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Abstract
In aortic arch replacement, an isolated cerebral perfusion method has been reported in additional to
axillary artery cannulation to prevent postoperative stroke. We have made changes to this method. In
other words, we devised a method to reduce cerebral embolism by performing selective cerebral perfusion
via an arti cial graft anastomosed to the left common carotid artery and the left subclavian artery. This
method was performed in 7 cases, and all patients were discharged alive without any neurological
disorders. In the surgical procedure of the aortic arch, su cient care must be taken in the manipulation
around the brachiocephalic artery and the left subclavian artery. Our method can avoid reinsertion due to
desorption of the cerebral perfusion cannula and can be expected to prevent postoperative stroke.

Introduction
Currently, the surgical results of aortic arch replacement have improved 1. However, in the cases of
hostile aorta, such as shaggy aorta and severe calci ed aorta, it is necessary to carefully consider the
surgical procedure to avoid postoperative stroke 2. The effectiveness of axillary artery cannulation has
been reported to prevent strokes after aortic arch replacement 3-5. For aortic arch repair, we have also
actively introduced axillary artery cannulation. On the other hand, there are reports that retrograde
turbulence from axillary artery ow may lead to the cerebral embolism 6,7. Isolated cerebral perfusion
technique has been reported as a method to prevent postoperative stroke 8-10. We reported a method that
contributes to the reduction of postoperative stroke in aortic arch replacement by modifying the previous
isolated cerebral perfusion.

Methods
This study was approved by the Institutional Review Board of Ise Red Cross Hospital and the need for
informed consent was waived due to the retrospective nature of the study. All methods were performed in
accordance with the relevant guidelines and regulations.
Right axillary artery was exposed beneath the subclavian artery. After a median sternotomy, arterial
cannulation sites (ascending aorta, right axillary artery, femoral artery combined) were determined
according to the patient’s status. However, the right axillary artery was connected to the selective cerebral
perfusion line, and the ascending aorta and femoral artery were connected to the systemic perfusion line.
A two-stage venous cannula was inserted into the right atrium. The cardiopulmonary bypass was started
from there, but rst, cerebral perfusion circulation from the right axillary artery was started at 400ml/min,
and it was con rmed that there were no abnormalities such as an increase in circuit pressure. After that,
systemic perfusion from the ascending aorta or femoral artery was started, and total ow was obtained.
By exposing the innominate vein as much as possible, the left common carotid artery can be exposed.
The left common carotid artery was ligated at the bottom, cerebral perfusion cannula was inserted the
left common carotid artery, and cerebral perfusion was started. After anastomosing a 9mm arti cial graft
into the left common carotid artery, cerebral perfusion was restarted via the anastomosed arti cial graft.
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This procedure on the left common carotid artery promotes exposure of the left subclavian artery.
Similarly, the left subclavian artery was ligated at the bottom, and then cerebral perfusion to the
subclavian artery was started via the anastomosed arti cial graft. Finally, the brachiocephalic artery was
clamped at the bottom. With the above, complete selective cerebral perfusion was established (Figure 1).
During selective cerebral perfusion, cerebral tissue oxygenation was monitored by near-infrared
spectroscopy (Edward, INVOS 5100C).
Systemic cooling to 25℃ in pharynx was applied. The left ventricular was vented through the right
superior pulmonary vein. After the distal ascending aorta was clamped, the ascending aorta was opened
and cold cardioplegia was delivered directly in the coronary ostia to achieve cardiac arrest. Subsequent
myocardial protection was performed by retrograde infusion. Hypothermic arrest was obtained at
pharynx temperature less than 25℃, and then the aortic arch was opened and assessed. Open distal
anastomosis was performed. The four branched graft (J Shield Neo, Japan LifeLine, Tokyo, Japan) was
used all patients with an elephant trunk, in addition frozen elephant trunk (J graft Frozenix®, Japan
LifeLine, Tokyo, Japan). After the distal anastomosis, systemic perfusion was resumed through the
branch of the prosthesis, and the patient was fully rewarmed to 35℃.
After proximal anastomosis was performed, coronary artery ow resumed. The rst branch of the
prosthesis was anastomosed to the brachiocephalic artery. Finally, the reconstruction of the left common
carotid artery and the left subclavian artery was completed by anastomosing the graft that had been
anastomosed with the second and third branch of the prosthesis.

Results
This method was performed in 7 cases. Preoperative and intraoperative characteristics (Table 1) and
postoperative characteristics (Table 2) are shown. The average selective cerebral perfusion time was
231.7±37.6 minutes. They work up normally and they were extubated 7.7±4.8 hours(mean±standard
deviation) after the operation. All patients had no neurological disorders and were discharged from
hospital. In case 6, there was a transient disturbance of consciousness after the operation, but MRI
(Magnetic Resonance Imaging) showed no evidence of stroke, and the patient was discharged without
neurological symptoms.

Discussion
Regarding the means of intraoperative brain protection in aortic arch repair, many institutions perform
selective antegrade cerebral perfusion in Japan, and excellent results have been reported, which has
greatly contributed to the surgical results worldwide 11-15. We have also adopted selective cerebral
perfusion as an intraoperative brain protection strategy in aortic arch repair. Thus, brain protection by
selective cerebral perfusion technique has reduced postoperative stroke. However, aortic manipulation
can cause stroke due to embolism, especially intimal thickening of the aorta 16,17. The effectiveness of
axillary artery cannulation has been reported to prevent strokes after aortic arch repair 3-5. On the other
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hand, there are reports that retrograde turbulence from axillary artery ow may lead to the cerebral
embolism 6,7. Therefore, it has been reported that good results were obtained by the isolated cerebral
perfusion methods, especially in shaggy aorta and calci ed aorta 8-10. As described above, we are still
searching for aortic arch repair to reduce postoperative stroke. Therefore, we made further improvements
to the conventional isolated cerebral perfusion method and obtained good results. The modi ed isolated
cerebral perfusion technique we devised, rst of all, an arti cial graft is anastomosed to the left common
carotid artery and the left subclavian artery, and cerebral perfusion is performed via the anastomosed
graft. In the previous isolated cerebral perfusion method, the cerebral perfusion cannula inserted into the
left common carotid artery or the left subclavian artery may be reinserted because it is removed. But in
our method, the cannula is inserted via an arti cial graft so there is no removal. Therefore, it is not
necessary to reinsert the cerebral perfusion cannula. In the surgical procedure of the aortic arch, care
must be taken when inserting the cannula into the brachiocephalic artery and the subclavian artery 18.
Our method can avoid the risk of reinsertion manipulation due to the desorption of the cerebral perfusion
cannula. It is thought that our method will contribute to the prevention of postoperative stroke in aortic
arch replacement.
Our method has not resolved the problem of atheroembolism below the descending aorta. In the 7 cases
we experienced, there was no problem in this regard, but further consideration is needed.
In the aortic arch replacement, we improved the conventional isolated cerebral perfusion method and
obtained good results. The most suitable disease to bene t from this method is an aortic arch aneurysm
with shaggy aorta. However, in this report, not only aortic arch aneurysm but also aortic dissection is
included. Further consideration is needed.
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Figure 1
The right axillary artery was cannulated, cerebral perfusion was performed, and the brachiocephalic artery
was clamped at the bottom. In addition, we performed cerebral perfusion via an arti cial graft
anastomosed to the left common carotid artery and the left subclavian artery. The left common carotid
artery and the left subclavian artery were ligated at the bottom.
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