
Marfan syndrome: improved clinical history results in
expanded natural history
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Life expectancy for a person with Marfan syndrome has essentially
doubled over the past four decades. During this period, the clinical
histories of the organs managed routinely have improved, and will
continue to be. Prominent examples are the eyes, the heart and
aorta, and some features of the skeletal system. Meanwhile, the
natural histories of organ systems that have not been subjected to
treatment need to be described. This is particularly important as
due to the improved life span many symptoms and organ systems
are only recently being recognized as being intrinsic to Marfan
syndrome. Examples are the distal aorta and peripheral arteries,
ventricular function, the central nervous system, sleep apnea, and
adiposity. As a result, each person with Marfan syndrome will need
to be evaluated and followed by more specialists than previously.

Moreover, the coordinator of diagnostic testing and clinical referral
must be aware of the expanded phenotype as people with Marfan
syndrome age and the importance of life-long management of
classical and novel features. The benefits of increased longevity and
its consequences need to be addressed by investigators, health-care
providers, and patients alike.
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INTRODUCTION
“Disease is very old, and nothing about it has changed. It is we
who change as we learn to recognize what was formerly
imperceptible.”
—Jean-Martin Charcot (1825–1893), French neurologist
During the first half of the twentieth century, the

fundamental clinical features of the Marfan syndrome
(MFS; OMIM 154700) were described: dislocation of
the ocular lens, arachnodactyly, abnormal histopathology of
the aortic wall, dilatation of the first portion of the aorta
associated with aortic regurgitation, and dissection of the
ascending aorta. The latter two complications led to early
death. In 1972, when there was no effective treatment for any
aspect of MFS, life expectancy was reduced by 30–40% in
males and females, with a mean age of death of 32 years, with
wide variation.1

Not until the description and application of composite graft
surgery of the aortic root in the mid to late 1970s did life
expectancy begin to increase.2 Any insights about the
phenotype of MFS until that time would be termed natural
history. Since then, the evolution of aspects of phenotype that
have been subject to therapies, for example, the risk of aortic
dissection after composite graft surgery, is termed clinical

history. The clinical histories through middle age of various
features of MFS are increasingly well documented.3

This review addresses current natural history, particularly
of the many new features of MFS that have emerged since life
expectancy has begun to approach that of the general
population. The result has been both a marked expansion of
what we now understand the MFS phenotype to be, and the
need to consider the natural history of these previously
unrecognized clinical features. The older literature (pre-2000)
is replete with case reports and case series that claim to be
only about MFS, but often include conditions that are now
known to be separate, such as Loeys–Dietz syndrome. As a
result, this discussion will favor more recent reports involving
patients with confirmed MFS.

Diagnosis of the Marfan syndrome
The criteria used to label someone as affected with the MFS
have been subject to three international conferences over a
quarter century.4 The most recent incorporates the discovery
that variants in FBN1, which encodes the microfibrillar
protein fibrillin-1, are the cause of MFS. Several features are
important in their own right (ectopia lentis, involvement of
the aortic root), while a criterion that subsumes ten other
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features is given equal weight with the others. The natural
histories of some of these features are well understood, and
since a number are subject to therapies, their clinical histories
have also been scrutinized. One effect is that diagnostic
criteria change with age, and so the diagnosis in a child may
be more difficult than in an adolescent or adult. The presence
of a pathogenic variant in FBN1 or the certain diagnosis of
MFS in a relative makes establishing a diagnosis straightfor-
ward regardless of the age of the patient.

The consequences of longer survival in MFS
Several fundamental issues inform the discussions. First, how
do the features of MFS present in the typical patient change
over time? For example, do parts of the aorta distal to the
ascending portion develop dilatation or dissection and at what
frequencies? Second, what “new” features emerge as patients
survive into the fifth decade and beyond? For example, how
frequent and severe is sleep apnea and how is it best
managed? Third, how are issues common in any aging
individual affected by MFS? For example, many people
develop degenerative arthritis as they age, but is this more
common, of earlier onset, and more severe in people with
MFS? Finally, to what extent are studies in the general
population relevant to MFS? For example, are risk factors for
atherosclerosis more or less relevant? Not all of the important
issues will have definitive answers. This review recommends
areas in need of further research.

Organ systems
The eye
Ectopia lentis is one of the findings used as a fundamental
diagnostic criterion. Yet, it is present in only about one-half of
people otherwise diagnosed with MFS.5 Once thought to be
congenital, ectopia lentis can develop during both childhood
and adulthood.6 The lens tends to migrate superiorly and the
zonules tend to stretch but remain intact. Removal of the
dislocated lens and correcting visual acuity without a lens
requires long-term follow-up.7 Implantation of an intraocular
lens is increasingly being considered once the ectopic lens is
removed. Medium-term results seem encouraging.8

Myopia worse than –3 diopters is quite common at early
age, due to the extended length of the globe, although this is
modulated somewhat by a flattened cornea. Whether myopia
worsens with age, or if other refraction abnormalities change
more often or worsen with age than in the general population
is unclear. Because the lens is unusually flat to begin with in
MFS, Lasik for improvement of visual acuity should not be
considered.9

A variety of other ocular problems develop with time. For
example, cataracts are common and tend to develop at earlier
ages than in the general population.10 Management has
typically been by standard approaches, to satisfactory results.
An increased risk of retinal detachment occurs at any age,
likely due to the increased axial length of the globe.11 This is
an issue requiring counseling throughout life, and protective
eyewear is essential.

Cardiovascular system
No part of the anatomy generates as much concern in MFS—
and academic investigation—as the heart and vasculature. The
main stimulus, of course, is the major role disease of the
ascending aorta has played in premature death. Neither
variant type nor family history is a satisfactory predictor of
the severity of cardiovascular involvement, in part because of
the exceptional intrafamilial variability. Aggressive manage-
ment—medications to reduce stress on the ascending aorta or
impact the underlying pathophysiology directly, routine
imaging, and prophylactic aortic root replacement—are
routine for any MFS patient diagnosed before a catastrophic
event occurs.12 With these aggressive treatments for the aorta,
attention is required on the long-term consequences on the
heart, the rest of the arterial system, and even the venous
system.

Aorta. Both β-adrenergic and angiotensin receptor blockade
reduce the rate of aortic root dilatation in many young people
with MFS.13,14 Adding losartan to adequate β-adrenergic
blockade results in no enhancement of protection.15 Even
without treatment, the stiffness of the aorta increases with age
somewhat more in MFS than in matched healthy controls.
Chronic β-adrenergic blocker treatment reduces the stiffness
index in young patients whereas an angiotensin receptor
blocker did not.16 Higher stiffness indices resulted in more
adverse clinical outcomes. Elastic properties of the ascending
aorta are abnormal beginning in childhood. Additional factors
may interact to enhance aortic root dilatation.

One area that has markedly evolved and benefited from
medium-term longitudinal analyses is cardiothoracic surgery
of the dilated sinuses of Valsalva. Elective versus emergency
surgery on the ascending aorta is clearly preferable.17 Cardi-
othoracic surgery on the ascending aorta has evolved from
composite graft repair pioneered by Hugh Bentall to an aortic
valve-sparing approach pioneered by Tirone David. One
advantage of preserving the native aortic valve over a
mechanical one is the lack of a need for anticoagulation. But
how will the spared aortic valve in this currently preferred
approach to surgery on the aortic root hold up over dec-
ades?18 Some suggest a nontrivial rate of reoperation.19 What
is the impact of replacing either just the proximal ascending
aorta or the entire ascending aorta into the arch with an
inelastic Dacron tube on the rest of the thoracic aorta and its
major branches?20 There has been some research on pulse
wave velocity and distal aortic stiffness, but no long-term
studies.21 Some people have increased tortuosity of the ver-
tebral, splenic, or renal arteries, and over time will this pre-
dispose to aneurysm formation or dissection?22 Two studies
have examined the risk of peripheral arterial aneurysms.23,24

Both concluded that occurrences were frequent and in need of
screening and, if present, regular monitoring. Peripheral
aneurysms were more frequent in patients who had previous
repair of the aortic root. In a relatively small sample, half of
detected peripheral aneurysms eventually required interven-
tion,23 raising concerns for all aging patients with MFS.
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Both the natural and clinical histories of aortic dissection
require better definition. Acute aortic dissection in MFS
occurs more frequently in the winter and spring and during
daylight hours, just as in the general population.25 Over a
short term of 3.6 years, among 423 subjects with MFS in the
GenTAC registry, 1.6% suffered an aortic dissection.26 The
risk of dissection of the aorta distal to the arch (type B)
remains to be defined accurately, particularly over decades.
Among MFS subjects in GenTAC, one-third developed a type
B dissection first.26 Is there an increased risk of a type B
dissection after repair of the ascending aorta? What is the best
approach to managing a chronic dissection of the descending
thoracic aorta? Determining at what diameter to repair the
dilated, dissected descending aorta remains ill defined. Many
centers do not favor endovascular treatment for type B dis-
sections in the MFS.27 Will older people with MFS have a
heightened risk of developing abdominal aortic aneurysms?
Acute dissection affecting the descending thoracic and
abdominal aortas can produce ischemia to visceral and pelvic
organs due to vascular compromise. Ischemia to the spinal
cord can compromise neurologic and muscular function.
Chronic dissection can produce the same adverse effects, with
their occurrence often dependent on progressive dilatation of
the dissected aortic segments. There is a need for both
improved medical and surgical therapy of the dissected aorta.
β-adrenergic blockade remains the primary medical therapy.

Mitral valve. Other common cardiac manifestations—pro-
lapse of the mitral and tricuspid valves in particular—require
long-term clinical follow-up to understand their natural his-
tories. Mitral valve prolapse is an important diagnostic cri-
terion,4 is often present in childhood, and can progress to be
of serious medical concern. Factors that contribute to pro-
gression, its relationship to aortic dilatation or genotype, and
if echocardiography is the best means for following it are all
uncertain. For moderate or severe mitral regurgitation, mitral
valve replacement was standard decades ago, but mechanical
valves require chronic anticoagulation. Gradually, annulo-
plasty and leaflet repair were introduced with encouraging
results.28 Now, mitral valve repair is effective initially and over
the midterm,29 but further studies of clinical history are
needed.

Pulmonary artery. The main pulmonary artery can be
dilated in about 10% of children with MFS and is associated
with other severe cardiovascular involvement.30 However,
long-term complications have not been studied, but are likely
infrequent.

Ventricular function. In the past, left ventricular failure was
typically due to chronic aortic, or occasionally mitral, regur-
gitation. Now that surgery can reduce valvular issues, it has
become clear that some ventricles deteriorate on their own
with either systolic or diastolic dysfunction.31 Understanding
the predictors of ventricular failure, such as genotype, is
essential to better management. Is there a relationship

between skeletal muscle and cardiac muscle weakness? What
medications might be effective in preventing primary cardiac
muscle deterioration? What are the effects of β-adrenergic
blockade, angiotensin receptor blockade, or other drugs?

Electrophysiology. Electrophysiologic complications can
occur. In one study of 80 adults with MFS that included
ambulatory electrocardiogram (ECG) monitoring, half had
some ventricular arrhythmia at baseline, and 8% had a ven-
tricular tachycardia event on follow-up, including several
sudden cardiac deaths.32 Issues in need of research are the
incidence of events, the predisposing factors (such a type of
variant, valvular pathology, cardiomyopathy), how patients
should be monitored, does physical exertion promote dys-
rhythmia, and whether prophylactic medication should be
considered.

Physical exertion and exercise. Whether exertion should be
limited, and to what extent, has been discussed extensively but
with little data to justify conclusions. Acute type A dissections
in males under 50 years of age were associated with physical
exercise in two-thirds in whom a trigger could be determined,
but less than 1% of the study population had MFS.33 In 16%
of males, but no females, dissection occurred during sexual
intercourse. Some young people become competitive athletes
before the diagnosis of MFS is made, and several have suffered
lethal aortic dissection during exertion. Anyone with MFS
should be counseled against competition or exertion at near
maximal capacity, and activities that risk collisions. Similarly,
static (isometric) exercise increases blood pressure more than
dynamic (isokinetic) exercise and should also be discouraged.
However, these recommendations are based on no system-
atically obtained data. The threshold between what level of
exertion is acceptable to maintain satisfactory cardio-
pulmonary and muscular condition, and what contributes to
more rapid aortic root expansion or dissection is unknown,
and in any event will vary among individuals.34 Benefits of
mild to moderate exercise include physical conditioning,
improved bone density, and lowering of blood pressure at
rest. However, potentially deleterious effects of exercise
include aortic wall remodeling, endothelial dysfunction, and
vascular smooth muscle function, which may contribute to
the threat of dissection and variations in risk among
patients.35

Pregnancy. The cardiovascular risks of pregnancy for a
woman with MFS have been examined over the past few
decades. Most studies could document individual cases of
aortic dissection during the late stages of gestation and, par-
ticularly, in the 6 months postpartum.36–38 Both type A and
type B dissections occurred, so basing prepregnancy coun-
seling solely on the diameter of the aortic root is imprecise.
Nonetheless, recommending against pregnancy when the root
diameter is greater than 40 mm is common and based on
convincing data.36,39 Now that valve-sparing aortic root repair
obviates the need for warfarin, pregnancy after prophylactic
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aortic root repair must be studied. Because angiotensin
receptor blockade is contraindicated during pregnancy,
treatment with β-adrenergic blockade should be prescribed.
Preliminary, retrospective evidence suggests that for women
with equivalent aortic root diameters, those who complete one
or more pregnancies experience a more rapid rate of aortic
root dilatation.40

Preliminary data suggest that two factors predispose to
postpartum dissection: the use of angiotensin converting
enzyme inhibitors and breast feeding. Breast feeding stimu-
lates persistent elevation of oxytocin, which is deleterious to
the aortic wall. This is obviously a difficult issue for those
women who would prefer to breast feed. The preferred
method of delivery is also subject to debate. For women with
only a mildly dilated aortic root, vaginal delivery if otherwise
viewed as safe should be undertaken. The long-term con-
sequences of pregnancy on the health of the mother, espe-
cially whether she has a heightened risk of cardiovascular
complications, are uncertain.40

Infants of women with MFS are more likely to be preterm
and small for gestational age and to be delivered by Cesarean
section.41

Skeletal system

Variants in FBN1 cause a remarkably wide range of skeletal
findings. Indeed, some variants cause several forms of short
stature, including geleophysic dysplasia. Other variants (e.g.,
R2726W) cause only the skeletal features typical of MFS, but
without any other findings.42 Perhaps the first recognizable
phenotypic features are tall stature and arachnodactyly.43

However, other well-recognized abnormalities in children can
progress with age and lead to secondary problems. Joint laxity
can lead to instability and subluxation. Physical therapy can
be a life-long necessity. Pain when walking due to pes planus
and calcaneoplano valgus typically does not diminish with
age. Hammer toes and bunions are common with increasing
age. Complications of joint laxity are instability, tendon and
ligament tears, decreased physical activity, and eventually
degenerative arthritis.44 In adults with MFS, virtually any joint
can cause discomfort and limit range of motion.45 For
example, the temporomandibular joint is frequently lax,
leading to subluxation and pain.
Protrusio acetabulae, in which the hip socket protrudes into

the pelvic cavity, is common enough in MFS to be one of the
diagnostic skeletal criteria. Specific radiologic measurements
are used to diagnose and follow this congenital deformity. The
prevalence is 15–27% depending on the measurement used,
and increases until bone maturity.46 Symptomatic treatment
in children is potentially effective, whereas surgical manage-
ment in adults, including arthroplasty, often is not.47

In the general population, vertebral column deformity
typically ceases to progress once the skeleton matures. In
MFS, however, both scoliosis and abnormal kyphosis can
become accentuated with age, leading to pain, limitation of
movements, neurologic compromise, and restrictive

pulmonary disease. A key goal is to prevent spinal column
deformity from progressing during childhood and adoles-
cence, through regular monitoring once a curve reaches 20
degrees, and bracing as the curve progresses. An aim is to
prevent a scoliotic curve from rapidly progressing. Manage-
ment needs to be more aggressive than in idiopathic scoliosis,
involving magnetic growth rods in children with an eventual
need for spinal fusion.48 One complication of scoliosis is leg
length discrepancy, which is often unrecognized and a cause
of gait disturbance and hip pain. Thoracic kyphosis can be
exaggerated and, in my experience, may respond to bracing
for scoliosis.
Pectus excavatum can reduce pulmonary capacity and,

when severe, interfere with venous return and cardiac output.
Repairing pectus excavatum too early in childhood risks
having the deformity reoccur as the ribs continue to
elongate.49 The experience with pectus excavatum repair in
adults with MFS, such as by the Nuss procedure, is limited.50

Bone mineral status has been analyzed only in cross-
sectional studies, with markedly different conclusions, i.e., no
differences with age-matched controls, osteopenia at the
femoral neck in males but not females, bone mineral density
decreased in both adult men and women, and no differences
for adults of either gender.51 Evaluations of children have
been limited to date, so natural history is unknown, although
one study suggested reduced bone mineral density.52 Whether
patients are predisposed to fractures, and how they respond to
standard therapies, need to be studied. To what extent
osteopenia progresses to osteoporosis and at what ages is
unclear. In the absence of fractures, patients likely do not need
routine screening or medical treatments.
Joint hypermobility may contribute to precocious osteoar-

thritis, but requires longitudinal study with a focus on
preventive management.
Excessively tall stature is typically more of a psychosocial

concern than a medical one, particularly in girls. Hormonal
treatment in early adolescence has been utilized for decades to
promote early epiphyseal closure.53,54 While adult height can
be reduced, long-term effects on other skeletal characteristics
or perceived quality of life have not been evaluated.

Respiratory system
The first complication in MFS, even before the diagnosis is
established, may be a spontaneous pneumothorax. Eventually,
about 5–10% of patients will experience this problem, which
is due to rupture of a bleb in a lung, typically in the apex.55

Predisposing factors include trauma to the chest and rapid
changes in atmospheric pressure. Small leaks may reseal if the
trapped air is evacuated, but leaks that do not reseal require
resection of the ruptured bleb and pleurodesis. Activities that
may predispose to pneumothorax include flying in unpres-
surized aircraft and scuba diving. Cystic changes, of which
blebs are an overt manifestation, are common and may only
be evident on histopathology.56 The extent to which patients
develop symptoms of obstructive lung disease remains
uncertain.
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Anterior chest development can involve pectus carinatum,
excavatum, or a combination of the two. The former typically
reduces lung volume. Spinal thoracic deformity, both scoliosis
and lordosis, also can reduce lung volume. Both repair of pectus
and of severe vertebral deformities may be required to prevent
further decrease in pulmonary volume. In people with MFS
without significant thoracic deformity, lung volumes, with a
normal range based on height, are interpreted as reduced.
However, height is exaggerated by leg length, thus if the normal
range of lung volume is based on sitting height, volumes in
adults with MFS are frequently within an expected range.57

Sleep
About 25% of the American adult population suffers from acute
insomnia. Many individuals transition to chronic insomnia,
with frequency increasing with age, and a major contributing
factor is sleep disordered breathing. In MFS, obstructive and
central sleep apnea are common and, just as in the general
population, are more common in males and increase with
age.58,59 In MFS, several factors are important. Cardiovascular
abnormalities, including aortic dilatation, decreased left ven-
tricular ejection fraction, and atrial fibrillation, correlate with
presence and severity of sleep apnea.60 Obstructive sleep apnea
in particular is enhanced by craniofacial abnormalities and
increased upper airway collapsibility.61 The importance of
obesity is unclear, but in my experience contributes to apnea.
All adults with MFS should have a sleep study and appropriate
interventions, such as continuous positive airway pressure at
night. Correction of some of the contributing craniofacial
factors, such as retrognathia and malocclusion, should be
considered in childhood.62,63

Abdominal organs
No primary malfunctions of the liver, gastrointestinal tract,
pancreas, spleen (or entire immunologic system), or kidneys
are known, either as a baseline or as people with MFS age. The
only secondary complications in any of these organs result
from decreased blood flow due to a type B aortic dissection.
Simple cysts in both the liver and kidney are relatively

common and occasionally can enlarge quite substantially.64

While there is no recorded impact on organ function, the
presence of cysts is important to understand so that
radiologists and other physicians (as well as patients) do not
become unduly concerned.

Urogenital organs
Gynecologists observe that women with MFS are more likely
to develop uterine prolapse, especially associated with child-
birth. Bladder incontinence may occur earlier and more
severely. In both women and men, voiding difficulties can be
related to dural ectasia. None of these issues have been studied
in detail.

Nervous system
The principal manifestation of MFS affecting the nervous
system is dural ectasia, which is stretching of the dura under

apparently normal pressures of the cerebrospinal fluid.65

Anterior meningoceles often protrude through dilated neural
foramina. Rather than narrowing caudally as in the typical
spinal column, in MFS the dimensions increase. There have
also been instances of enlarged dural spaces over the cerebral
cortex. Dural ectasia is included as an important criterion for
diagnosis.4

The natural history of dural ectasia has been studied in only
a few subjects. A consistent and reliable method for
quantifying the anatomic deformities is necessary. Dural
ectasia is often evident in childhood.66 Still unknown is the
rate of progression, both of the anatomic features and
symptoms,67 although in a small series of adults (mean age
49.6 years), there was no progression over 10 years.68 The
principal symptoms are radicular pain, focused on whichever
lumbosacral nerve roots are involved. Both acute and chronic
postural cerebral hypotension occur, the former associated
with sudden leakage of cerebrospinal fluid and the severity of
the latter likely associated with the size of the lumbosacral
meningoceles, and hence the space for cerebrospinal fluid to
pool when one is upright. 69

Administering epidural anesthesia can be complicated by
lumbosacral dural ectasia.70 Whether this becomes more of a
problem as older people with MFS require more surgical
procedures is not clear.
For dural ectasia, there are neither medical nor surgical

therapies that are effective over either the short or long term.
This is an area in need of aggressive investigation.
The brain itself seems unaffected, but no formal study exists

to separate the common effects of aging from those seen in
MFS, either in type or age of onset. Cerebral circulation can be
characterized by unusual tortuosity of vertebral and carotid
arteries, but these are not typically associated with neurologic
features.22 Whether there is an increased risk of cerebral
vessel dissection or dilatation with age is unclear.

Skeletal muscular system
Skeletal muscles have long been thought to be primarily
affected in MFS, mainly because of the obvious paucity of
muscle bulk. Moreover, the muscle mass inversely correlates
with the overall severity of the phenotype in any given patient.
Adults report more weakness and fatigue than age-matched
people, although the effects of medication and recommended
reduction of physical activity can contribute to the differences.
A study of bioenergetics showed that MFS patients required a
higher energy consumption to achieve the same work output
as controls.71 This finding needs to be replicated and the
results followed over time. The few reports of muscle biopsies
show signs of myopathy in muscles not impacted by
neurogenic abnormalities associated with dural ectasia.

Integument
Congenital and acquired hernias are clearly more common in
MFS than the general population. Diaphragmatic hernias of
various types are evident at birth or become problematic in
infancy and childhood. Inguinal hernias tend to appear later.
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Incisional hernias are also a concern, so procedures
performed laparascopically should prove advantageous.

Adiposity
Although it has been inadequately documented, the asthenic
habitus of childhood and adolescence often transitions to one
of central obesity. Increased body mass index seems not
markedly different from the general population, but more
patients need to be followed.72 In MFS, the majority of the
central deposition of adipose tissue is not subcutaneous, but
visceral in the abdomen. Visceral adiposity (i.e., white fat)
surrounds the major organs and leads to the classic
protuberant abdomen. Subcutaneous and visceral fat are
distinct in terms of their impact on appearance and
metabolism, and risks for complications. Importantly, visceral
fat predisposes to insulin resistance and type 2 diabetes
mellitus, and in MFS is associated with aortic complications.72

In both mice and cell culture, fibrillin-1 affects differentia-
tion of adipocytes and an increase in fat tissue. However, in
humans the causes of a shift to an increase in adipose tissue
and its preferential deposition in the abdomen are not clear.
Additionally, the impact that these transitions, now that
longevity is increasing, will have on morbidity and mortality
is also unclear. Because aggressive physical exercise is not
indicated, other efforts in addition to moderate exercise, such
as persistent calorie restriction, should be pursued.

Reproduction
As with any hereditary condition, genetic counseling is
essential. Now that people of both sexes are surviving to
reproductive age, they need to understand the chances of
having an affected child and any alternatives to standard
child-bearing. In recent years their options have increased
beyond avoiding pregnancy completely or utilizing prenatal
diagnosis and selective termination. In vitro fertilization and
preimplantation genetic diagnosis are routinely available.
However, concerns of couples, particularly women with MFS,
have increased as well. Whether having genetic counseling or
not impacts reproductive decisions deserves further investiga-
tion. Preliminary studies suggest that having a pregnancy may
accelerate dilatation of the aortic root over subsequent years,
and if confirmed, this fact must become a part of reproductive
genetic counseling.36

Psychological issues
Concern about MFS and its many aspects and how to cope
can express itself at one end of a spectrum as a focus and
commitment to recommendations about management or to
resignation and depression at the other. A person’s position
along this spectrum can vary over time. Unhappiness with
restrictions on employment and exercise may worsen
perspectives. When surveyed with standard psychosocial
evaluative instruments, about half of adults expressed
symptoms of depression unrelated to potential adverse effects
of medication. Anxiety waxes and wanes, typically accentu-
ated by pain and disability and major medical and surgical

events, such as cardiothoracic surgery.73 Fears, whether
appropriate or not, often begin during childhood and
adolescence. Approaches to managing exaggerated fear and
anxiety have not been studied in MFS. For example, do
effective psychotherapeutic measures applied in adolescence
help to alleviate fears later in life? The health professionals
coordinating overall care for MFS and ones dealing with
primary care, need to keep the emotional concerns in mind.
All studies should be judged against “normal” fears in young
and older people.

Quality of life
All physical and psychological considerations factor into a
person’s perception of quality of life. For example, chronic
pain occurs in the majority of adults, limits activity, and has
no definitive treatment.73,74 Additionally, psychological con-
cerns negatively influence quality of life, particularly in older
men with MFS. Executive function difficulties, such as mental
fatigue, were more common in MFS.75 Other issues, termed
psychosocial, attempt to explain how a person’s actual and
perceived condition impacts their interactions with people,
institutions, and the environment. Studies have applied both
quantitative and qualitative tools, but most have been limited
by small sample size, poor response rate, or both. Further-
more, all studies have been cross-sectional and not long-
itudinal. Issues other than those directly related to the MFS
provide a backdrop to health concerns. Greater than 80% of
knowledgeable patients perceived MFS as negatively impact-
ing their lives. Nearly all viewed MFS as a severe or potentially
lethal condition. In the largest survey to date, 389 patients
completed a survey that found numerous predictors of better
quality of life: less severe MFS, no depression, being married,
being a college graduate, having had fewer prior surgeries, and
no more than moderate alcohol use. In multivariate analysis,
the only two predictive factors were having health insurance
and being employed. Meanwhile, health-related quality of life
scores were significantly lower than general population
norms. Understanding if perceptions of quality of life worsen
over time if insurance or employment is lost, or if any other
factors intervene, would be relevant.
Short-term or long-term involvement with support groups

can be helpful, but has not been studied in MFS.

Other issues with aging
There are many other aspects of “normal” aging that have not
been examined in MFS. Examples are atherosclerosis and
neoplasia in its many forms. In this regard, anecdotal evidence
carries little weight, and large-scale studies require the
cooperation of many centers and health-care professionals.

CONCLUSION
All aspects of MFS will become clearer as the genetic and
environmental factors are better understood, especially as
knowledge of pathogenesis improves. Natural history con-
tinues to evolve as people age. The clinical history of each of
the manifestations both emerges and evolves as new
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treatments are applied and also as people age. Both histories
require careful research, preferably longitudinal. Centers that
focus on MFS, committed investigators, funding agencies, and
patient support groups, such as The Marfan Foundation
(marfan.org) in the United States, can and should contribute
to this research.
The general issues discussed here are relevant to many

pleiotropic monogenic disorders especially those in which
earlier diagnosis and effective treatments have led to increased
life expectancy. For example, in hereditary hemorrhagic
telangiectasia, progressive involvement of the gastrointestinal
tract and liver become increasing concerns as people survive
pulmonary and cerebral arteriovenous malformations.
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