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Total excision of the aortic arch for aneurysm. Cooley DA, 

Mahaffey DE, Debakey ME. Surg Gynecol Obstet. 1955 

Dec;101(6):667-72. 

Historical landmarks in Open aortic surgery

1955
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Cooley DA, De Bakey ME, Morris GC. 

Ann Surg 1957; 146:473-85

Aortic arch surgery – Brain protection
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1963 – the first series on open aortic thoracic replacement

Historical landmarks in Open aortic surgery

“ Treatment of an aneurysm of the thoracic aorta is an hazardous procedure that
requires cardiac bypass with hypothermia, either moderate or profound….”
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Historical landmarks in Open aortic surgery
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GRIEPP RB., STINSON EB., HOLLINGSWORTH JF., 

BUEHLER D. Prosthetic replacement of the aortic

arch. J Thorac Cardiovasc Surg 1975; 70: 1051-63 

Historical landmarks in Open aortic surgery - DHCA
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1974

Historical landmarks in Open aortic surgery - DHCA
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8.Post treatment surveillance

1. Disease processes 2.Natural course

3.Pathophysiology 4.Imaging

5.All treatement options

(open/endovascular/pharmacological)

6.Perfusion7.Hypothermia and organ protection
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Aortic arch surgery
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“The challenge”

Techniques of aortic repair

Myocardial – visceral - brain protection
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Aortic arch surgery – Brain protection

Deep Hypothermic Circulatory Arrest
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Retrograde Cerebral Perfusion

Antegrade Selective Cerebral Perfusion



13

Aortic arch surgery – Type of cerebral perfusion

> 90 % ASCP
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Diffusion-weighted MR: measures the diffusion
of water molecules in biological tissues. It has
been extensively used to assess brain
microstructure and metabolism.

Brain PET/MRI 
perfusion images

Eur J Cardiothorac Surg. 2010;37:1322-31

Aortic arch surgery – Antegrade Selective Cerebral Perfusion
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Aortic arch surgery – Temperature management

Consequences of circulatory arrest in relation to 
temperature and duration of cerebral ischemia 
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Mild to moderate hypothermia

Aortic arch surgery – Temperature management
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110 pts 
Group B 

194 pts 
Group A

304 patients enrolled in the study

Nasopharyngeal temperature 

≤ 25°C
Nasopharyngeal temperature

> 25°C

Aortic arch surgery – Temperature management
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EJCTS 46 (2014) 438–443

Aortic arch surgery – Temperature management
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Aortic arch surgery – Temperature management

Te
m

p
e

ra
tu

re
Te

m
p

e
ra

tu
re

2/3 of centres prefer a core 
temperature between 24 and 26°C 
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Custodiol ® 
Modified Bretschneider solution

RCLC

Selective infusion
+/- retrograde perfusion

• Hypothermia (8-10°C)
• 20-25 cc/Kg single dose

180 min (3 h) 

ischemia

Low 

pressure 

Perfusion

(5-8 min)

Aortic arch surgery – Myocardial protection
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Aortic arch surgery – Operative technique

Single branched prosthesis

Hemiarch

Partial Arch

Total Arch
(Carrel patch)

Straight prosthesis
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Aortic arch surgery – Operative technique

Partial Arch

Total Arch
(Separated vessels)

Branched prosthesis

Cardiac Surgery Dept. – University of Bologna - davide.pacini@unibo.it



23

Birth of ET

1992 
ET modified
distal suture

Crawford-
Svensson

2004
Branched ET

Neri

1982

Today

2007
FET Hybrid graft 2012

Branched FET

2003
Birth of FET

Chavan-Haverich

Aortic arch surgery – Operative technique
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Aortic arch surgery – Current results

Ann Cardiothorac Surg 2016;5(4):368-376 
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Aortic arch surgery – Current results

Current surgical results of acute type A aortic dissection in Japan

Okita Y. Ann Cardiothorac Surg 2016;5(4):368-376 

Acute type A dissection: 
Hospital mortality: 9.1%
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Aortic arch surgery – Current results

Permanent Neurological deficit 
(PND) 

DHCA ASCP

12,8% 7,3%
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Aortic arch surgery – Current results

Propensity score matched groups

Open vs endovascular aortic repair

Cardiac Surgery Dept. – University of Bologna - davide.pacini@unibo.it

Caractheristics Open Hybrid

Num Patients 143 50

Age 72.1+9.2 78.6+9.3

Male gender 117 (82%) 40 (80%)
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Aortic arch surgery – Current results
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1. Conventional arch surgery can be safely
performed

2.The results are excellent when appropriate
principles of neurologic and organ protection are
followed using ASCP and moderate-mild
hypothermia

3. Compared to hybrid/endovascular treatments,
open surgery offers more definitive repair

CONCLUSIONS
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THANK YOU

CARDIAC  SURGERY DEPARTMENT - St. ORSOLA  HOSPITAL
UNIVERSITY OF BOLOGNA – ITALY

davide.pacini@unibo.it

Davide Pacini

13-14 Nov 2017
Bologna, Italy
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Cronus
E-vita Open

(Plus)
Thoraflex

Hybrid
J Graft Open

Year of marketing 2003 2008 2012 2014

Manufacturer MicroPort Jotec Vascutek Japan Lifeline

Avalaibility
China, South 
America

Europe, Asia 
Pacific

Europe, Asia 
Pacific, Canada

Japan

N. of implants by 
Dec 2015

>18000 >5000 >1180 >2200

DEVICES

Total 
> 28180

Ma WG, Aorta, Aug 2015, Vol 3, Issue 4 

Aortic arch surgery – Current results of stented grafts
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Clinical Outcomes Cronus
E-vita Open

(Plus)
Thoraflex

Hybrid
J Graft Open

Patient age (years) 46 61 59 72

CBP time 193 239 241 178

Cerebral perfusion time 25 71 85 40

Early mortality 6.4 15.8 8.7 5

Early spinal cord injury 2.4 3.5 4 6.7

Late survival 89 69-85 77 78

Late reintervention 6.5 2-27 14.1 8.3
Ma WG, Aorta, Aug 2015, Vol 3, Issue 4 

Aortic arch surgery – Current results of stented grafts
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