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The Thracoabdominal Aortic Replacement
Using Deep Hypothermic Circulatory Arrest Technique

Kwang Jo Cho, M.D.*, Jong Su Woo, M.D.*, Jung Hee Bang, M.D.*, Si Ho Kim, M.D.*, Pil Jo Choi, M.D.*

Background: Thoracoabdominal aortic replacement is an extensive operation that opens both the pleural cavity and
abdominal cavity, which has high mortality and morbidity rate. The authors have reported 9 cases of the thora-
coabdominal aortic replacement in 2001. Since 2003 we have applied the deep hypothermic circulatory arrest to
the Crawford type | and |l thoracoabdominal aortic replacement. Therefore, we analysed the effect of the changes
in operative techniques. Material and Method: Between 1996 and 2005, we have performed 20 cases of tho-
racoabdominal aortic replacement. The underlying diseases were 8 cases of atherosclerotic aneurysm with 4 cases
of ruptured aneurysm and 12 cases of aortic dissection with 10 cases of a previous operations. According to
Crawford classification, there were 2 cases of type 1, 7 cases of type Il, 1 case of type M, 7 cases of type IV,
and 3 cases of type V. We compaired the results of the patients who underwent thoracoabdmoninal replacement
before 2001 which already has been reported and after then. Result: Before 2001 we have performed 9 cases of
thoracoabdominal replacement and 5 patients were died of the operation. All three patients with type | and Il were
died. There was no case of thoracoabdominal replacement between 2001 and 2002, but after 2003 we have
performed 11 cases of thoracoabdominal replacement which involved 1 case of type I, 5 cases of type ll, 1 case of
type lil, 2 cases of type IV and 2 cases of type V. There was no mortality and no fetal complications. Con-
clusion: The deep hypothermic circulatory arrest is a safe method of extended thoracoabdominal aortic replacement.

(Korean J Thorac Cardiovasc Surg 2006;39:194-200)
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Table 1. Patient profile

No Age Sex Diagnosis Preoperative procedures Type*
1 41 F Type A chronic aortic dissection Ascending aortic replacement I
2 80 M Atherosclerotic aortic aneurysm, ruptured I
3 74 F Atherosclerotic aortic aneurysm v
4 62 F Type A chronic aortic dissection Ascending aortic replacement v
5 44 M Atherosclerotic aortic aneurysm v
6 65 F Atherosclerotic aortic aneurysm v
7 49 F Type B chronic aortic dissection Thoracic aortic stent insertion v
8 51° F Type B chronic aortic dissection I
9 75 F Atherosclerotic aortic aneurysm, ruptured \"
10 66 M Type B acute aortic dissection I
11 33 F Type A chronic aortic dissection (Marfan) Bentall op+ Aortobiiliac bypass I
12 64 F Type B chronic aortic dissection Thoracic aortic replacement v
13 62 M Atherosclerotic aortic aneurysm Vv
14 61 M Atherosclerotic aortic aneurysfn, ruptured A%
15 54 M Type B chronic aortic dissection Thoracic aortic replacement 11
16 61 F Type A chronic aortic dissection Ascending aortic replacement v
17 60 F Atherosclerotic aortic aneurysm, ruptured I
18 49 F Type B acute aortic dissection Bentall op I
19 50 M Type B chronic aortic dissection Aortobiiliac bypass I
20 43 M Type A chronic aortic dissection Aortic arch replacement I

*Crawford classification of thoracoabdominal aortic disease.
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Table 2. Operative procedures in details

Celiac & SMA

Renal a.

ICS

Supporting methods

Case Proximal® Distal* Intercostal a.
1 Distal to SCA Both iliac aa. T10-L1 (Inc)
2 Distal to SCA Above celiac a -

3 T12 level Above renal a -
4 T12 level Below renal a -
5 T12 level Both iliac aa. -
6 T12 level Above renal a -
7 TI2 level Below renal a -
8 Distal to SCA Below renal a T8-T12 (Inc)
9 T6 level Above celiac a -
10 Distal to SCA Above celiac a T7-T12 (Bot)

—_—
—

Distal to SCA Below renal a T8-T12 (Bot)

12 T12 level Above renal a -

13 T6 level Above celiac a T8-T12 (Bot)
14 T6 level Above celiac a T9-L1 (Bot)
15 T6 level Below renal a T10 (Bot)

16 T12 level Both iliac aa. -

17 Distal to SCA Below renal a T12 (Bot)

18 Distal to SCA Below renal a T9-T12 (Bot)
19 Distal to SCA Below renal a T9-T12 (Bot)
20 Distal to SCA Below renal a T8, T12 (Bot)

Side br (Inc)
Side br (Inc)
Side br (Inc)
Direct (Inc)

Side br (Inc)
Side br (Inc)
Direct (Inc)

Direct (Bot)
Side br (Bot)

Direct (Bot)
Direct (Bot)
Direct (Bot)
Direct (Bot)
Side br (Bot)
Direct (Bot)

Side br (Inc)

Side br (Inc)
Side br (Inc)
Side br (Inc)
Side br (Inc)

Direct (Bot)
Side br (Bot)

Direct (Bot)
Side br (Bot)
Direct (Bot)
Side br (Bot)
Direct (Bot)
Direct (Bot)

5th
6th
8th
8th
8th
8th
8th
4,8th
Sth
4,8th
6th
8th
7th
8th
8th
11th
5th
7th
7th
7th

Femorofemoral bypass
Femorofemoral bypass
Suction pump
Femorofemoral bypass
Suction pump

Suction pump

Suction pump
Femorofemoral bypass
Femorofemoral bypass
Femoroaxilla, DHCA
Femoroaxilla, DHCA
Femorofemoral bypass
Femorofemoral bypass
Femorofemoral bypass
Femorofemoral bypass
Suction pump
Femoroaxilla, DHCA
Femoroaxilla, DHCA
Femoroaxilla, DHCA
Femoroaortic, DHCA

a=Artery; aa=Arteries; SMA=Superior mesenteri artery; ICS=Intercostal space; SCA=Subclavian artery;
another branch of graft; Inc=Inclusion anastomotic technique; T12=12th thoracic spine; T6= 6th thoracic spine; Bot=Botton
anastomotic Technique; femoroaxilla=femoroaxillary bypass; DHCA=Deep hypothermic circulatory arrest. *Anastomotic level.
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Table 3. Bypass technical details of deep hypothermic circulatory
arrest cases

TBT TCAT HT

Case (min) (min) (°C) Venous drain LV vent
10 297 23 95 LtFV LA auricle
11 426 43 165 Lt FV (28 Fr), PA (30 Fr) LIPV
17 393 20 180 Lt FV (30 Fr) LV apex
18 259 26 180 Rt FV (30 Fr), PA (30 Fr) LV apex
19 366 25 172 Lt FV 30 Fr), PA (30 Fr) LV apex
20 351 34 153 Rt FV (30 Fr), PA 30 F) LV apex

TBT=Total bypass time; TCAT=Total circulatory arrest time; HT=
Hypothermia; LV=Left ventricle; FV=Femoral vein, LA=Left atrium;
PA=Pulmonary artery, LIPV=Left inferior pulmonary vein.
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Table 4. Mortality and neurologic complication rate in contemporary series of thoracoabdominal aortic aneurysm repair

30-day Mortality Paraplegia
Author, Year No. of patients (type II*)
Overall Type 11 Overall Type 11

Coselli et al[3], 2002 1,415 (442) - 44 (10%) - 33 (7.5%)

Safi et al[5], 2001 654 (165) 94 (14%) — 33 (5%) 21 (12.7%)

Schepens et al[6], 2004 402 (187) 43 (10.9%) 23 (12.3%) 44 (11.3%) 24 (12.9%)

Kouchoukos et al[7], 2002 114 (45) 9 (7.8%) 7 (15.6%) 4 (3.6%) 1 2.4%)
—= not reported. *Crawford type II thoracoabdominal aortic disease.
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