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Abstract Continuous total body perfusion in complex aortic surgery
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Background  : Complex aortic surgery , especially involved arch aneurysm or other large
aneurysm in thoracic part usually requires  the use of deep hypothermia with
circulatory arrest and  brain protection using antegrade (Ueda 2000) or
retrograde blood flow (Ueda 1999 , Safi 2001). Despite  the application of these
techniques , the surgeons may have  difficulties in visualizing the operative
field, require longer operative time,  and increase the risk of postoperative
multiple organs failure (Ehrlich 2000) . We describe a new  perfusion technique
in 7 patients,  Prapokklao experience.

Materials and Methods : From July 2005 to July 2006 , 7 patients with an aneurysm of the aorta
(1 thoracoabdominal aortic aneurysm , 3-dissecting aneurysm patients  and 3
ruptured patients ) underwent a continuous total body perfusion during
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operation with  mild to moderate hypothermia in 3-patients, normothermia in
4-patients by double inflow arterial line into right axillary artery and right  femoral
artery (about 1:1 Y-connection)

Result : There were 2 operative , in-hospital mortalities. All other patients (5-patients)
readily recovered with no neurologic sequelae , and postoperative courses
were uneventful, without coagulopathy or hepato-renal impairment.

Conclusion : Total body perfusion by double inflow arterial line into Rt. Axillary artery and
Rt. Femoral artery with mild to moderate hypothermia or normothermia is a
relatively safe and reliable technique for all complex aortic aneurysm.

Key words : Aortic aneurysm, Double arterial inflow, Total body continuous perfusion
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Pre-operative
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ml/min

3��

53

45

152.5

1.37

II

'&�&��%�&8�

Thoraco-

abdominal

aneurysm with

moderate AR

�U��#/

3,288- 4,110

ml/min

3��

77

46

163

1.46

III

'&�&��%�&8�

Aortic arch

aneurysm

(ruptured false

aneurysm)

�U��#/

3,288- 4,110

ml/min

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Vol. 25  No. 4  Oct. - Dec. 2008 J Prapokklao Hosp Clin Med Educat Center ���

Intra-operative
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with
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descending

aorta

2. AV

dissection &

dilated aortic

annulus

50-70

mmHg

30-60

mmHg

30 $�2�

109 $�2�

Lt.Thoracotomy
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& graft

interposition
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distal arch to 2
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45-65

mmHg

34-70

mmHg

29 $�2�

120 $�2�

Lt.Thoraco-

abdominal

aneurysmectomy

with  graft
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1.Rupteured

thoraco-
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cms.

2.Atherosclerotic

plaque in the

lumen & distal

anastomosis

50-70

mmHg

50-90

mmHg

41 $�2�

109 $�2�
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replacement
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flow  in

false lumen
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mmHg

'&�'�%�!$2��
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Descending
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replacement

1. Ruptured
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dissection
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mid  descen-

ing aorta

2. Flap was

extended
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inferior

3. Hemope-

ricardium

4. Flagile

intima

5. Artero-

sclerotic

plaque ���0

70-130

mmHg

50-95

mmHg

24 $�2�

109 $�2�

Thoraco-

abdominal

aneurysmectomy

1.  Thoraco-

abdominal

aneurysm φ
~ 6 cms. from

distal

descending to

just beneath

diaphragm

2. Severe

calcification

in aorta

40-70

mmHg

40-80

mmHg

40 $�2�

77 $�2�

Aneurysmec-

tomy with

direct

repair aorta

1.Ruptered

false

aneurysm of

distal aortic

arch

2.RUL is the

wall of

aneurysm

45-73

mmHg

46-73

mmHg

20 $�2�

31 $�2�
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Intra-operative
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graft

6.0 mm

6.7 mm

Malleable

cannula

No.36 Fr.

2�	 PA

Post-operative
         +%8���� ���2�� 1 ���2��  2 ���2�� 3 ���2�� 4 ���2�� 5 ���2�� 6 ���2�� 7
   �%�&8�

������"����'��#��

*������'��"��!����&

������"����

������+�"�"��!����&

/���8#���;���"��

!����&

!"���!����&

7 3!��
&	

30 $�2�

10 �!$

'&�&�

��

4 �!$

12 �!$

'&�&�

��

6 �!$

6 �!$

Brain edema

�#��3���-

26 �!$

26 �!$

- Pneumonia

- Cerebral

infarction

�#��3���-

1 �!$

11 �!$

'&�&�

��

2 �!$

22 �!$

COPD

��

21 3!��
&	

9 �!$

'&�&�

��



Vol. 25  No. 4  Oct. - Dec. 2008 J Prapokklao Hosp Clin Med Educat Center ���

���������
��#!�����2�<��������#��-�&�!($-�$���

+��-!��!�
5��-�  
������&����|}��8���&�!$�����
������2�� Radial artery ��� ��� Femoral artery �%��,
5!�2��+%8����$�$�	��-�&��-����$  �-��-���&
��%�&#.��!����-���	����	 
$��"�2��5.��)$
#.��!����+��-!������������	2�	�%�$�%��  +��-!�
�+����&�" 3-4 ��$-��&-�
-%'�����%���� �����
����������� Axillary �%�$��� ��%���G�-���%�$�%�	
�%������������2��& �$�� 6 &�����&-�  �-���&'�%
���&�!������������������� Femoral �%�$���

�+�+��-!���($�!�-.��$�	��	 Aneurysm  
$��"�
Ascending aortic aneurysm , Proximal ��� Distal
arch aneurysm 
3% Median sternotomy  
$��"����
1�	 Descending aortic aneurysm ���� Thoraco-
abdominal aneurysm  
3%�������2��	���%�$�%��
#.��!� Venous drainage 
3% Dual stage cannula
#.��!� Rt. Atrium ���� Venous cannula �����-�

   

   

   

   

   

   

   

                                                 

Fig 5. 7���#�	���
#� Arterial catheter
          
��
3% Y-connector

#.��!� Pulmonary artery
$��"�+��-!�+��$3��	��
�%��  ���� Femoral venous cannula #.��!�
Femoral vein ���'&�5.��)$-%�	��6�����-%$��	
�!�
5
$��"�'&�'�%+��-!������" Root ���� Proximal
aortic arch

��!	5��
�% Heparin 2�	����������.��%�
#�� Arterial line 2 �#%$ 18�-���%�� Y-connector  ���	
���5�� line ��-�2��+��$5�� Single-head roller pump
�#%$���-����%��!�����������2��& (6 &�����&-�) 2��
-��'�%�!��%�$�%�	��	 Axillary artery �%�$��� �#%$2��
#�	-�� arterial cannula (20 Fr.) ��%�2�	 Femoral
artery ���

����& On CPB -�&�!($-�$��-�  +%8���� 3 ���
��� 
3%�6"�78&����	���������	 30oC - 32oC   2�������
4 �����!	  
3%�6"�78&����	���������	 35oC - 37oC
'&�&������	16	$(.��G	���@��B�+%8���� ���'&�&����

3%��/�������$
$����}�	�!$#&�	����'�#!$��!	   +%8����
6 ��� ��)$ Beating heart  +%8���� 1 �����6��!�
5
�%�� Cold crystalloid  cardioplegia #.��!� Myo-
cardium protection 2�	 retrograde catheter ���&
�!� Pericardial cooling �%�� Ice-slush

��� clamp �%�&����������+��-!�#��$2����)$
Aneurysm 2.-�&���&5.��)$ ��%��-���"�   1%���)$
�����" Arch -%�	 clamp Supraaortic vessels 26�
�#%$ (#!	��- Back flow 2�	 Lt.Carotid artery 26�
��!(	 ���������&�$���2.	�$��	 Circle of Willis ���
carotid-carotid anastomosis network  #.��!����&
������	��	�����
$������(�	#&�	�%�$�%��)

�!($-�$���+��-!���)$'�-�&��-�
$�"� On
CPB   ���	#��$��	#&�	�%�$�$�����!���#.�!�
$
3��	2%�	 5�'�%�!���������(�	���8-�������  
$���&�"
����� Full flow  
���|}��8
�%���&�!$
���-������2��
Radial artery ��� ���&�" 70 mmHg ���2�	
Dorsalis pedis�%�� ���&�" 50 mmHg

�&����#�G5#�($���+��-!� #�&��1��	 Femoral
arterial catheter ������$'�%  
��
�% Full flow ��%�
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2�	 Rt. Axillary artery 2�	�����  ���	#�&��1
re-warm ��� perfuse 2!(	���	���5$����5���6� CPB

������� ���������
+%8�� ��26����'�%�!�����%����% ��8��
$

Intensive Care Unit   '�%�!����
3%������	3������
5
����|}����!	#!���"3��  ���
�%�� ���2��#.�!�2��#6�
��� ����|}����!	����#�������2�	2���������)$'�
-�&�!($-�$��-�  �&��� Cardiopulmonary conditions
#&�.�#&� ��-�  ���+%8�����%8#��-!���  
�%���&���&&��
��  �G5�����&��5��"���6�������	3������
5

+%8����26���� '�%�!��������&�$���&�%8#��-!�
������$��	��	��$��  ���&2�	5. ������������$
���	2�	��-����&#.��!����&�#������������!�
#&�	���'�#!$��!	 ���'�%�!��������&�$���
2.	�$��	'- -!� ����.'#%#.��!����&�#�����
��	��!���#.�!�
$3��	2%�	

�����������
��������� Total CPB time �2���!� 1 3!��
&	 35

$�2� (31 $�2� - 2 3!��
&	)  Cross-clamp time �2���!�
33 $�2� (20 $�2� - 52 $�2�) ��������
#�2��3���
���
5��!	+��-!������� 39 3!��
&	 38 $�2� ('&���&
���2���#��3���-)

+%8���� 1 ��� �#��3���-5������#�������&��
���#&�	��&  ��� 1 ����#�������&�����'&�̀ ��$ �#��
3���-5�� Multiple organ  failured  ��&�#��3���- 2 ���
��������� Hospital stay 
$+%8����2��������2���!� 12 �!$
19 3!��
&	   '&��� permanent neurologic deficits
+%8���� 1 �����)$+%8���� HIV +ve +%8���� 1 ��� ��-�

�%���&��G$�����-����&������$���	��G�$%�� ����8�
�6����	��($

��!��"�

$���+��-!����������Aorta 2���!��%�$ ���	

����������!������"#��$
�%	��	������������	&��#%$
�����'����(�	#&�	  -.��$�	��	���2. Arterial

cannulation 2�� Rt. Axillary artery ��)$2����&�!�
��
2!��'�   #��$
$-.��$�	 Femoral artery �!	&��*���

$�	���	�����������%�$��	 blood flow �����5��)$
#���-6��	������� stroke 5�� emboli �-�'&�&�
���	�$2�����6'�%3!��5$ ���
3% blood flow ��%� 2 2�	

$+%8����2!(	 7 ���$�( ��)$������%��!	���!	�����'�%
����� flow 5�� femoral artery '&�#�&��1�%�$'�
5$1�	#��$�$��	�����������	
���'�%

���
3% Selective Unilateral Cerebral
Perfusion �G��)$2���!	��
$ 2 �	� ��� Hyperperfusion
��� Inadequate perfusion ��	#&�	�%�$-�	�%�&
�-�
$���	�$��	 Tanaka �������������	�$   ���	

�%���&��G$-�	�!$��� Selective Unilateral Cerebral
Perfusion 2�� flow rate 10-15 ml/Kg/min ������������
���&�!$�����
$ Rt.Radial artery  ������	 50-70
mmHg  ��)$��/����2������7!� 
$���	�$$�('&���
Hemorrhagic stroke
$+%8�����-������ &�+%8���� 1
��� 2��&��!�B"���	 Low perfusion  �$���	5��&����&
�!$
���-#8	&�����8�-����& �-�'&�'�%&������!� flow
�����	�!$����&������-� 
$���	�$$�('&�&����
����&�$ Circle of Willis 
����/����
�0 ���$���
+��-!� ����	�-�
3%���#!	��- back flow 2�	
Lt.Carotid artery �2��$!($   ���
$��"� distal arch 2��
#�&��1�����
�%�����5�� Rt. Axillary catheter ��($
���(�	#&�	2!(	 Rt. ��� Lt. Carotid artery  �G#�&��1
2.'�%
�����
3% vascular clamp -���	����	��G�$%��

���
3% Normothermia (35oC - 37oC)  
$+%8
���� 4 ���  '&������&�-�-��	
$��"�2��#�&��1

�% Flow '�%�-G&2�� '&��������!���#.�!�-��	0 (#&�	
'�#!$��!	  ���  -!� '- �����.'#%) �#�����2.	�$
����	&�$!�#.�!���&��$
$+%8������� 	
3%  Deep
Hypothermic Circulatory Arrest (DHCA)   ���
3%
Mild to Moderate hypothermia ��55.��)$
$���2��
'&�#�&��1
�% flow '�%�-G&2��-�&-%�	���  
��2����	
�!$�����������2�� Rt. Radial artery '&�1�	 50-70 mmHg
��� Femoral artery '&�1�	 30-50 mmHg
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��
�
���
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