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I. IntroDuctIon

patients with MArFAn´s syndrome are a clinically di-
verse group; they have a combination of dolichosteno-
melia, arachnodactyly, pectus deformities of the chest, 
mitral or aortic regurgitation, ectopia lentis and mild joint 
laxity. other evidence of a generalized connective tissue 
disorder may be present such as scoliosis and skin striae. 
In 1902, ACHArd named the syndrome arachnodactyly, 
although MArFAn considered this characterization too 
limited. BoerGer in 1914 identified the characteristic 
ocular anomaly of lens dislocation (ectopia lentis). WeVe 
in 1931 demonstrated that this syndrome was an autoso-
mal dominant condition. It was only after the identifica-
tion of associated cardiac anomalies by BAer and col-
leagues in 1943 that the description of the major features 
of MArFAn´s syndrome was complete. Ironically, the 
diagnosis of MArFAn´s first patient has been challenged 
by HeCHT and BeALs, who believe that GABrIeLLe’s 
condition was more like BeAL´s syndrome, because she 
apparently lacked the typical ocular and cardiac anoma-
lies associated with MArFAn´s syndrome. MArFAn´s 
syndrome is transmitted in an autosomal dominant pat-
tern of inheritance. There is great variability in the nature 
and severity of clinical manifestations, and an unwary 
physician may not recognize the syndrome in mildly af-
fected patients. Family history of MArFAn´s syndrome is 
an important diagnostic criterion; the incidence of spon-
taneous mutations is thought to be between 15-30%. The 
lack of specific laboratory test to confirm the diagnosis of 
MArFAn´s syndrome and the variable clinical expression 
of the disorder, including mild manifestations, make it dif-
ficult to estimate its incidence with certainty.

II. cLInIcAL FeAtureS

A patient with classic florid MArFAn´s syndrome is easi-
ly recognized as an unusually tall, lanky individual with 
arachnodactyly, disproportionate long arms, chest wall 

deformity, severe myopia, and a loud cardiac murmur. pa-
tients with MArFAn´s syndrome are typically tall, usually 
attaining height greater than 6 feet in adult life and have 
disproportionately long, thin limbs. The distal bones of 
the limbs exhibit the excess length most strikingly, resul-
ting in long, slender hands and feet with spider-like digits 
(arachnodactyly) (Figure 1).

Figure 1: A-35- year-old patient with Marfan´s syndrome, he manifested the 
whole clinical criteria of unusually tall, lanky individual with arachnodac-
tyly, disproportionate long arms, chest wall deformity, severe myopia, and 
was operated for dissecting aortic aneurysm. The patient attained the height 
greater than 6 feet in adult life and has disproportionately long, thin limbs. 
The distal bones of the limbs exhibit the excess length most strikingly, resul-
ting in long, slender hands and feet with spider-like digits (arachnodactyly).



Marfan syndrome

117

Tun Orthop 2012, Vol 5, N
° 1

The ratio of the upper body segment (measures from the 
top of the symphysis pubis to the top of the head, or by 
subtracting the measurement of the lower body segment 
from the total height) to the lower body segment (mea-
sured from the sole to the top of the symphysis pubis) is 
abnormally low (the upper body-lower body ratio is 0.93 
in the normal adult population). In addition, the arm span 
usually exceeds the patient’s total height (Figure 2).

Figure 2: The phenotype of Marfan´s syndrome in a 14-year-old boy, 
note that the ratio of the upper body segment (measures from the top 
of the symphysis pubis to the top of the head, or by subtracting the 
measurement of the lower body segment from the total height) to the 
lower body segment (measured from the sole to the top of the symphysis 
pubis) is abnormally low (the upper body-lower body ratio is 0.93 in the 
normal adult population). In addition, the arm span usually exceeds the 
patient’s total height. Note the carinum chest.

skeletal abnormalities such as pectus excavatum are a com-
mon manifestation and are caused by excessive longitudinal 
growth of the ribs. The anteroposterior diameter of the thoracic 
cage is reduced. significant joint laxity is another hallmark of 
the disease. dislocations of the hip, either developmental or 
presenting later in life are not uncommon feature (Figure 3).

Figure 3: Dislocations of the hip in a 5-months-old girl manifesting the 
full clinical criteria of Marfan´s syndrome next to her is her father note 
the arachnodactyly, this confirms the autosomal dominant pattern of 
inheritance

perilunate dislocations have been reported and are due 
to excessive carpal ligamentous laxity. extreme planova-
lgus deformity of the feet is a common feature. The com-
bination of joint laxity and long digits results in several 
clinical signs indicative of, but not pathognomonic for, 
MArFAn´s syndrome. one of these is the “thumb sign”, 
in which the nail of the flexed thumb extends beyond 
the ulnar border of the clenched fist. This is often refer-
red to as the sTeInBerG sign, because sTeInBerG 
recommended that it be used as routine screening for 
MArFAn´s syndrome. In MArFAn´s syndrome, the ver-
tebral column is significantly affected. radiographs typi-
cally show tall vertebral bodies with elongated transverse 
processes. The position of the sacrum is low in relation to 
the iliac crests. The spinal canal may appear widened in 
the lumbar region, with concavity of the posterior borders 
of the vertebral bodies. Increased localized kyphosis and 
evidence of ligamentous instability have been noted in 
the cervical spine. scoliosis is common, reported in 30 
to 100% of patients. The curve pattern in MArFAn´s syn-
drome is often double or multiple and pain is a frequent 
accompaniment. spondylolisthesis of L4-L5 is relatively 
common. Many patients have much less florid manifesta-
tions; however, the clinician should rely on an awareness 
of the condition and the strict fulfillment of specific crite-
ria to make the diagnosis. some patients may have subtle 
deformities suggestive of the condition, including a taller 
than average appearance, ligamentous laxity, myopia, and 
minimal cardiac abnormalities, such as mild mitral valve 
prolapse. dilation of the ascending aorta and mitral valve 
insufficiency are the most common associated cardiovas-
cular anomalies. Ascending aortic dilation may result in 
aortic valvular incompetence and frequently leads to the 
formation of a dissecting aortic aneurysm. Aneurysms 
and dissections may also occur in the descending or tho-
racolumbar aorta. These cardiovascular anomalies are the 
most frequent cause of death in patients with MArFAn´s 
syndrome, and their presence must be carefully sought.

III. GenetIcS

MArFAn´s syndrome is transmitted in an autosomal do-
minant manner. There is great variability in the nature and 
severity of clinical manifestations, and an unwary physi-
cian may not recognize the syndrome in mildly affected 
patients.
MArFAn´s syndrome is caused by a defective gene FBn1, 
located on the long arm of chromosome 15. This gene 
encodes for fibrillin-1, a large glycoprotein closely asso-
ciated with elastin. In addition to their presence in the 
aortic media and supensory ligaments of the lens, fibril-
lin microfibrils are found in skin, tendon, cartilage, and 
periosteum. In contradistinction, the much rarer Beal´s is 
caused by  a defective gene, FBn2, located on chromo-
some 5 that encodes for the glycoprotein fibrillin -2.

IV. DIAGnoSIS

Although the defective gene for MArFAn´s syndrome 
has been identified, the diagnosis remains a clinical one, 
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based on the fulfillment of diagnostic criteria. Clinicians, 
particularly primary care physicians and those working 
in scoliosis clinics, must be alert to the possibility of this 
condition because the presenting anomaly is most com-
monly either scoliosis or a heart murmur. The physician 
should seek a family history of the disorder or its mani-
festations, especially tall stature, ligament hyperlaxity, 
poor vision, cardiac anomalies, and sudden or premature 
death. Consultation should be sought with an ophthal-
mologist, who should perform a slit-lamp examination to 
identify the presence of a dislocated lens, and a cardiolo-
gist, who should perform echocardiography to assess the 
diameter of the aortic root and look for evidence of mitral 
valve prolapse.

V. DIFFerentIAL DIAGnoSIS

A number of conditions have clinical features sugges-
tive of MArFAn´s syndrome and should be considered 
in the differential diagnosis. The principal considerations 
for orthopedic surgeons are homocystinuria, congenital 
contractual arachnodactyly (BeAL’s syndrome), and oph-
thalmoarthropathy (sTICKLer syndrome).

VI. DIScuSSIon

Literature review showed that patients with MArFAn´s 
syndrome might be presented with variable clinical mani-
festations. A myopathy has occasionally been recorded 
in patients with MArFAn´s syndrome (5), although poor 
muscle development is common. In the BeHAn et al., (5) 
family, a muscle biopsy showed an abnormality in fibril-
lin immunoreactivity. A dilated aortic root can usually be 
demonstrated by echocardiography and aortic aneurysms 
can ensue. erKULA et al., (15) provide growth charts for 
individuals with MArFAn syndrome. some cases have 
dural ectasia, defined as a ballooning or widening of the 
dural sac, often associated with herniation of the nerve 
root sleeves out of the associated foraminae of the spine 
(3). patient 1, reported by Ades et al., (2) had major, cra-
nial, dura problems. AHn et al., (3) discusses screening 
for this condition by MrI and CT scans. of 32 MArFAn 
patients, 20 patients were found to have dural ectasia. 
These patients may have low back pain, headache, proxi-
mal leg pain, and weakness and numbness. dural ecta-
sia occurred in 78% of the cohort examined by soYLen 
et al., (in 3). Ades et al., (1) reported a three-generation 
family apparently segregating for a form of kyphoscoliosis 
with some skeletal features of MArFAn syndrome but no 
heart defects. A mutation in the FBn1 gene (G1796e) was 
detected.
dental pulp calcification might be faily frequent in those 
older than 30 years (8).
de pAepe et al., (12) discuss the diagnostic criteria. ros-
ser et al., (29) compare the “Berlin” and “Ghent” crite-
ria for diagnosis, and stress the importance of looking for 
dural ectasia in some cases. These ectasia sometimes leak 
CsF causing postural headache (29). Average life expec-
tancy is halved. 95% of deaths are due to a cardiovascular 
cause. sHores et al., (30) studied the effect of beta-adre-

nergic blockade and concluded that this slowed the rate 
of aortic dilatation and reduced the development of com-
plications from aortic rupture in some patients with MAr-
FAn syndrome. In British patients, mean age of death was 
45.3 years and 50% median cumulative survival was 53 
years for males and 72 years for females. There have been 
about 10 case reports of cerebral aneurysms in MArFAn 
syndrome, but the association is doubted by some (31). 
The Committee on Genetics of the American Academy 
of pediatrics provide guidelines for management during 
childhood (13). LIpsCoMB et al., (1997) report the expe-
rience of 36 women who had 91 pregnancies. Four had an 
aortic dissection relating to the pregnancy and two others 
required aortic surgery following delivery. The incidence 
of obstetric complications did not exceed expectation.
The condition has been shown to be caused by muta-
tions of the fibrillin-1 gene (FBn1) on chromosome 15. 
In scotland, the prevalence is estimated to 1 in 14,000. 
Twenty-seven percent of cases appeared to be new muta-
tions. Most mutations are unique to individual families. 
HAYWArd et al., (in 16) screened all 65 exons of the gene 
and found mutations in 78% of well characterised familial 
cases but only about 20% of sporadic cases. Intragenic 
markers can be used for predictive testing (in 6), however 
care must be taken because of possible genetic heteroge-
neity. diagnosis by assessment of fibrillin immunofluores-
cence on skin biopsies or fibroblast cultures is still tech-
nically difficult and the accuracy is not certain. A further 
family with paternal somatic mosaicism was reported by 
CoLLod-BÉroUd et al., (11). dIeTZ and pYerITZ (14) 
provide a good review of mutations in the fibrillin gene in 
MArFAn syndrome. LIU et al., (21) reviewed cases with 
exon-skipping mutations of the FBn1 gene resulting in a 
fibrillin-1 chain lacking eGF-like domains. LUI et al., (21) 
reported a further exon skipping mutation. Many of these 
cases have the severe neonatal form of the disorder and a 
dominant negative effect was postulated. pUTnAM et al., 
(in 6) present data suggesting that cases with mutations in 
exons 25-27 of the FBn1 gene have relatively severe car-
diac manifestations or the neonatal form. CoLLod-Be-
roUd et al., (11) has published a database of mutations 
in the FBn1 gene in MArFAn syndrome. LIU et al., (21) 
reported a 76% detection rate for mutations using denatu-
ring high-performance liquid chromatography. Molecular 
diagnosis of MArFAn syndrome may be relied on direct 
analysis of the FBn1 gene at the cdnA level. sCHrIJVer 
et al., (in 9) provide information on phenotype/genotype 
correlation in FBn1 mutations and identified 34 cases 
with premature termination mutations of the FBn1 gene. 
In this group joint hypermobility was more common but 
lens dislocation and retinal detachment less common. 
roBInson and GodFreY (28) also provide a good 
review of FBn1 and FBn2 mutations.
KILpATrICK et al., (1996) reported preimplantation dia-
gnosis of MArFAn syndrome using linked markers. note 
that expression can be very variable and there might be 
an overlap with eHLers-dAnLos - kyphoscoliotic type. 
Molecular studies might be needed to sort this out.
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