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Surgery for Acute Type A Aortic Dissection
Tirone E. David

Aortic dissection is the most common catastrophic event
affecting the aorta. It occurs at least two times more
often in men than in women, and it may affect individuals of all ages, but the peak incidence of proximal
dissections is between ages 50 to 55 years of age, and of
distal dissections, between 60 to 70 years of age.
Dissections proximal to the left subclavian artery (Stanford type A) are more common than dissections distal to
the left subclavian (Stanford type B). The prognosis of
untreated aortic dissections is extremely poor. Collective autopsy data indicate that 50% of patients die
within 48 hours, 849% die within the first month, and
90% die within 3 months.' Because the prognosis of this
disease is very poor without treatment, the importance
of early diagnosis and prompt therapy cannot be
overemphasized. Transesophageal echocardiography has
become the diagnostic tool of choice in patients with
suspected aortic dissections. It is particularly useful in
patients with proximal dissections because it can also
assess the function and morphology of the aortic valve,
the diameter of the aortic root, and the presence of
pericardial fluid or tamponade.
Patients with acute type A aortic dissections should
be operated on in an emergency. The presence of a
neurological deficit caused by the dissection is not a
contraindication to immediate surgery. Although surgery for acute type A aortic dissection remains challenging, its outcome has improved remarkably during the
past decade thanks to earlier diagnosis, prompt surgical
therapy, newer operative approaches, and collagen
impregnated Dacron grafts.
We reviewed the autopsy findings of all patients who
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died from acute type A aortic dissection during the
1980s in our institution and found that patients who
died without surgery often had only two intimal tears in
their aorta, an entry and a re-entry tear. On the other
hand, those who died after surgical repair often had
multiple intimal tears in the unresected aorta. These
findings stimulated us to re-exam our operative approach, which consisted of placing these patients on
cardiopulmonary bypass by cannulating the femoral
artery and the right atrium and replacing the ascending
aorta under aortic cross-clamping and retrograde arterial perfusion throughout the procedure. We hypothesized that if a patient had an entry tear in the
ascending aorta and a re-entry tear in the distal aorta,
clamping the ascending aorta during retrograde arterial
perfusion would pressurize the false lumen and possibly
cause multiple tears o r cerebral malperfusion. In addition, if retrograde arterial perfusion was maintained
after unclamping the aorta, a pressurized false lumen
could cause intimal tears at the site of the graft-to-aorta
anastomosis. For these reasons, the ascending aorta
should not be clamped. The ascending aorta and/or
transverse aortic arch should be replaced under circulatory arrest, and cardiopulmonary bypass should be
restarted with antegrade arterial perfusion. This operative approach has resulted in a dramatic reduction in
operative mortality and morbidity for surgery of acute
type A aortic dissection at our institution, The Toronto
Hospital.2 We also believe that aortic valve-sparing
operations such as aortic root remodeling or aortic
valve reimplantation have also improved the clinical
outcomes of these operation^.^
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Cardiopulmonary bypass is established by cannulating
the femoral artery and right atrium. We use a 30-cni long no.
24 Sarns arterial cannula (3M Health, Ann Arbor, MI) to
cannulate the femoral artery. This cannula is gently advanced
into the common iliac or distal abdominal aorta. For venous
drainage, we use a large double-stage venous cannula. The
patient is cooled to a nasopharyngeal temperature of 25°C.
When the heart begins to fibrillate, a left ventricular vent is
inserted via the right superior pulmonary vein. Gentle ventricular massage is performed to prevent left ventricular distension
in patients with severe aortic insufficiency. If a clamp must be
applied to maintain perfusion pressure, it should be placed
very close to the aortic root. The best case scenario is to avoid
clamping altogether.
During the cooling of the patient, a no. 20 Sarns arterial
cannula (3M Health) is inserted into the superior vena cava at
the level of the pericardial reflection and is advanced 2 to 3 cm.
A venous tourniquet is passed around the superior vena cava,
just below the azygos vein, and is left untied until retrograde
cerebral perfusion is started.
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When the nasopharyngeal temperature reaches 25"C, the circulation is stopped, the femoral
cannula is removed, and the arterial line is connected to the cannula placed in the superior vena
cava. Approximately half of the perfusate is sequestrated and maintained at room temperature; the
other half is cooled at 10°C by the heart-lung machine and used for retrograde cerebral perfusion.
The initial flow rate should be around 300 mL per minute and it is increased to maintain a venous
pressure of 25 to 30 mm Hg in the superior vena cava. In most cases, 300 to 400 mL per minute is all
that can be infused. We do not use ice bags to pack the patient's head.
The ascending aorta is transected 5 or 6 mm below the take-off of the innominate artery, and the
transverse arch is explored for intimal tears. The ascending aorta is also transected just above the
sinotubular junction of the aortic root. Cardioplegia is delivered directly into the coronary ostia or
retrograde through the coronary sinus.
If the transverse arch contains no intimal tear, a collagen impregnated Dacron graft of an
appropriate diameter (rg, 24 to 30 mm) is sutured to the proximal aortic arch with a continuous 4-0
polypropylene suture mounted in a fine cardiovascular needle. Before the suturing is started, 1 or 2
mL of Tisseel (Immuno AG, Vienna, Austria), a fibrin glue, is applied into the false lumen, and the
intima is held against the adventicia for a few seconds. The graft is sutured to the proximal aortic
arch in such way as to lie inside of the aorta on its first 5 o r 6 mm. It is extremely important to be
gentle as the needle is passed and pulled through the arterial wall to avoid intimal tears along the
suture line. We do not believe that Teflon felt is needed when this suturing technique (telescoping
anastomosis) is employed. I n this technique, the graft lies inside the aorta all along the anastomotic
area.
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Ano. 24 Sarns cannula is placed in the Dacron graft for arterial return. It
is important that the transverse incision in the graft be smaller than the
diameter of the cannula for a tight fit to avoid leakage of blood. Retrograde
cerebral perfusion is discontinued and the arterial line is connected to the
arterial cannula in the Dacron graft. The aortic arch is carefully de-aired and
antegrade arterial perfusion is started initially at low flows and is progressively
increased to the calculated flow rate over 2 or 3 minutes. The nasopharyngeal
temperature invariably falls to 18"to 20°C during the circulatory arrest because
cold retrograde perfusion is an effective method to cool the patient's upper
body.4 Rewarming should start soon after re-establishing full cardiopulmonary
bypass.
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If the primary tear is in the transverse arch, we believe it
should be resected. It is often possible to leave the three
brachiocephalic vessels attached to a single arterial button,
but sometimes the tear is right at the origin of the innominate
artery o r left carotid artery, which requires a separate graft to
restore normal flow to the involved vessel. The same suture
technique described previously is employed here. Fibrin glue
helps to make a hemostatic anastomosis. We have not used
Teflon felt in these anastomoses either.
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A cannula is inserted in the aortic arch graft and
cardiopulmonarybypass is re-establishedwith antegrade
arterial perfusion. If intraoperative transesophageal
Doppler echocardiography is available, one can often see
flow in the true lumen and no flow in the false lumen.
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After completing the distal anastomosis, attention
is turned toward the aortic root. If it is fairly normal
and the aortic sinuses are not extensively damaged by
the dissection, simple supracoronary replacement of
the ascending aorta should suffice. The aorta should be
transected 5 o r 6 mm above the sinotubdar junction. A
graft of diameter equal to or slightly less than the length
of the free margins of the leaflets should be sutured
right at the sinotubular junction. The graft should lie 5
or 6 mm inside of the aortic root like a telescope. This
graft and the graft used to replace the distal ascending
aorta or transverse arch are trimmed and anastomosed
to each other.
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If the patient has annuloaortic ectasia with dilated sinuses but
the aortic leaflets are normal o r near normal, the best aortic
valve-sparing operation is re-implantation of the aortic valve.5 In
this operation, all three aortic sinuses are excised and only 4 or 5
mm of arterial wall is left attached to the aortic annulus and
around each coronary artery orifice. The length of the free margin
of each aortic leaflet is measured and averaged. A tubular Dacron
graft of diameter equal to or slightly larger than that value is
selected.
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Three equidistant marks are made in one of the ends of the
tubular Dacron graft, and a scalloped area is created along one
of these marks to correspond to the junction of the right and left
aortic leaflets, which are attached to the interventricular
septum. Multiple horizontal mattress sutures of 4-0 polyester
are passed from the inside to the outside of the left ventricular
outflow tract, just below the level of the aortic valve leaflets
through a single horizontal plan along the fibrous portion of
outflow tract and following its scalloped shape along the
interventricular septum. These sutures are then passed from
the inside to the outside of the tailored end of the Dacron graft.
The valve is placed inside the graft and the sutures are tied
outside.
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The three commissures of the aortic valve are resuspended inside
the Dacron graft and secured with horizontal mattress sutures of 4-0
polypropylene with small Teflon pledgets. These sutures are then used to
secure the remnants of the aortic sinuses to the Dacron graft. The
coronary arteries are reimplanted in their respective sinuses. This graft
is sutured to the graft used to repair the distal portion of the ascending
aorta or transverse aortic arch.
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If the aortic annulus is normal and all three aortic sinuses are either dilated or extensively damaged by
the dissection, remodeling of the aortic root is another aortic valve-sparing operation that can be employed in
these patients. All three aortic sinuses are excised, leaving 5 or 6 mm of arterial wall attached to the aortic
annulus as shown in 7. The length of the free margins of the leaflets is measured and averaged. A tubular
Dacron graft of that diameter or slightly smaller is selected and one of its ends is tailored to recreate the aortic
sinuses. The neosinuses are sutured to the aortic annulus with a continuous 4-0 polypropylene suture. The
coronary arteries are reimplanted in their respective sinuses.
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Additional Procedures
In patients with abnormal aortic leaflets, replacement
of the aortic root with a valved conduit is necessary.
Both mechanical and biological valved conduits can be
used, but aortic homograft and aortic xenograft may be
preferable to avoid anticoagulation in these patients.
The intimal tear in the aortic root may extend into a
coronary artery orifice and reconstruction with a patch
of autologous pericardium or coronary artery bypass
with a saphenous vein graft is necessary.

Clinical Experience
The medical records of all patients operated on for
acute type A aortic dissection at The Toronto Hospital
from 1979 to 1996 were recently reviewed.2 The operations were performed by eight attending surgeons.
There were 109 patients, 81 men and 28 women, whose
mean age was 57 F 14 years, with a range of 23 to 80.
Fifteen patients were in shock at the time of operation, 9
patients were mentally obtunded, and 4 patients had
signs of acute neurological deficit (hemiplegia in 3 and
paraplegia in 1). Twenty-nine patients had the Marfan
syndrome.
Operations were performed under cardiopulmonary
bypass with femoral artery and right atrium cannulation in all patients. In 55 patients, the aorta was
clamped and retrograde femoral perfusion was used
throughout the cardiopulmonary bypass (group 1). In
54 patients, no clamp was used and under circulatory
arrest the primary tear was resected whether it was in
the ascending aorta or transverse aortic arch, and
antegrade arterial perfusion was employed after completion of the distal anastomosis (group 2).
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There were 16 operative deaths (15%): 11 (20%) in
group 1 and 5 (9.2%) in group 2 (P = .lo). There were
10 strokes: 8 (14.5%)in group 1 and 2 (3.7%) in group 2
( P = .05). The actuarial survival at 7 years was 62%
for group 1 and 79% for group 2 ( P = .09). Annual
computed tomographic (CT) scans or magnetic resonance images (MRI) showed that the false lumen remained patent in 90% of patients from group 1 and in
60% of patients from group 2 (P = .01).
Although the differences in outcomes did not reach
statistical significance because of the relatively small
number of patients, we firmly believe that this new
operative approach has improved the outcome of patients with acute type A aortic dissection at The Toronto
Hospital.
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