the correct diagnosis can aid medical and surgical management, and 
genetic counselling. 

    Infantile Marfan Syndrome 

 A review of infants diagnosed in the fi rst 3 months of life indicates that they may be 
recognised by the following features in at least 2 of 3 major systems (eyes, heart, 
skeleton). Other systems may be involved such as the lungs [ 1 ] and the central ner-
vous system [ 2 ,  3 ]. Typically, the baby will be long and thin with a long head and 
face (dolichocephaly), wise “old man” facial appearance with large deep-set eyes, 
large corneas and dislocated lenses, large soft ears, high arched palate, small chin, 
loose joints, arachnodactyly (long spidery fi ngers), contractures of fi ngers and large 
joints, fl at feet and anterior chest deformity. Additional features may include blue 
“whites” of the eye, down-slanting eyes (antimongoloid slant), retinal detachment, 
low-set ears, partial cleft palate, dislocated hip, inguinal hernia, overlapping toes, in 
turned or out turned feet, poor muscle tone (fl oppiness) and very thin muscles [ 4 ]. 

 During the fi rst 3 months of life, heart murmurs are heard in 45 % of affected 
infants, and echocardiography reveals abnormalities in 70 % of infants, including 
mitral valve prolapse, aortic or mitral regurgitation and aortic root dilatation. 
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Structural defects of the aortic valve and atrial and ventricular septa should be ruled 
out. Cardiac function ranges from normal to poor, with a tendency to worsen. Each 
infant is unique and must be monitored closely (at least every 3 months) during the 
fi rst year so that medical or surgical treatment for dilating aortic roots, leaking 
mitral or tricuspid valve, or poor ventricular function may be offered at the earliest 
moment [ 5 ]. Atenolol (1 mg per kg) is indicated for children with aortic dilatation 
two standard deviations greater than the mean full body surface area. Repair or 
replacement of a leaking valve, with antibiotic treatment to prevent infective endo-
carditis may be indicated. Infants with severe heart disease understandably have a 
signifi cant mortality risk of approximately 15 % in the fi rst year of life [ 4 ]. Familial 
cases have a better long term outlook, generally following the family pattern of 
involvement.  

    Overlapping Conditions 

 Homocystinuria and Beals syndrome (congenital contractural arachnodactyly) 
should be ruled out. Beals syndrome infants have mutations in the gene for fi brillin-
 2. These infants have no major eye problems, tend to have crumpled ears and more 
severe scoliosis. Heart involvement tends to be less, with non-progressive dilation 
of the aortic root, but occasional structural cardiac defects [ 6 ]. 

 To date, intelligence does not seem to be affected in infantile Marfan syndrome 
or Beals syndrome, whereas mental retardation can occur in untreated 
homocystinuria.  

    Neonatal Marfan Syndrome 

 Neonatal Marfan syndrome represents the most severe end of the clinical spectrum 
of Marfan syndrome [ 7 ]. The cardiovascular features are severe with early dilatation 
of the aortic root, pronounced atrial ventricular valve dysfunction and congestive 
heart failure [ 8 – 10 ]. Death usually occurs in the fi rst years of life, most often within 
the fi rst 12 months, but careful timely medical and surgical management can pro-
long lifespan. This condition is characterised by several features rare in classical 
Marfan syndrome such as crumpled ears, contractures, loose skin and prominent 
forehead. To date, the majority of reported cases of neonatal Marfan syndrome have 
been sporadic [ 11 ], with mutations occurring in a relatively short region of the gene 
between exons 24–32, usually in calcium binding EGF-like sequences, a region 
critical for microfi bril assembly [ 12 ]. Electron microscopy of the fi brillin strands for 
neonatal Marfan syndrome patients reveals that the patients seem to make “beads 
only” – the beads are not strung together in the usual necklace-like pattern, and so 
do not contribute to the elastic strength of tissues. This helps to explain why these 
babies are so severely affected in every system. 

 Progeroid facial features and lipodystrophy are associated with mutations at the 
3′ end of the fi brillin-1 gene [ 13 ,  14 ].
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    Diagram of FBN1 gene indicating region where neonatal Marfan syndrome mutations are 
usually found (exons 24-32)   

    

        Counselling 

 If the neonate or infant has a new mutation in the FBN1 gene, parents need to know 
that this could happen to any couple (population incidence is 1 in 3300 [ 15 ]) and is 
not the result of anything they did, or did not do, before or during the pregnancy. 
Each individual has approximately 20,000 genes, and carries on average three sig-
nifi cant mutations, but usually these mutations are not in important genes, and so do 
not cause disease. A child with Marfan syndrome has a change in an important gene 
and therefore does not make fi brillin-1 which therefore cannot participate in 
strengthening the connective tissue, including the aortic wall. 

 No couple has as yet been reported to have two affected children when both par-
ents are normal [ 16 ]. The risk of having a further child with Marfan syndrome is 
virtually the same as for any other couple (1 in 3300) – a negligible risk. 

 To reassure anxious parents in a further pregnancy, foetal normality could be 
confi rmed by amniocentesis or chorionic villus biopsy, or mutation analysis of cord 
blood at the time of birth. Foetal echocardiography at 20 weeks of pregnancy 
together with limb length measurements should be offered and the new baby exam-
ined carefully at birth including echocardiography and ophthalmology. 

 Unaffected children of the couple do not bear a risk of passing on the condition. 
Therapy for severely affected children is available. Medical and surgical treatment 
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can help to prevent progression of the disease, but cannot reverse the organ involve-
ment already present at birth. 

 Parents should remember that their affected infant is their baby fi rst, and has 
Marfan syndrome as a secondary feature. Physical development will be delayed 
somewhat, but mental and physical stimulation should be provided to match the 
child’s ability. Quiet pursuits, physiotherapy exercises, and play in a small super-
vised nursery school are recommended. Grandparents and other family members 
can help by spending time with the child, and this would be greatly appreciated by 
the parents, for whom caring for the child will be a demanding task. The infant 
should participate in family outings and holidays, which may have to be somewhat 
restricted. Short air fl ights are possible, but parents should check with the physician 
responsible for overseeing their child’s care before travelling abroad. If the child has 
respiratory distress on the ground, oxygen should be available during the fl ight. If a 
chest x-ray has revealed emphysema or bullae in the lung, then sudden changes of 
air pressure, for example during mountain climbing, are not recommended as pneu-
mothorax may result. Antibiotics should be packed for travel in case of lung or ear 
infection, and a doctor’s letter summarising care for the infant should accompany 
the family in case of illness while abroad, necessitating hospitalisation.     
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