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Editorial

Elective replacement of the aortic root in Marfan's syndrome

Most patients with full-blown dissection of the ascending
aorta in Marfan's syndrome die within days. The few sur-
vivors remain at high risk of dying in subsequent weeks. 1-2

Because a patient with Marfan's syndrome who has
acute dissection faces almost certain death, there may be
no alternative but emergency surgery with a high opera-
tive mortality. Dissection is the cause of sudden death in
most patients with Marfan's syndrome45 so the logical
approach would be to operate electively before dissection
occurs. If we were confident that the surgical risks were
small we would have little difficulty in making such a rec-
ommendation, but in a young, symptom free patient,
leading an active life, working full time, and caring for a
family we must feel justified in taking even a moderate
surgical risk. If there is significant aortic valve regurgita-
tion surgery may be indicated on more established
grounds-to relieve symptoms or to preserve deteriorat-
ing left ventricular function. This makes the decision eas-
ier to make, but in a patient who is entirely symptom free
the prospect of aortic root replacement may seem daunt-
ing. This is the dilemma we face in deciding when to rec-
ommend elective aortic root replacement in symptom
free patients with Marfan's syndrome.

Surgical decision making
To make rational decisions about operating to improve
prognosis, three pieces of numerical information are
required-the prognosis without operation, the risk of the
surgery, and the prognosis after the operation has been
accomplished. We can attempt to apply these general
rules of surgical decision making to asymptomatic
Marfan's syndrome.

* Firstly, we need to know the likelihood of aortic dis-
section (or rupture) in that individual. This requires an
ability to identify high risk subsets rather than the general
risk for all those with the diagnosis.
* Secondly, we need to know the risk of operation under
the prevailing circumstances, refined as far as possible to
include patient and surgeon related risks and probabilities
of success.
* Finally, we need to know the residual risk, after a suc-
cessful operation-because replacement of the aortic root
does not completely neutralise the hazard of the aortic
pathology.

The simple truth is that some of the numerical compo-
nents required in the decision making process are incom-
plete, unreliable, or simply not available: but we should
use those we have as logically as possible.

Natural history
We know that life expectancy in Marfan's syndrome is
halved45 and that aortic dissection is the commonest
cause of death.56 We must be aware of the tendency for
mortality data to be distorted by those presenting with
aortic complications and for surgical series to collect the
more florid examples of aortic disease7 but we need to be

in no doubt that the natural history of Marfan's syn-
drome includes a high risk of sudden and premature
death from aortic disease. The only guidance in the litera-
ture to help identify the patients most at risk is the aortic
root dimension. This can be obtained easily and non-
invasively in most patients by transthoracic echocardio-
graphy but some, particularly those with pectus
excavatum, need transoesophageal studies.89 The annulus
itself may be a little enlarged but the danger area is in the
proximal aorta, at the level of the tops of the aortic com-
missures. Several aortic root dimensions can be measured
depending on the level chosen and the obliquity of sec-
tion, so we prefer to store the images on tape and review
them together, applying consistent measurements if we
wish to follow the growth of the aorta over time. A group
from Johns Hopkins Hospital have suggested 6 cm as the
threshold at which dissection is sufficiently likely to occur
in the foreseeable future to justify planned surgery in the
symptom free patient.6 10 This is in fact a very conserva-
tive measurement and we recommend elective surgery if
the aortic root expands to 5-5 cm, or sooner (as the group
from Johns Hopkins Hospital did in an earlier
publication") if a series of studies shows progressive
expansion. This recommendation is influenced by data
from a series of 148 patients studied at St George's
Hospital between 1980 and 1990.12 In 1 1 patients dissec-
tion occurred when their latest aortic root dimensions
averaged 5 1 cm (SD 1 3) compared with an average
dimension of 3-7 cm (1 3) in those who remained well (p
< 0 005), though as always with data of this kind there
was considerable overlap.
One of the problems is that some patients present with

annuloaortic dilatation and aortic regurgitation without
an apparent tendency to lethal dissection. In others dis-
section occurs while the annulus is small, suggesting to
some that the phenomena of dilatation and dissection are
unrelated. These opinions seem to be based on individual
cases remembered because they appeared to be paradoxi-
cal. Our data, as well as those of Gott and colleagues,
suggests that dilatation is a warning of the increasing
probability of dissection rather than a declaration that the
patient has a different (that is non-dissecting) pattern of
aortic disease. It is also said that an old healed dissection
is often found during planned root replacement. One
does find healed intimal splits, appearing almost like
stretch marks, but I have searched and not found any evi-
dence that these are the hallmark of a healed "dissection"
as we use the term, or that a dissection-that is a propa-
gating separation of the layers of the aortic wall over
some considerable length-heals to such a minimal inti-
mal lesion.
From an extensive study of families in the Marfan's

Association it appears that there are "dissecting" and
"non-dissecting" families, an observation also made by
Gott et al. 0 If a patient with a large aortic root has a par-
ent and siblings who died young not only do we believe
that they are at considerable risk but it is also much easier
for the family to appreciate the need for an intervention
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and to come to terms with advice to undergo major
surgery in an asymptomatic phase of the illness.

Operative risk
The second piece of numerical information required, if
we are to pursue our goal of rational decision making, is
the perioperative mortality. In the UK Cardiac Surgery
Register the nearest descriptive category, replacement of
the ascending aorta, includes 100 to 200 operations per
annum, for the ten years between 1980 and 1989, with a
relatively small downward trend in mortality from 25 to
20%.'3 These data include all ages, all aetiologies, emer-
gencies, and a range of technical expertise, so they may
be an overestimate of the mortality for a planned opera-
tion in a selected case, but they also include less radical
operations, in more surgically amenable aortic tissue, in
which case they might underestimate the true risk. Other
than reminding ourselves that we are discussing relatively
dangerous surgery, it is difficult to apply these data
specifically to elective root replacement in Marfan's syn-
drome. Although as a general rule it is useful to know
registry data rather than self selected results from the
published reports of surgery, in this instance, where we
are discussing planned surgery to safeguard the future of
young symptom free patients, centralisation of expertise
is perhaps appropriate and therefore we should look to
the results achieved by experts. The Johns Hopkins series
with no deaths in 44 elective cases (95% confidence
interval 0%-8%) indicates the level of technical compe-
tence that can be achieved.10 All my patients who had
elective replacement of the aortic root have survived but I
am mindful of the width of the confidence intervals
around a zero numerator in a small series.'4
The operation is essentially that first performed by

Bentall.'5 The root must be replaced down to the annulus
(with the exclusion of the sinuses of Valsalva) and with
reanastomosis of the coronary arteries. The distal anasto-
mosis is made just before the brachiocephalic artery.
Surgeons vary in how they anastomose the coronary
arteries, whether they use commercially produced or self-
fashioned composite grafts, and whether they resect all
the aorta or use it to wrap the graft.""'8 But the operation
as performed by Ross,16 Gott and colleagues,'0 and as
currently used at St George's Hospital, has changed only
in detail from Bentall and De Bono's original description.
Most agree that a mechanical valve should be used
because though we and others'9 have successfully reoper-
ated 8-10 years later to change a tissue valve within a
conduit, this is a situation best avoided. The hazard of
anticoagulation has to be accepted and if there is subse-
quent aortic rupture, survival will probably be deter-
mined by more fundamental considerations than the INR
(international normalised ratio) at the time.

Postoperative course
Finally we need to know whether the survival prospects
of the patient with a new aortic valve and ascending aorta
are significantly improved. Taken together there are six
series which contribute 444 patients.7 1016172021 The crite-
ria of diagnosis of Marfan's syndrome for some of the
series are less strict than for others but they show broad
agreement in long-term results, with five year survival of
about 80% and ten year survival of 60%. It is clear that
expectation of life is still well short of normal for groups
of patients in their thirties. The causes of death are not
always known but include further aortic events, mitral
valve disease, and other cardiac problems.

Marfan's syndrome and pregnancy
The young woman with Marfan's syndrome wishing to

have children or already pregnant presents a particular
problem. The risk of having an affected baby is 50%. If
after genetic counselling a woman wishes to have chil-
dren, she should probably have them sooner rather than
later. It is difficult to estimate the true risk of the preg-
nancy to the mother's aorta. Women in the Marfan's
Association have had children and passed the gene from
one generation to another but one only meets the women
who survive. The perception from reviewing case reports
in cardiac journals is that the risk of rupture during preg-
nancy is high but there one reads of tragedies and heroic
salvage. Our experience places the risk well into double
figures but probably better than even odds. It seems rea-
sonable that the aortic root should be measured at first
presentation and its size monitored throughout preg-
nancy by transthoracic echocardiography. This non-inva-
sive, harmless investigation may give warning. Treatment
with ,B blockers can be continued during pregnancy, and
delivery, near term, should be elective. Experience of the
tragedy of aortic dissection around term leads me to
suggest, admittedly without adequate data, that an anaes-
thetist's careful control of the blood pressure during
caesarean section is safer than a natural labour.

Summary
We offer elective aortic replacement to those we regard as
being at high risk. The aortic root dimension and its rate
of increase are the best predictors we have. We regard 5-5
cm as the probable upper limit and we are inclined to
advocate surgery at an earlier stage in high risk families
and in women planning pregnancy. These operations are
planned for a calculated gain in life expectancy and it
would be reasonable for there to be a degree of centra-
lisation of referral and development of surgical expertise.
We use fl-blockade for life, both before and after surgery,
in all patients with Marfan's syndrome with aortic root
enlargement. The data on which these recommendations
are based are incomplete and we can only hope that with
an increasing number of carefully documented cases we
will refine them and improve upon them in the future.
The concept of a "forme fruste" or a "Marfanoid

aorta" in the absence of the syndrome is highly question-
able so the comments made apply only to patients with
Marfan's syndrome-not to other forms of annuloaortic
ectasia or other less well characterised forms of aortic
root disease.

TOM TREASURE
St George's Hospital,
Blackshaw Road,
London SW17 OQT
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