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Introduction

In the surgery for the Stanford type A acute aortic
dissection, the femoral artery is commonly used for
the cannulation site for cardiopulmonary bypass.
However, in the case of the femoral cannulation, there
is a risk of malperfusion and cerebral infarction caused
by arterosclerotic atheroma in the aorta dislodged with
retrograde perfusion. When an axillary artery is
chosen as antegrade perfusion site, the surgery may be
more difficult due to the small artery diameter and it
may require a longer time. Aortic cannulation via the
apex of the left ventricle and the aortic valve can
prevent the complications that sometimes occur as a
result of retrograde perfusion and is much simpler than
axillar cannulation, since it is performed together with
transesophageal echocardiography (TEE).

In this study, we report the cases of two patients
who underwent surgery for the Stanford type A acute
aortic dissection using the transapical aortic cannula-
tion, and discuss anesthetic management with refer-

ence to reports in the literature.
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Surgical procedure

A median sternotomy was made on a patient under
general anesthesia. The bicaval cannulation was per-
formed for venous drainage, and a 1-cm incision was
made on the left ventricular apex. Then a 24-Fr
perfusion cannula (Kurary® thin wall catheter; Kurary
Co., Osaka, Japan) was inserted through the cardiac
apex and placed proximal to the ascending aorta via
the aortic valve (Fig. 1). The position of the tip of the
cannula was monitored by TEE and maintained at the
level of Valsalva’s sinus to avoid false lumen perfu-
sion (Fig. 2). The cardiopulmonary bypass was
established and a left ventricular vent cannula was
inserted through the right upper pulmonary vein.

The blood circulation was arrested at a rectal
temperature of 18°C, and the apical cannula was
removed. The ascending aorta was incised to confirm
the condition of the dissecting cavity, and retrograde
cerebral perfusion was started. After forming a distal
stump using the gelatin resorcinol formaldehyde
(GRF) glue (Cardial SA, Saint-Etienne, France), distal
anastomosis was carried out using a branched graft.
After the anastomosis, cardiopulmonary bypass is then
reestablished through the branched graft, and proximal

anastomosis was performed during rewarming.
Case 1

A 64-year-old female patient was 150 c¢m tall and
weighed 50 kg. Anamnesis and family history were
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Fig 1. A 24-F cannula is passed from the apex of the
left ventricle across the aortic valve to lie in the
proximal ascending aorta.
This figure is made with author’s permission (Tex Heart
Inst T 28: 42-43, 2001). SVC: superior vena cava, IVC:
inferior vana cava, LV: left ventricle

cannula

Fig 2. The tip of cannula was at the level of Valsalva's
sinus monitored by transesophageal echo-
cardiography.

AV: aortic valve, LV: left ventricle, TL: true lumen,

FL:false lumen.

unremarkable. She had chest pain for five days and
visited a neighborhood doctor for examination and
treatment; however, the symptom did not improve.
She visited another hospital and was diagnosed as
having aortic dissection. She was transferred to our

hospital for further examination and surgery. On

auscultation, no cardiac murmur was audible, and flap
in the ascending aorta was observed by tho-
racoabdominal CT. Cardiac tamponade was observed
by transthoracic echocardiography; however, no aortic
regurgitation was observed. The patient was diagnosed
as having the Stanford type A acute aortic dissection,
and an emergency surgery was performed. General
anesthesia was induced with 0.3 mg of fentanyl, 10 mg
of vecuronium and 2 mg of midazolam, and main-
tained with propofol and fentanyl. Following the
induction of anesthesia, TEE was performed. After
pericardium was incised, the cardiac tamponade was
subsided gradually. After heparinization, hemiarch
replacement was carried out employing transapical
aortic cannulation. Antegrade cerebral circulation was
arrested for 37 minutes, aortic clamping lasted for 88
minutes, and the cardiopulmonary bypass was used for
157 minutes.

No complications, such as cerebral infarction or
false lumen perfusion, were observed perioperatively.
The patient was discharged from the hospital 18 days

after the operation.
Case 2

A 66-year-old female was 142 cm tall and weighed
49 kg. She had been taking medicine orally for
hypertension since she was 60 years old. Her family
history was unremarkable. She had sudden back pain
and visited our hospital. The patient was diagnosed as
having the Stanford type A acute aortic dissection
based on the transthoracic echocardiography findings,
and an emergency surgery was performed. Flap in the
ascending aorta and cardiac tamponade was observed
by transthoracic echocardiography. Dissection was
observed only in the ascending aorta by tho-
racoabdominal CT. General anesthesia was induced
with 0.5 mg of fentanyl, 10 mg of vecuronium and 4
mg of midazolam, and maintained with propofol and
fentanyl. Following the induction of anesthesia, TEE
was performed. After the cardiac tamponade was
subsided gradually, heparinization was carried out, and
then hemiarch replacement was performed employing
transapical aortic cannulation. During cannulation,

transient hypotension occurred for approximately 120
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seconds when the cannnula passed the aortic valve via
the left ventricle, however, no hypotension was
observed after the start of blood perfusion. Antegrade
cerebral circulation was arrested for 57 minutes, the
cardiopulmonary bypass was used for 196 minutes and
aortic clamp lasted for 127 minutes. No complications,
such as cerebral infarction or false lumen perfusion,
were observed perioperatively. The patient was dis-

charged from the hospital 22 days after the operation.
Discussion

Since Morris et al." reported the first successful
surgery for proximal acute aortic dissection in 1963,
the surgical technique has remarkably advanced.
Cooly and Livesay? emphasized the importance of
distal anastomosis "open" for type A dissections under
deep hypothermia and circulatory arrest. In addition,
the aortic cross clamp may damage the aorta, and as a
result, anastomosis of distal ends becomes difficult®.
Furthermore, circulatory arrest may lead to neurolog-
ical disorders, whereas the risk of neurological se-
quelac may be minimized when retrograde cerebral
perfusion is employed*”.

In the surgery for the Stanford type A acute aortic
dissection, the femoral artery is commonly used as the
perfusion site of the cardiopulmonary bypass. How-
ever, in this case, an intimal flap at the distal reentry
may advance due to retrograde perfusion®. Based on
analytical results of the autopsies of 50 patients who
had the Stanford type A acute aortic dissection (29
patients did not undergo operation, while 21 did), the
two major causes of death of patients who underwent
operation were major brain disorder (33%) and cardiac
failure (33%). Among them, 42% of the patients
underwent femoral arterial perfusion and in whom an
ascending aortic cross clamp was applied. Open arch
inspection and repair caused minimal damage of the
distal intimal disruption”. However, in the case of
femoral arterial perfusion, there is a risk of cerebral
infarction caused by arterosclerotic atheroma in the
aorta dislodged with retrograde perfusion.

When an axillary arterial perfusion is used for
antegrade perfusion, surgery may be more difficult due
to the small artery diameter and it may require a

longer time. The transapical aortic cannulation can
prevent the complications such as cerebral infarction
and false lumen perfusion that sometimes occur as a
result of retrograde perfusion and is much simpler than
axillar cannulation. Yamamoto et al.® and Flege et al.”
reported the effectiveness of the perfusion method via
the cardiac apex in 12 and 7 patients with aortic
dissection, respectively. No complications, such as
perioperative malperfusion or postoperative cerebral
infarction, were observed in the two cases we have
reported here, in addition to those reported by
Yamamoto et al. and Flege et al.

With respect to perfusion via the cardiac apex, it is
physically difficult to pass a cannula through an aortic
valve in patients with aortic stenosis; this difficulty is
similarly encountered after the aortic valve is replaced
with a mechanical valve. Blood perfusion via the
cardiac apex should not be applied to cases of left
ventricular thrombosis. In cases of aortic regurgitation,
blood perfusion may be applicable depending on the
degree of regurgitation. When the amount of re-
gurgitation is large, blood perfusion is possible by
decreasing the left ventricular capacity using a left
ventricular vent.

Regarding anesthetic management, evaluation of the
dissection and the cardiac tamponade by TEE and
measures for treating hypotension in cases when

insertion of a cannula takes time are important issues.
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