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There is no disease couducive humility
than aneurysm of the aorta

F2 ™r9 ™ | A T™
(William Osler, 1902)
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Clinical application of a new flexible knitted
Dacron arterial substitute
DeBakeyME,Cooley DA,Crawford ES,Morris Jr GC

The direct surgical treatment of various forms
of aortic and arterial discase often requires a
vascular replacement. Homografts were first em-
ployed successfully for this purpose and both
technically and functionally have provided
highly gratifying results. Their major disadvan-
tage, however, lies in the inconvenience associated
with their procurement and preparation and the
fact that they are not available in sufficient
quantitiecs to meet the inerecasing demands for
their use. For these reasons attention has been
directed toward development of a satisfactory
arterial substitute for homografts which would be
free of these disadvantages. Various materials
such as Ivalon, nylon, Orlon, Dacron, and
Teflon have been used for this purpose and fash-
ioned into tubes by different methods including
heat-scaling, sewing, braiding, knitting, and
weaving. In a previous publication we reviewed
our experience with these various types of syn-
thetie arterial substitutes based upon observa-
tions derived from an analysis of 317 cases in
which they were employed.! The functional re-
sults in this series of cases were gencrally satisfac-
tory and provided additional evidenee that
tubular fabrics of these synthetic materials could
be used as substitutes for homografts. There
were, however, certain disadvantages associated
with most of them, particularly in their technical
application. For these reasons and with the hope
of overcoming some of these objections, efforts
were continued toward the development of a more
satisfactory arterial substitute.

As a result of these efforts and in cooperation
with Professor Thomas Fddman of the Phila-
delphia Textile Institute, o new knitting machine
was designed with particular specifications to

* Supported in part by the United States
Publie ealth Service under Grant H-3137, the
American Heart Association, the Houston Heart
Association, and Mr. Arthur Hanisch.

T From the Cora and Webb Mading Depart-
ment. of Surgery, Bayvlor University College of
Medicine, Houston, Texas.

Ann Surg 24:862- 69,

produce seamless knitted Dacron tubes in differ-
ent sizes and in the form of bifurcations as well as
multi-branch tubes.? Various types of synthetic
filament yarns were tested from nylon to Teflon,
but the most suitable was found to be Dacron
texturized on the Flufon process. To achieve
greater flexibility a process of cross-erimping the
tubular knitted fabric by heat-setting was used.
Various means of coating and chemically treating
the fabrie were tried but were discarded after

. 1. Photograph showing various types
f Dacron grafts for replacement of diffe
anatomiec segments of the aorta and peripheral
arteries.
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A technique for complete replacement of
the ascending aorta

HUGH BENTALL AND ANTONY DE BONO
From the Royal Postgraduate Medical School, London, and H ith H ital
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A technique for complete replacement of the aortic valve and ascending aorta in cases of

aneurysm of the ascending aorta with aortic
root was too attenuated to afford anchorage

valve ectasia is described. The proximal aortic
to the aortic prosthesis, so this was sutured to

the ring of a Starr valve and the prostheses were inserted en bloc. The ostia of the coronary

arteries were anastomosed to the side of the aol

Aneurysmal dilatation of the ascending aorta is
often associated with ectasia of the aortic valve
ring and presents clinically as aortic incompetence.
In Marfan’s syndrome or cystic medial necrosis
this may develop with dramatic suddenness in an
ostensibly healthy individual.

The dilatation of the valve ring makes repair or
replacement with other than a prosthetic valve
difficult. The aneurysm, which is either a true
dilatation or dissection, is best treated by excision
and replacement with a tubular prosthesis, as the
wall is invariably attenuated. This is not difficult
provided that the aorta distal to the aneurysm and
proximal to the arch is suitable for anastomosis.

Proximally, in most cases, the aortic prosthesis
can be sutured to a rim of aorta, leaving the
coronary ostia undisturbed, while a valve pros-
thesis is placed in the usual sub-coronary position
(Cooley, Bloodwell, Beall, Hallman, and De
Bakey, 1966).

However, it sometimes happens that the root of
the aorta is so involved in the disease process
that the wall is too attenuated to be sutured to
the proximal end of the aortic prosthesis. In this
situation the management of the coronaries is the
main concern of the surgeon.

CASE REPORT

A man aged 33 years had been in excellent health
until a few months before admission, when his wife
had noticed a loud cardiac murmur and he developed
signs and symptoms of gross aortic regurgitation.
Angiocardiography showed a large aneurysmal dilata-
tion of the ascending aorta, not involving the vessels
of the arch but associated with free aortic regurgita-

rtic prosthesis.

tion. He was in incipient cardiac failure with an
effective cardiac output of 1.8 1./min./m.32

OPERATION A mid-sternal thoracotomy revealed a
large globular dilatation of the ascending aorta. Its
bulging inelastic wall was so thin that blood could
be seen eddying within. Figure 1 gives an idea of the
attenuation of the wall.

Total cardiopulmonary bypass was established, and,
after cross-clamping the aorta distal to the aneurysm,
the aorta was opened, and the coronaries were can-
nulated and perfused in the usual way. The aortic
valve ring was much dilated and the wall was
extremely thinned down to the ring.

It was clear that it would not be possible to join
the aortic wall above the coronaries to an aortic pros-
thesis. It was therefore decided to suture the tube
prosthesis directly to the ring of a Starr valve. A No.
13 Starr valve was sutured to one end of a crimped
Teflon aortic prosthesis, as shown in Figure 2. The
aortic cusps having been excised, sutures were placed
in the aortic ring and through the Starr valve ring.
These were tied, fixing the Starr valve and the
attached Teflon tube.

At this stage the coronary cannulae were outside
the lumen of the aortic replacement. Holes were cut
in the aortic prosthesis at the site of the coronary
ostia, which were then re-cannulated, this time through
the lumen of the tube (Fig. 3). The aortic wall was
sutured to the perimeter of the holes in the Teflon
tube, thus reincorporating the coronary ostia within
the new aorta.

The distal anastomosis was then completed, leaving
a vertical slit (Fig. 3 (5)) through which the coronary
‘cannulae were removed and air was evacuated. This
was then closed with a clamp while the aortic clamp
was released and retrograde coronary perfusion was
started again without any delay. The wall of the
aneurysm was closed over the prosthesis.

The patient made an uneventful recovery and
remains well after nine months.
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