
Minimally invasive 
aortic valve surgery: 
new solutions to old 

problems. 

SCDU DI CARDIOCHIRURGIA  
Università degli Studi di Torino 
Ospedale S. Giovanni Battista 

Direttore: Prof. Mauro Rinaldi 

Prof. Mauro Rinaldi 



ESC Guidelines - European Heart Journal 2012;33,2451–2496 

Standard approach to Aortic Stenosis 

Full sternotomy and conventional CPB 





Changes in patients’ characteristics 
 

• Age > 70 yrs  +10%  <0.001 
• CRF   +36%  <0.001 
• BMI>30   +38%  <0.001 
• CVA   +64%  <0.001 
• Diabetes  +65%  <0.001 
• COPD   +218%  <0.001 

J Thorac Cardiovasc Surg 2009;137:82-90 

  Elderly population 
 Increased incidence of co-morbidities    

Increased number of high risk AVR 



Need for less invasive approaches  

TAVI MI-AVR 



• High risk population (elderly pts, co-morbidities); 
• HEART-team; 
• Is starting to impact on the number of pts referred 

for conventional AVR; 
• Pts may prefer less invasive procedures, even if 

less effective than more invasive gold standard; 
• Costs? 

Transcatheter Aortic Valve Implant  



TAVI vs Conventional AVR  

Survival 

N Engl J Med 2012;366:168695. 
 

PARTNER Trial® 
Cohort A  



TAVI vs Conventional AVR  
Stroke and Vascular Complications 

N Engl J Med 2012;366:168695. 
 

PARTNER Trial® 
Cohort A  



TAVI vs Conventional AVR  
Residual Aortic Regurgitation 

N Engl J Med 2012;366:168695. 
 

PARTNER Trial® 
Cohort A  
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Ministernotomy AVR 



• Smaller incision, better cosmetics; 

• Less pain and trauma; 

• Less morbidity and faster recovery (?). 

Ministernotomy AVR 



 From CECC to MECC 

High volume priming 

OPEN CIRCUIT 



• Closed circuit  
(no blood-air contact); 
• No reservoir; 
• Heparine coated 

tubing. 

Minimal Extracorporeal Circulation (MECC) 
Standard CPB MECC 



Minimally invasive AVR 

From sternotomy… …to MINIsternotomy  
or MINIthoracotomy 

From Conventional CPB… …to MECC 



• 50 pts underwent MI-AVR with MECC; 
• Femoral Artery Cannulation; 
• Groin venous cannulation/pulmonary 

artery venting. 

Minimal Access Aortic Valve Replacement 
using MECC is feasible and provides 
excellent clinical and cosmetic results. 



University Hospital of Turin 
Surgical Technique 

MI-AVR with MECC 

• Direct Aortic Cannulation (antegrade flow); 
• Groin venous cannulation (minimizes risk of air); 
• Pulmonary artery venting; 
• Bubble trap; 
• Blood cardioplegia; 
• Antegrade/Retrograde priming; 
• External defib pads; 
• CO2 flooding of the surgical field; 
• Aortic venting for de-airing; 
• Use of TEE in all patients. 

VENT 



•Prospective randomized clinical trial VS conventional 
surgery  evaluation of organ function and systemic 
inflammatory response 
(22 patients enrolled) 
 
•High risk population excluded from randomization 
(COPD, coagulopathy, etc)  Registry 
 (14 patients) 

MINI-STERNOTOMY: introduced for isolated aortic valve 
surgery at Città della Salute e della Scienza from 2006 

From November 2012 MINI-STERNOTOMY + MECC (MI-
AVR) in the setting of:   

MI-AVR with MECC 

Local Ethical Committee approval 



INCLUSION CRITERIA 
 
Isolated aortic stenosis with 
surgical indication (AHA-ESC 
Guidelines) 

EXCLUSION CRITERIA 
 
Emergent status 
Active endocarditis 
Porcelain aorta 
Redo 
Concomitant Heart Failure 
COPD  
Coagulopathy/thrombocytopenia  
Anemia  
Anti-PLTS therapy 
Autoimmune/inflammatory 
disease 
CRF 
Hepatophaty 
EF < 50% 
Corticosteroids  
Recent MI 
History of CVA 

Minimally invasive AVR: Randomised study© 

t0 t1 t2 t3 t4 

induction 
ICU 

arrival 12h 24h 48h 

Intraoperative 
evaluation 

Carefull clinical/instrumental/laboratory 
monitoring: 
•Haemodilution; 
•Organ function; 
•Inflammatory panel (IL-1, IL-6, IL-8, IL-10, 
TNFα, CRP). 



Minimally invasive AVR: Randomised study© MI-AVR with MECC 
Città della Salute e della Scienza di Torino  

Minimally invasive AVR with MECC: 
Randomized study© 

Pts 
Charachteristics 

MI-AVR MECC 
N°: 10 

Conventional AVR 
N°: 12 

Age 75.8 ± 3.9 72.8 ± 10.3 

Sex (M/F) 5/5 8/4 
EuroSCORE 
add 
log 

 
6.4 ± 0.9 
5.7 ± 2.1 

 
6.0 ± 2.9 
5.7 ± 2.4 

Preliminary 
Results 

MI-AVR MECC 
N°: 10 

Conventional AVR 
N°: 12 

MACCE 0 0 
In-hospital 30-day 
mortality 

0 0 

Re-opening for 
bleeding 

0 1/12 (8.3%) 
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Minimally invasive AVR: Randomised study© 
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Minimally invasive AVR: Randomised study© 



Minimally invasive AVR with MECC: Registry© 

Pts Charachteristics MI-AVR MECC 
N°: 14 

Age 76.8 ± 7.4 

Sex (M/F) 9/5 

Severe COPD 6/14 (43.1%) 

BMI>30 2/14 (14.3%) 

Autoimmune / 
Inflammatory disease 3/14 (21.4%) 

Coagulopathy 3/14 (21.4%) 

EuroSCORE 
add 
log 

 
8.1 ± 1.3 
9.8 ± 1.1 

Preliminary Results MI-AVR MECC 
N°: 10 

Conversion to 
conventional AVR 1/14 (7.1%) 

In-hospital 30-day 
mortality 

0 

Re-opening for bleeding 0 



Sutureless and rapid deployment prosthesis 

A translation of knowledge gained from the performance of TAVI 
combined with decades of experience of conventional AVR 

surgery.  

From conventional 
prosthesis… 

…to sutureless and rapid 
deployment prosthesis 



Preliminary experience with sutureless AVR in 
patients at high risk for conventional surgery 

 
 
Sutureless-AVR is as safe and effective as TA-TAVI 
and is associated with a lower rate of postprocedural 
paravalvular leak. 



The TRITON Trial showed markedly increased rates of small incision 
usage compared to a similar cohort of isolated AVR patients in the 

German National Database for 2009 

49% 

10,2% 
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TRITON Trial German National Database 2009

11 

Source: Kocher A et al. One-year outcomes of the Surgical Treatment of Aortic Stenosis With a Next Generation Surgical 
Aortic Valve (TRITON) trial: A prospective multicenter study of rapid-deployment aortic valve replacement with the 
EDWARDS INTUITY Valve System. J Thorac Cardiovasc Surg 2013 Jan;145(1):110-5 
  

Greater use of small incision approaches 



MI-AVR combining MECC and Sutureless Aortic Valves: 

-To reduce significantly cross clamp and perfusion time; 

-To increase surgeons acceptance and promote wide 
spread of MI-AVR. 

 

Especially in the setting of: Small Aortic Annulus and Poor 
LV function patients. 

 
Long term benefits and cost-effectiveness  use under 

appropriate trial conditions. 

Towards the surgical “gold” standard of MI-AVR 
in high risk patients 



Mi AVR 
Conclusion 

• The “TAVI era” has stimulated surgeons, 
industries and patients to proceed towards less 
invasive operations 

• The “new” discovery of mini-invasive surgical 
approaches, the introduction of miniaturized 
ECC and sutureless valves has been showed to 
be able to compete with TAVI in the “grey zone” 

• TAVI and minimally invasive surgical techniques 
are totally complementary and should be offered 
the patient at the same time, in the same center 



Procedures for Lone Aortic Valve Stenosis 
Città della Salute e della Scienza di Torino 2008-12 

Ministernotomy AVR is already an estabilished procedure in 
our Instiution and is challenging conventional AVR. 
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