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Analysis of Neurological Complications on Antegrade Versus Retrograde
Cerebral Perfusion in the Surgical Treatment of Aortic Dissection

It Park, M.D.*, Kyu Tae Kim, M.D.*, Jong Tae Lee, M.D.*
Bong Hyun Chang, M.D.*, Joon Yong Cho, M.D.*, Eung Bae Lee, M.D.*

Background: In the surgical treatment of aortic dissection, aortic arch replacement under total circulatory arrest is
often performed after careful inspection to determine the severity of disease progression. Under circulatory arrest,
antegrade or retrograde cerebral perfusion is required for brain protection. Recently, antegrade cerebral perfusion
has been used more, because of the limitation of retrograde cerebral perfusion. This study is to compare these
two methods especially in the respect to neurological complications. Material and Method: Forty patients with
aortic dissection involving aortic arch from May 2000 to May 2004 were enrolled in this study, and the methods of
operation, clinical recovery, and neurological complications were retrospectively reviewed. Result: In the ACP
(antegrade cerebral perfusion) group, axillary artery cannulation was performed in 10 out of 15 cases. In the RCP
{retrograde cerebral perfusion) group, femoral artery Cannulation was performed in 24 out of 25 cases. The
average esophageal and rectal temperature under total circulatory arrest was 17.2°C and 22.8°C in the group A,
and 16.0°C and 19.7°C in the group B, respectively. Higher temperature in the ACP group may have brought the
shorter operation and cardiopulmonary bypass time. However, the length of period for postoperative clinical recovery
and admission duration did not show any stafistically significant differences. Eleven out of the total 15 cases in
the ACP group and thirteen out of the total 25 cases in the RCP group showed neurological complication but did
not show statistically significant difference. In each group, there were 5 cases with permanent neurological
complications. All 5 cases in the ACP group showed some improvements that enabled routine exercise. However
all 5 cases in RCP group did not show significant improvements. Conclusion: The Antegrade cerebral perfusion,
which maintains orthordromic circulation, brings moderate degree of hypothermia and, therefore, shortens the
operation time and cardiopulmonary bypass time. We concluded that Antegrade cerebral perfusion is safe and can
be used widely under total circulatory arrest.

(Korean J Thorac Cardiovasc Surg 2005;38:489-495)
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Table 1. Patient profile

Group A* Group B' p-value
Age (year, range) 62.5 (41~73) 59.6 (40~179) 0.484
Gender
Male 8 9
Female 16 0.505
Total 15 25 ‘
Preoperative condition Cardiac arrest Renal infarction 1
Hemopericardium 3 Hemopericardium 4
Conscious loss 1
Underlying disease Hypertension 13 Hypertension 20
Bicuspid aortic valve 1 Aortic aneurysm 1
Anuloaortic ectasia 1

*Group A=Antegrade cerebral perfusion group; TGroup B=Retrograde cerebral perfusion group.
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Table 2. Parameters and surgical procedures during aortic arch dissection

Group A* Group Bf p-value
Incision Median sternotomy 14 Median sternotomy 22
Sterno-thoracotomy 1 Sterno-thoracotomy 3
Cannulation Axillary artery 10 Axillary artery 0
Ascending aorta 3 Ascending aorta 1
Femoral artery 2 Femoral artery 24
Temperature (°C, range)
Esophageal 17.2 (13.0~20.9) 16.1 (14.0~19.8) 0.036
Rectal 22.8 (17.0~26.1) 19.7 (15.9~25.0) 0.001
Mean cerebral perfusion 332 (8~65) 354 (5~72) 0.919
time (mT, range)
Mean cardiopulmonary 152 (102~209) 194 (117~361) 0.005
bypass time (m', range)
Operation time 311 (220~460) 387 (280~720) 0.011
(m', range)
Intimal tearing site Ascending aorta 4 Ascending aorta 12
Aortic arch 7 Aortic arch 8
Descening aorta 1 Ascending and
Ascending aorta and 3 aortic arch
aortic arch Descending aorta and 1
aortic arch
OP procedure Ascending or descending 13 Ascending aorta 18
aorta replacement replacement
Ascending aorta and 1 Ascending aorta and 3
aortic arch replacement aortic arch replacement
Ascending aorta replace- 1 Descending aorta replacement 1
ment and primary closure Descending aorta and 1
of intimal site aortic arch replacement
Aortic arch replacement 2
Combined procedure Aortic valve replacement 2 Aortic valve replacement 2
Aortic wrapping 1 Aortic valve sparing 1
Primary closure of 1 operation

innominate artery

*Group A=Antegrade cerebral perfusion group;
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Table 3. Recovery parameter of operative condition

Mean (range) Group A* Group B’ p-value
Consciousness fime 13 hour 22.8 hour 0.299
(8~22) (4~48)
Orientation time 33.4 hour 37.5 hour 0.545
(12~104) (7~92)
Ventilator weaning 48.1 hour 89.4 hour 0.567
time (14~118) (17 ~104)
. 6.1 day 10.4 day 0.054
ICUT durat
vration 3~ 10) (@~39)
. . 21.5 day 259 day 0.542
A t
dmission duration (14~33) (11~62)

*Group A=Antegrade cerebral perfusion group; TGroup B=Retro-
grade cerebral perfusion group; TICU=Intensive care unit.
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Table 4. Neurological dysfunction and mortality

Group B'

Group A* p-value
Type of neurological pPND? PNDT
dysfunction (numbers) Stroke 5 Stroke 5 0.346
TND® TND®
Delirium 3 Delirium 8
Irritability 2
Hallucination 1
Total 6 Total 8
Total 11 Total 13 0.102
Duration of TND '
uration © 3.8 day (1~7) 5.6 day (3~9) 0.939
(mean, range)
Death Descending aortic rupture 1 Multiple organ failure 1
Hypoxic encephalopathy 1
Sepsis 1
Renal failure 1
Total 1 Total 4 0.388

roup A=Antegrage cerebral perfusion group; 'Group B=Retrograde cerebral pefusion group; =Permanent neurological dysfunc-
*Group A=Antegrag bral perfusi grpTG p B=Retrograd bral pefusi grpTPNDP logical dysfun

tion; S TND=Transient neurological dysfunction; D=Days.
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