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Because of the widespread distribution of fibrillin 1 in the body, Marfan syndrome (MFS) affects virtually
every system. The expression of this single dominantly inherited gene is varjable within a family, and between
families. There is some genotype-phenotype correlation which is helpful in guiding long-term prognosis,
and management. In general gene mutations have been reported in clusters, with those having mainly
ocular manifestations occurring in exons 1 to 15 of this 65-exon gene; those causing cardiac problems often
involving cysteine replacement in a calcium binding EGF-like sequence; the most severe mutations occurring
in exons 25-32, causing neonatal MFS diagnosed at birth, and severe enough to cause death frequently
before the age of 2. Other correlations will certainly be found in future. This condition is progressive,
and the manifestations unfold according to age. For example, if the lens is going to dislocate this usually
occurs by age 10; scoliosis usually presents itself between the ages of 8 and 15; height should be monitored
carefully between the onset of puberty and cessation of growth approximately age 17 or 18. Holistic care
should be offered by one doctor who oversees the patient’s welfare. This should be a paediatrician, paediatric
cardiologist, or general practitioner in the case of an affected child. Thereafter, the physician in charge of

the most seriously affected system should be aware that other systems need to be managed through a referral

network.
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Marfan syndrome (MFS) in the emergency
setting

The aim of a holistic management programme is to prevent
emergencies arising by treating medically, or surgically, at
the optimum time. However, emergencies do occur and
should be managed as follows. Chest pain, abdominal pain,
shortness of breath, syncope, and neurological complaints may
all be presenting symptoms in aortic dissection. Thorough
investigation should be undertaken no matter what the hour
of day or night is, before the patient is discharged. The patient
may need urgent transfer to the regional cardiothoracic centre.

Pneumothorax

Spontaneous pneumothorax should be excluded in
the investigation of an MFS patient with chest pain or
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unexplained breathlessness by doing an erect posteroanterior
(PA) chest X ray. If it is small and the patient is
asymptomatic, this can be managed expectantly. However,
if the patient is symptomatic, the pneumothorax should
be aspirated. Pneumothorax may recur, and the thoracic
surgeon must decide when to offer pleurodesis, and/or
surgical removal of bullae in the upper lobe (1). Sudden
changes in pressure are not recommended for such a patient,
so skydiving and deep-sea diving are contraindicated.
Commercial air travel is generally safe after 6 months.

Endocarditis

MEFS patients have an increased risk of endocarditis, even in
the absence of a significant valvular lesion, the risk is further
increased if the patient has aortic wall or aortic or mitral
valve implants. The need to follow up-to-date guidelines for
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antibiotic prophylaxis is important (2,3).

General anesthesia

General anesthesia carries an increased morbidity and
mortality risk in MFS, including difficult intubation,
thus during procedures under general anesthetic in the
emergency care setting, the need for an experienced
anesthetist is emphasised (4).

Visual disturbance

Emergency presentations of ocular manifestations may
include lens dislocation, retinal detachment, or sudden
onset glaucoma. If increased intraocular pressure occurs
due to dislocated lens, vitreolensectomy is necessary to save
the eye. Urgent referral to an ophthalmologist is important.
Retinal detachment may present as loss of vision preceded
by a curtain effect. In order to achieve good results, early
diagnosis and referral for treatment are very important.

Infantile and neonatal Marfan

Those most severely affected may be diagnosed at birth
(neonatal MFS) or within the first year of life (infantile).
Early recognition can aid management, and genetic
counselling can be provided to the parents.

Gene mutations have been reported in clusters, with
those having mainly ocular manifestations occurring in
exons 1 to 15 of this 65-exon gene; those causing cardiac
problems often involving cysteine replacement in a calcium
binding EGF-like sequence; the most severe mutations
occurring in exons 25-32, causing neonatal MFS diagnosed
at birth, and severe enough to cause death frequently before

the age of 2 (5,6).

Infantile MFS

Infants diagnosed in the first three months of life may be
recognised by a typical long, thin appearance, with long
head and face (dolichocephaly), wise facial appearance
with deep-set eyes, large corneas and dislocated lenses,
large soft ears, high arched palate, small chin, loose joints,
arachnodactyly, contractures of fingers and large joints,
flat feet, and anterior chest deformity. Additional features
may include downward slanting palpebral fissures, retinal
detachment, low set ears, partial cleft palate, dislocated hip,
inguinal hernia, overlapping toes, in-turned or out-turned
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feet, poor muscle tone, and very thin muscles. Infants with
severe heart disease have a significant mortality risk of
approximately 15% in the first year of life. Familial cases
have a better long-term outlook, generally following the
family pattern of involvement. Homocystinuria and Beals
syndrome should be ruled out.

Once a new mutation in the FBNI gene is detected, and
parents checked for the same mutation, the majority of
parents can be reassured that their child has a spontaneous
mutation, as occurs in 25% of cases of MFS. The
population incidence is 1/3,300 (7). If one parent is shown
to be carrying the mutation, then all siblings of the proband
should be screened for the same mutation. If a familial
mutation is discovered, then any subsequent pregnancy
could be monitored prenatally, or preimplantation genetic
diagnosis could be offered.

Ophthalmic abnormalities

The ocular manifestations are varied, and include
myopia, corneal flattening, ectopia lentis (EL), and retinal
detachment. The prevalence reported suggests that 30% of
patients have EL and 15% have retinal detachment (8).

Ectopia lentis

The lens subluxation or dislocation is due to weakness of the
zonular filaments secondary to abnormal fibrillin-1. Other
genes can cause EL in the absence of systemic abnormality,
thus careful genetic investigation must be undertaken to
achieve a definite diagnosis (9). Subluxation of the lens is
usually bilateral and symmetrical. This usually occurs in the
first two decades, and is usually stable once an individual
reaches their 20s. The subluxed lens can develop a cataract.
Anterior subluxation of the lens may interfere with the
drainage angle of the eye, resulting in raised intraocular
pressure and secondary glaucoma. If visual acuity remains
relatively good, optical correction with appropriate glasses
or contact lenses should maintain adequate vision. If there
is troublesome fluctuation of vision caused by instability of
the lens then surgical correction (viteolensectomy) should
be considered. Removal of both the lens and the vitreous gel
minimizes the chance of subsequent retinal detachment (10).
Laser or cryotherapy can be applied to areas of lattice
retinal degeneration or retinal tears which might predispose
to detachment. Detachment itself can be repaired using
intraocular expansile gas or silicone oil tamponade. A lens
implant may be sutured into the posterior chamber, or
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placed in the anterior chamber (11).

Myopia

Myopia is common in MFS patients and can be corrected
with glasses or contact lenses.

Other ophthalmic problems

Strabismus (squint) is common in MFS, and may be
associated with amblyopia (12). The cornea of patients
is reported to be thinner and flatter than the normal
population, and therefore it is not advisable for these
patients to undergo corneal refractive surgery (13).

Regular checks of visual acuity and refractive error should
be carried out in childhood to detect abnormalities. It is
advisable that children refrain from sports with excessive head
contact or deceleration such as boxing or bungee jumping.
Parents should maintain a degree of awareness for any loss of
vision that the child may experience and seek prompt advice.

Skeletal problems in MFS
Height

Excessive growth is a diagnostic feature of MFS, with
most patients achieving height over the 97" percentile,
with average body weight 25" percentile, resulting in a
long slim build. If serial annual measurements of a child’s
height indicate that they are going to be 203 cm or taller
in males, and 188 cm or taller in females, then they should
be referred to growth clinic for consideration of hormone
therapy to shorten final height. Empirically, this probably
saves the child 1 (2.5 cm) on their final predicted height,
but further longitudinal studies must be performed to verify
that hormonal therapy during the growth spurt is effective.

Scoliosis

The most common skeletal manifestation is scoliosis,
seen to some degree, in at least 60% of patients (13).
The thoracic spine is the most common region affected,
followed by the thoracolumbar junction. There is a higher
incidence of double or triple major curves (14). If thoracic
lordosis occurs, and is coupled with pectus excavatum,
this can result in a reduced AP diameter of the chest
with compression of large airways, and predisposition to
recurrent chest infections. Such patients are also at higher
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risk during cardiac surgery. The scoliosis in MFS often has
rapid progression with poor response to bracing. Moreover,
the vertebral shape is affected, which makes operative
treatment challenging (13). This includes narrow pedicles,
vertebral and sacral scalloping, wide transverse processes,
thin laminae and low bone mineral density.

Other aspects of skeletal development are frequently
abnormal, including leg length inequality, angular deformities
of the lower extremites, pes planus, and flexion contracture at
the elbows. Protrusio acetabuli is also common (15).

Cervical spine

Patients have a loss of normal cervical lordosis or reversal
of lordosis with cervical kyphosis in approximately 16%
of cases (16). Also, particularly in children, there is an
increased atlantoaxial movement on flexion-extension, and
a risk of developing subluxation, due to ligamentous laxity.
Patients should refrain from playing any sport which causes
high impact loading of the cervical spine, in particular,

diving, weight lifting and rugby or football (16).

Spondylolisthesis

Patients with MFS have twice the incidence of
spondylolisthesis compared to the general population (17).
The slip angle is at least twice that of normal subjects, and
may be further increased due to the presence of scoliosis.
Symptomatic spondylolisthesis requires expert spinal fusion,
which can be fraught with complications (17).

Neonatal MFS

Infantile scoliosis produces the most severe spinal
deformities with significant cardio-pulmonary compromise.
Advances in growing rod technology with magnet-driven
growing rods (MdGRs) eliminate the need for repetitive
anaesthesia, guiding curve correction with growth (18).
Juvenile scoliosis in MFS is best treated by bracing for
moderate curves, and then similar surgery for severe/
progressive curves. The advantage of this approach includes
minimal absence from school, normal psychological
maturation, improved scholastic performance, with one-off

surgery and serial office-based lengthening.

Pectus excavatum/carinatum

Chest cage deformities may warrant surgery to increase the
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antero-posterior (AP) diameter of the chest and normalise
the space available for the lungs by using a Nuss bar for
pectus excavatum (19) for moderate pectus deformities,
pressure bracing or suction, if applied during the growth
period, may yield excellent results without resorting to
surgery (20,21). Surgery should be offered only if the chest
deformity is causing respiratory or psychological problems.
It should not usually be performed simply for cosmetic
purposes. If a Nuss bar is required, in an adolescent who
may well require open heart surgery at a later date, the
pectus surgery should be delayed until after the open heart
surgery, since removal of the Nuss bar at the time of heart
surgery increases the surgery time.

Rheumatological aspects

Locomotor symptoms are frequent and troublesome in
MEFS (15,22). Close involvement with rheumatologists
and orthopedic surgeons may be indicated to manage
painful joint hypermobility and complications in early
to mid-life, and degenerative joint disease in later years.
Seventy percent of children experience symptoms of
arthralgia, back pain, and ligament laxity and injury (15).
The earliest complaints are often knee pain or ankle pain
necessitating rest and analgesia. It is important to allow
the child to participate to the extent of his or her ability.
Weak ankles and knees combine with poor eyesight may
make the children appear clumsy in sporting activities,
and this needs to be explained to the child’s teachers.
Shoes with ankle and arch supports often render the gait
more controlled. Patellar dislocation can be a problem,
and a full length tubigrip may be worn on the lower limb
during sporting activities. In severe cases, surgical fusion
of the ankle, or shortening of the patellar ligaments
may be helpful. Joints gain stability with passing years.
Wrist or finger splints may help to stabilise loose joints
rendering writing neater. Extra time should be offered
during written examinations. Use of a laptop computer
for the older child avoids handwriting.

The Alexander method of correct posture, as well as
stretching exercises, are helpful in managing joint pain.
Chair and desk should be of adequate height for the tall
child and adult.

Flat, long thin feet, often with hammer toes, require
careful shoe fitting, with orthotics. Surgery for hammer
toes can be helpful. Men with MFS are prone to
spondylolisthesis and should avoid heavy lifting. Early
osteoarthritis occurs in approximately 5% of families and
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the hip joint may need replacing by age 50. Protrusio
acetabuli occurs with increased frequency (23).

Physiotherapists may be of great assistance, providing
they understand that exercise alone will not markedly
strengthen weak ligaments or muscles, but simply maintain
optimum strength.

Medication, including non-steroidal anti-inflammatory
medicines, should be prescribed on a regular basis, together
with Omeprazole.

Occupation and sports choice

Moderate sporting activities on a regular basis, which are
suited to the long lean frame, such as cycling, basketball,
badminton, and swimming, are recommended. Sports
which are not recommended involve possible damage to
eyes, heart or skeleton (24). Occupation choice may be
limited by physical ability and easy fatigability, and patients
should be encouraged to prolong academic studies and
enter a physically undemanding occupation of their interest.
Early retirement due to easy fatigability may necessitate
letters of support from the age of 50 onward to obtain early
retirement on grounds of ill health (25). An early informed
choice of less demanding occupations may prolong the
working life of the patient.

Pulmonary manifestations

Pulmonary complications occur in up to 10% of patients
(26,27) and may present in infancy or childhood (28).
Complications may arise in adolescence or adult life that
have serious consequences and are potentially fatal (29).
Fibrillin-1 deficiency can lead to flaccidity of small
airways and bronchioles predisposing to premature airway
closure, obstruction and air trapping. As a result, patients
may have mildly abnormal lung function, usually manifesting
as abnormalities in FEV1 and FVC (30). For those patients
with kyphoscoliosis, a restrictive ventilatory effect is found,
in keeping with the chest wall deformity. Pneumothorax,
emphysema, subpleural apical blebs and restrictive or
obstructive patterns of lung function are all reported (30).

Pneumothorax

An increased occurrence of pneumothorax especially in
males has been reported with incidence up to 40% (31).
Pneumothorax is more likely to recur, and studies
have shown pulmonary bullae in patients especially in
those who have had pneumothorax. Emphysema has
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been reported (32). The elastic fibres in lung biopsy
specimens show degenerative changes, suggesting this
as the likely explanation for lung function abnormalities.
The management of pneumothorax with tube drainage,
with or without pleurodesis is standard. However, it is
recommended that early definitive surgical intervention
is performed due to the increased incidence of recurrent
disease (33). Smoking should be strongly discouraged.
Some patients at the severe end of the respiratory
spectrum may require non-invasive ventilation in the
perioperative period if having major cardiothoracic surgery.

Bronchiectasis

Case reports in both children (34) and adults (27,29) are
found in the literature. One reported survey of 100 adult
patients found 2 cases of bronchiectasis, 3 with recurrent lower
respiratory infections and 3 cases of tuberculosis 31). CT
imaging is recommended, and one study found 13% of patients
had bronchiectasis (35). Management of bronchiectasis in MFS
is the same as for other patients with chronic bronchial sepsis.

Interstitial lung disease

Four cases of upper lobe fibrosis are reported amongst the
100 cases described by Wood et al. (31) and one report of
bilateral honeycomb lung (36) exists.

Obstructive sleep apnea (OSA)

Kohler er al. (37) performed sleep studies in 61 MFS
patients and 26 matched control subjects. Results showed
that more patients with MES than controls had OSA (15.8%
compared with 11.5%). Mean aortic root diameter was
significantly greater in patients with OSA compared to
those without OSA. Sleep apnea should be assessed with
sleep studies and treatment may include ENT surgery for
enlarged adenoids or septal deviation, as well as intermittent
nocturnal positive pressure ventilation (38).

Anesthesia
Intubating MFS patients may be difficult, due to high
palate, reduced neck extension, and floppy central airways
with narrow trachea. An experienced anesthetist should be
present (6).

Dental aspects

Important characteristics include a long narrow face
and skull, often with mandibular prognathism, and a
high arched palate. The dentist may be the first one to
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suspect a diagnosis of MFS, and a child or adult with
this feature should be referred for a genetic opinion and
echocardiogram. In some cases, severe malocclusion
and open bite may be associated, while weakened
capsular ligaments and hyperextensibility of muscles
can contribute to habitual subluxations or dislocations
of the temporomandibular joint (TM]) (39). Teeth tend
to be crowded. Rarely, developmental abnormalities
including supernumeraries, congenital absence, incomplete
development, crown dysplasia, enamel hypoplasia,
dentinogenesis imperfecta and multiple odontogenic cysts
have been reported (40). The fibrillin defect may contribute
to increased relapse after orthodontic treatment and
increased periodontal problems (40).

Dental management
Some patients may need orthodontic and possibly oral
surgical care. Careful planning from an early age can
lead to successful cosmetic results (41). The prevention
of bacterial endocarditis is all-important because of
the high incidence of heart valve involvement, and an
increased risk associated with previous cardiac surgery.
Antibiotic prophylaxis should be considered for high-risk
procedures in patients with prosthetic valves, including
transcatheter valves or with repairs using prosthetic
material and those with previous episodes of infective
endocarditis (42). Recommendations regarding dental
and cutaneous hygiene and strict aseptic measures during
any invasive procedure are advised in this population.
Antibiotic prophylaxis should be considered in dental
procedures involving manipulation of the gingival or
periapical region of the teeth or manipulation of the oral
mucosa (42). National Institute of Clinical Excellence
(NICE) guidelines for antibiotic prophylaxis are
updated frequently (42), as are the European Society of
Cardiology (ESC) guidelines (43).

Widening of the dental arch with internal bracing may
make more room for teeth, reducing the necessity for dental
extraction and bracing.

ENT aspects

Clinical findings in the ear, sinuses, nose and throat include
a long narrow face with prominent supra-orbital ridges,
large simple low set and posteriorly rotated ears, narrow ear
canals which are angulated upward and forward. The nose
is long, often beaked and asymmetrical, with narrow cavities
and frequently deviated septum which may lead to complete
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blockage of one side of the nose (43). Mouth breathing may
result. Sinuses may be narrow and underdeveloped with
narrow drainage channels (44), therefore recurrent sinusitis
is a common problem. Frequent spontaneous epistaxis may
be a feature in childhood and adolescence, probably due to
vascular wall fragility.

Medical and surgical management

Early recognition and prompt medical management
of allergic rhinitis or sinusitis may prevent secondary
infections. Antibiotics for infection should be used earlier
and longer for longer than for an unaffected child or adult.
Reduction in hearing due to recurrent otitis media is a
common problem. Grommets may help resolve the problem
of recurrent otitis media. However, early removal of tonsils
and/or adenoids is recommended, as these structures are
surprisingly large and can contribute to chronic otitis and
sleep apnea (45). Surgical correction of deviated septum
can be very helpful in management of mouth breathing and
sleep apnea.

Gastrointestinal symptoms

In the sparse literature on this topic, reports are generally
restricted to abnormal gastrointestinal anatomy. These
include one report of diverticulosis coli (46), and one case of
multiple problems including diaphragmatic hernia, inguinal
hernia, diverticulosis coli, and Zenker’s diverticulum (47).
Both inguinal and diaphragmatic are known to be problems
associated with MFS. Thakur ez a/. (48) reported a 25-year-
old female with acute abdominal pain for one day. CT
revealed herniation through the lax dilated oesophageal
hiatus, and at exploratory laparotomy, herniation of the
stomach into the chest, part of ascending and transverse
colon, splenic flexure and hernia omentum was revealed.

Recently, the first scientific study of gastrointestinal
symptoms in MFS was reported (Scoones). In comparison
with community controls, 118 MFS patients (56 men and
62 women) age (49) from 18-82 years, in a questionnaire
survey, reported gastrointestinal disturbances, suffering more
abdominal discomfort and irritable bowel syndrome (IBS).
Forty per cent of the MFS group as compared to 15% of
the control group reported symptoms of both types of IBS,
namely diarrhea predominant or constipation predominant.
This was not medication related. Abdominal discomfort
was reported by 47 of the 118 MFS patients (40%) but only
18/194 (9%) of the community controls (P<0.0001).

There is no blood test for IBS. However, more
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serious conditions such as celiac disease can be ruled out.
Overactivity of the gut and intolerance to certain foods
may play their part. Specific dietary advice and medical
management should be sought through the general
practitioner, who may refer to hospital dietician and
gastroenterologist. Careful attention to diet, avoiding foods
containing gluten such as wheat, dairy products, coffee and
alcohol may be helpful, as well as eliminating stress and
taking regular exercise (50-52).

To validate these results, further research with other
populations of MFS patients should be performed.

Neurosurgical problems

While patients with MFS may frequently present to
cardiothoracic surgeons, they are a rare entity in general
neurosurgical practice and even more rarely require surgery.
The range of symptoms and signs requiring referral to the
relevant specialty, and appreciation of the increased surgical
risks associated with treating MFS, are essential.

Dural ectasia (DE)

This condition is defined as enlargement of the neural canal
anywhere along the spinal column, but nearly always in the
lower lumbar and sacral regions, with thinning of the cortex
of the pedicles and laminae of the vertebrae, widening of
the neural foramina, or an anterior meningocele. DE has
an incidence ranging from 63-92% of Ghent diagnostic
criteria positive patients (53,54). It is not specific to MFS
and is prevalent in Ehlers-Danlos syndrome (55), a common
overlapping condition. Abnormally weak connective tissues
cause incompetence of the dural sac. In the majority of
cases, DE is asymptomatic. However, DE may occur with
moderate to severe back pain in patients (53% of patients)
in the largest series (14). Symptoms associated with anterior
meningocele include abdominal discomfort, constipation
and incontinence (56-59).

Headache is reported in 30% of MFS with DE. Patients
reports an improvement when they are lying down, and
worsening when they stand up.

Diagnosis

A number of methods have been put forward to best assess
DE, namely conventional radiographs, CT, and MR imaging
(55,60-62). A number of radiological features have been
defined, including: anterior sacral meningocele; lateral
herniation of the dura along the nerve root sleeves; dural sac
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ratios greater than 0.48 at L5 and greater than 0.57 at S1. This
is the ratio between the dural sac diameter (DSD) measured
on the midline sagittal image and the vertebral body diameter
(VBD) at the same level (63). Further signs include scalloping
of the vertebrae, and perineural or Tarlov cysts (cystic dilation
containing spinal fluid along the nerve root) (64).

Management

Owing to the risk of cerebrospinal fluid (CSF) leak, plus the
lack of long-term data on spinal stability, the majority of cases
should be managed non-operatively. The combination of thin
pedicles, thin laminae and weak connective tissue in MFS can
make operative fixation of the Marfan spine perilous with a
conservative estimate of dural tear rate of 8% and an 8% rate
of adjacent segment laminar fracture (65). However, several
reports present posterior laminectomy as a technique to
relieve back pain secondary to DE (66-68).

Surgery for anterior sacral meningocele is not indicated
for stable and asymptomatic lesions (69). The presence
of escalating pelvic discomfort, neurologic deficit, altered
bowel habit and urinary frequency may lead to surgery. The
two classical approaches are either posteriorly via sacral
laminectomy or anteriorly via an open transperitoneal
approach. Management is complex and surgery should be
reserved for selected cases requiring experienced allied
general and neurological surgical input.

Intracranial hypotension

Spontaneous intracranial hypotension (SIH) is an important
cause of new-onset headache, which is typically orthostatic in
character and relieved by recumbency. It may be caused by a
spinal CSF leak, due to a combination of weakness of the spinal
meninges and a precipitating event. Subdural haematoma is
a recognised complication, probably due to rupture of veins
between the surface of the brain and the dura when the brain
descends as CSF volume decreases. These changes appear on
MRI scan as a ‘sinking brain’, with herniation of the cerebellar
tonsils through the foramen magnum.

Conservative management may include bed rest,
hydration, analgesia, high-salt diet and caffeine in the first
instance (70). Refractory cases may require epidural venous
blood patching (71) and a period of flat bed rest. In most cases,
the suspected site of CFS leak is lumbosacral ectatic dura.

Migraine
A questionnaire study of 457 MFS patients (72) and a
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multi-centre study of 123 MFS patients (73) found that
the lifetime prevalence of migraine with aura is increased
in patients with MFS. There is an increased incidence of
migraine in connective tissue disorders including Ehlers-
Danlos syndrome which may be due to matrix degeneration
observed in the systemic blood vessels resulting in an
endothelial cell reaction (72-74).

Genitourinary tract in women

Pelvic organ prolapse and urinary stress incontinence in
women are increased in MFS, probably due to decreased
strength and resilience of the connective tissue of the pelvis.
Stress incontinence is associated with hypermobility of
the bladder neck as well as intrinsic sphincter weakness.
Hypermobility of the bladder neck can be elicited on
physical examination with the presence of cystourethrocele.
Ehlers-Danlos syndrome, a connective tissue disorder
involving collagen, is associated with incontinence (74,75).

A postal survey was undertaken with 240 questionnaires
sent to men and women to elicit the presence of diseases
involving renal, urinary and reproductive systems, receiving
responses from 42 females with a mean age of 41 years
(range, 14-63 years) (76).

There were 14 positive responses to the question
regarding stress incontinence, corresponding to a 33%
crude prevalence rate of stress incontinence in this group.

An observational study by Jabs involved recruitment of
75 adult female subjects from the MFS clinic of Dr. Anne
Child. Only 59 patients were contactable, and of the 25 who
agreed to participate, 14 underwent interview, questionnaire
and examination while an additional 11 were interviewed
by telephone and completed the postal questionnaire. A
standard urinary symptom questionnaire was used (77).
Physical examination included joint hypermobility using
the Beighton joint score (78). Pelvic examination was
carried out with prolapse staging recorded according to
the International Continence Society Guidelines, in the
left lateral position at maximum Valsalva manoeuvre. Joint
hypermobility was found not to be correlated with pelvic
organ prolapse or stress incontinence.

A history of urinary incontinence was elicited in 22/25
(88%) of patients, of whom 13/25 (52%) considered the
problems significant. Five had undergone surgical treatment
for stress incontinence. Parity was not associated with stress
incontinence in this population.

Nine women had stage II prolapse on examination,
one patient had undergone Manchester repair. Overall,
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11/25 (44%) of the total group had history or evidence
of prolapse. Six women (24%) had undergone surgical
treatment for prolapse.

An abstract by Carley and Schaffer at the American
Urogynecologic Society Meeting 1998, presented interview
data on 12 women with MFS and found a rate of urinary
incontinence of 42% and pelvic organ prolapse of 33% (79).

The prevalence of incontinence and pelvic organ prolapse
in the general population is not easily ascertained (80)
however; a prevalence of approximately 30% for incontinence
is a clinically useful figure. In a study by Jabs (76), 88% of
women with MFS had experienced urinary incontinence and
72% had experienced episodes of stress incontinence. These
rates are considerably higher than those quoted for the
general population.

The prevalence of pelvic organ prolapse in the general
population in women 20-59 years of age found a prevalence
of 30.8% for any degree of prolapse (81). In Jabs’ study,
of the 14 women examined, 9 (64%) had stage II pelvic
organ prolapse of whom 5 were recurrent and 3 occurred in
nulliparous women.

Management

A trial of conservative therapy for prolapse, such as vaginal
pessary, should be considered. Anterior repair is less
effective treatment for stress incontinence in the general
population (82,83) and should also be avoided in this
population with high risk of recurrence. A colposuspension
using the strong attachment point of the iliopectineal
ligament and permanent suture or a vaginal tape may prove
more successful for treatment of stress incontinence.

These patients should be counselled to minimize
additional risk factors such as constipation, straining at
stool, chronic cough, heavy lifting and increased body
weight. Pelvic floor exercises should be encouraged.

Patients with MFS have delayed wound healing due
to abnormal fibrillin production, and their vasculature is
fragile, which can lead to increased blood loss (84). They
should be considered at higher risk for incisional hernia and
dehiscence. Meticulous surgical technique is required with
attention to hemostasis and the use of suture material with
prolonged delayed absorption, or non-absorbable suture
where possible. Suture and staple removal should be delayed
compared with patients who have normal wound healing.
Antibiotic prophylaxis is required to prevent bacterial
endocarditis.

Effective treatment for cardiovascular complications has
increased the life expectancy for these patients (85). As a

© Annals of Cardiothoracic Surgery. All rights reserved.
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result, patients will more commonly experience diseases
which increase in prevalence with age, such as incontinence
and pelvic organ prolapse. Input from a gynecologist or
urogynecologist should be sought when appropriate.
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