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Influence of Cerebral Protection Methods in Thoracic Aortic Surgery Using
Hypothermic Circulatory Arrest

Jae Hyun Kim, M.D.*, Chan-Young Na, M.D.*, Sam-Sae Oh, M.D.*

Background: Protection of the brain is a major concem during thoracic aortic surgery using hypothermic circulatory
arrest (HCA). This study compares the surgical outcomes of two different cerebral protection methods in thoracic
aortic surgery using HCA: retrograde cerebral protection (RCP) and antegrade cerebral protection (ACP). Material
and Method: We retrospectively reviewed data on 146 patients who underwent thoracic aortic surgery from May
1995 to February 2007 using either RCP (114 patients, Group 1) or ACP (32 patients, Group 2) during HCA.
There were 104 dissections (94 acute and 10 chronic) and 42 aneurysms (41 true aneurysms and 1 pseudoaneur-
ysm), and all patients underwent ascending aortic replacement. There were 33 cases of hemiarch replacement, 5
of partial arch replacement, and 21 of total arch replacement. Result: The two groups were similar in preoperative
and operative characteristics, but Group 2 had more elderly (over 70 years old) patients (34.4% vs. 10.5%), more
coronary artery diseases (18.8% vs. 4.4%), more total arch replacements (46.9% vs. 5.3%) and longer HCA time
(50£24 minutes vs. 3217 minutes) than Group 1. The operative mortality was 4.4% (5/114) and 3.1% (1/32), the
incidence of permanent neurologic deficits was 5.3% (6/114) and 3.1% (1/32), and the incidence of temporary neu-
rologic deficits was 1.8% (2/114) and 9.4% (3/32) in Groups 1 and 2, respectively. There were no statistical differ-
ences between the two groups in operative mortality, postoperative bleeding, or neurologic deficits (permanent and
temporary). Conclusion: The early outcomes of aortic surgery using HCA were favorable and showed no statistical
difference between RCP and ACP. However, the ACP patients endured longer HCA times and more extended arch
surgeries. ACP is the preferred brain protection technique when longer HCA time is expected or extended arch re-
placement is needed.

(Korean J Thorac Cardiovasc Surg 2008;41:229-238)
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Table 1. Preoperative characteristics

Group 1 (%), n=114 Group 2 (%), n=32 p-value
Female 55 (48.2) 14 (43.8) NS
Age (years) 55.4x12.7 61.1+15.2 0.014
Age=70 12 (10.5) 11 (34.4) 0.002
Dissection 80 (70.2) 24 (75.0) NS
Aneurysm 34 (29.8) 8 (25.0) NS
Emergency 50 (43.9) 17 (83.1) NS
CPR 2 (1.8) 0 NS
Cardiac tamponade 48 (42.1) 12 (37.5) NS
Aorttic diameter (mm) 58112 56£13 NS
Hypertension 69 (60.5) 27 (84.4) 0.012
Diabetes mellitus 7 (6.1) 3 (9.9 NS
CAD 5 4.4) 6 (18.8) 0.014
Obesity 8 (7.0) 1 3.1) NS
CVA 8 (7.0 3 (94 NS
COPD 10 (8.8) 3 9.4) NS
CRF 2 (1.8) 2 (6.3) NS
Bicuspid AV 18 (15.8) 1 (3.1 NS
Marfan’s synd. 6 (5.3) 2 (6.3) NS
Previous operation 8 (7.0 2 (6.3) NS

CPR=Cardiao-pulmonary resusitation; CAD=Coronary artery disease; CVA=Cerebro-vascular accident; COPD=Chronic obstructive pul-
monary disease; CRF=Chronic renal failure; AV=Aortic valve; synd.=Syndrome; NS=Not significant.
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Table 2. Operative characteristics

Group 1 (%), n=114 Group 2 (%), n=32 p-value
Total arch rpl. 6 (5.3) 15 (46.9) <0.001
Partial arch rpl. 4 (3.5) 1 3.D NS
Hemi-arch rpl. 29 (25.4) 4 (12.5) NS
Only ascending rpl. 34 (29.8) 15 (46.9) NS
AV resuspension 34 (29.8) 14 (43.8) NS
AVR 20 (17.5) 1 3.1 0.046
Aortic root tpl. 22 (19.3) 1 3.1 0.027
Root remodeling 4 (3.5) 131 NS
CABG 7 (6.1) 3 9.4 NS
Other operations 10 (8.8) 1 3.1 NS
CPB time =200 min. 27 (23.7) 8 (25.0) NS
CA time= 120 min. 38 (33.3) 13 (40.6) NS
HCA time =60 min. 8 (7.0) 9 (28.1) 0.003
CPB time (min.) 178+68 188+41 0.038
CI time (min.) 110+50 11138 NS
HCA time (min.) 32+17 50+24 <0.001
Rectal temp (°C) 15.9+2.1 16.7+2.4 NS
Esophageal temp (°C) 12.2£2.6 11.9£2.7 NS

Rpl.=Replacement; AV=Aortic valve; AVR=Aortic valve replacement; CABG=Coronary artery bypass grafting; CPB=Cardio-pulmo-

nary bypss; Cl=Cardiac ischemic; HCA=Hypothermic circulatory arrest; temp=Temperature; NS=Not significant.
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Table 3. Complications

Group 1 (%), n=114 Group 2 (%), n=32 p-value
PND 6 (5.3) 1 3.1 NS
TND 2 (1.8) 304 NS (0.07)
Exploration for bleeding 13 (11.4) 1 (3.1 NS
Superficial w. problems 6 2 NS
ARF 4 1 NS
Respiratory failure 3 2 NS
Pericardial effusion 3 3 NS
Vocal cord injury 1 2 NS
Diaphragm palsy 1 3 NS
Brachial plexus injury 3 NS
Mediastinitis 2 NS
GI bleeding 2 NS
Atrial fibrillation 1 NS
Pleural effusion 1 NS
CAVB 1 NS
Myocardial infarction 1 NS
Paraplegia 1 NS
Quadriplegia 1 NS
Leg ischemia 1 NS
Leriche syndrome 1 NS

PND=Permanent neurologic deficit; TND=Temporary neurologic deficit; w.=Wound; ARF=Acute renal failure; GI=Gastro-intestinal;

CAVB=Complete atrio-ventricular block; NS=Not significant.
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