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Repair of Acute Aortic Arch Dissection with Hypothermic Circulatory Arrest and
Retrograde Cerebral Perfusion

Sam Youn Lee, M.D.*

Background: Acute thoracic aortic dissections involving the aortic arch differ in diagnosis, surgical procedures, and
operative results compared to those that do not involve the aortic arch. In general cerebral perfusion under deep
hypothermic circulatory arrest (HCA) is performed during the repair of the aortic arch dissection. Here, we report our
surgical results of the aortic arch dissection repair using retrograde cerebral perfusion (RCP) and its safety. Material
and Method: Between January 1996 and June 2002, 22 consecutive patients with aortic arch dissection underwent
aortic arch repair. In 20 of them RCP was performed under HCA. RCP was done through superior vena cava in 19
patients and by systemic retrograde venous perfusion in 1, in whom it was difficult to reach the SVC. When the
patient's rectal temperature reached 16 to 18°C, systemic circulation was arrested, and the amount of RCP amount
was 481.11+292.9 mi/min with perfusion pressure of 20~30 mm Hg. Result: There were two in-hospital deaths
(4.5%) and one late death (9.1%). Mean circulatory arrest time (RCP time) was 54.0+13.4 minutes (range, 7 to 145
minutes). RCP time has no correlation with the appearance of consciousness, recovery of orientation, or ventilator
weaning time (p=0.35, 0.86, and 0.92, respectively). Ventilator weaning was faster in patients with earlier recovery of
consciousness and orientation (=0.850, r=926; p=0.000, respectively). RCP of more than 70 minutes did not affect
the appearance of consciousness, recovery of orientation, ventilator weaning time, exercise time, or hospital stay (p=
0.42, 057, 0.60, 0.83, and 0.51, respectively). Conclusion: Retrograde cerebral perfusion time under hypothermic cir-
culatory arrest during repair of aortic arch dissection may not affect recovery of orientation, ventilator weaning time,
neurologic complications, and postoperative recovery.

(Korean J Thorac Cardiovasc Surg 2004;37:43-49)
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Table 1. Patients profiles

Table 2. Entry sites to false lumen in aortic dissection

Variables Torn and entry sites Patient No (n=22)
Study period Jan 1996~Jun 2002 Ascending aorta 8
Patient No 22 Aortic arch 11
Age (yr) 5241127 Isthmus 3
Sex (male/female) 10/12
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Table 3. Causes of aortic dissection

Causes Patient No (n=22)
Hypertension 11
Atherosclerotic ulcer 6
Tuberculous aortitis 1
Marfan’s syndrome 1
Trauma 1
Behcet’s syndrome 1
Bicuspid aortic valve 1
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Table 4. Parameters for retrograde cerebral perfusion during
repair of aortic arch dissection

Variables
Blood temperature 10~15°C
Rectal temperature 16~18°C
Cerebral perfusion pressure 20~30 mmHg
Retrograde perfusion amount 481.1+292.9 ml/min
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Operation

Patient No (n=22)

Hemiarch reconstruction
Total arch replacement
Patch replacement of arch wall
Associated procedures (n=6)
Aortic valve replacement
Aortic valvuloplasty
Aortic root remodeling
Bentall operation
Coronary artery bypass surgery
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Table 6. Surgical results

Variables

Early death
Adult respiratory
distress syndrome
Operative bleeding
Late death
Sudden death 4 months after
operation (Betche’s disease)
Long-term ventilator
support (30 days)
Low retrograde cerebral
flow (50 ml/min)
Stroke
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Table 7. Correlation analysis among retrograde cerebral perfusion time (RCP), appearance of consciousness, recovery of orienta-
tion, ventilator support time, operative methods, and minute RCP amount (numerical=Spearman correlation coefficient)

RCP Consciousness Orientation ~ Ventilator weaning Op methods ~ RCP amount

RCP 1.000 233 047 026 627* 132

Consciousness 233 1.000 872% .850% 025 .036

Orientation 047 872% 1.000 .926% —.149 —.024

Ventilator weaning 026 .850% .926% 1.000 —.182 —.144

Op methods 627% 025 —.149 —.182 1.000 —-.170

RCP amount 132 036 —.024 —.144 —.170 1.000
*Correlation coefficient is significant in p<0.01. RCP=Retrograde cerebral perfusion.
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