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Suitability of INDICATIONS 

and TREATMENTS 

Medical Journals have 

become the main 

marketing tools of the 

pharmaceutical industry  
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NOWADAYS 

• Less invasivity 

– Lower the risk  

– Increase toleration 

• Customization 

– Anatomy 

– Comorbidities 

– Patients own will 

 

 

• Perioperative care 

• Pain management 

• Materials upgrade 

Surgery Purpose: 
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OPERATIVE RISKS 

• Operative risks 

– Mortality  

– Morbidity 

• Early 

• Late 

• Advantages 

• Survival 

• Quality of life 

Age 

Comorbid
ity 

frailty 

Valve 
disease 

LV 
function 
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SCENERY IN PROGRESS 

• Age, increase of life expectancy 

• Prospectives 
– Quality vs longevity 

– Productivity 

– Phisical aspect 

• Information 
– More aware patients 

– Referral pattern 

• Limited resources and costs 
limitation 

http://eurovalvecongress.com/


• Minimally invasive 

• Sutureless prostheses 

• Anticoagulation 

• Bioprosthesis durability 

• Replaceable valves 

EUR 1,061 BILLIONS 

INDUSTRY INTERESTS 

http://eurovalvecongress.com/
http://www.valvexchange.com/products/index.html


Definition of Minimally Invasive Surgery 

• Cleveland Clinic 

 “Minimally invasive cardiac surgery (MICS) allows access to the heart, 

its valves and vessels through small incisions, sometimes using 

specialized surgical instruments.”  

 For valve replacement or  repair, surgeons can make one or two 3 - 4 

inch (7-10 cm)  incisions instead of the 6 - 8 inch (16-20 cm) incision 

required for traditional heart surgery. 

  

• The Society of Thoracic Surgeons 

  “Any procedure that has not been performed with a full  sternotomy 

and cardiopulmonary bypass support. All other procedures, on or off 

pump with a small incision or off pump with a full sternotomy are 

considered minimally invasive.” 
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At least one of these characteristics: 

 

• Short operating time (including 
cardiopulmonary bypass and cross clamp 
time). 

 

• Small incision, avoiding the full sternotomy 

8 

Definition of Minimally Invasive Surgery 
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Mitral Valve Surgery Aortic Valve Surgery 

Conventional and minimally invasive 

incisions 
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Upper Hemisternotomy 
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• skin incision (~ 6 cm) 

• partial sternotomy (II°-III° space) 

• central cannulation (aorta – right atrium) 

• LVvent in right superior pulmonary vein 

• antegrade cardioplegia in aortic root 

UPPER “J” MINI-STERNOTOMY 

http://eurovalvecongress.com/


Upper Hemisternotomy vs Full Sternotomy 
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UPPER “J” MINI-STERNOTOMY 
Our experience at Maria Cecilia Hospital 2010 – 2014 

569 PATIENTS 

Age: 75 (26 - 90)  55.36% male 

EuroSCORE: 6 (0 – 18) Logistic ES: 6.19 (0.88 – 77.95) REDO: 30 (5.27%) 

Bicuspid valves: 8.61% 

 

Skin-to-skin time: 163 (97-370) CPB time: 69 (28-206) ACC time: 59 (24-157) 

Biological prostheses: 88.4% 

 

MORTALITY: 1.99% 

 

ICU stay (hours): 45 (13-792) Hospital stay (days): 7 (3-140) 
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Right Mini-thoracotomy 
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• RAT was first described by Rao and Kumar 

• Galloway et al modified the right parasternal approach 

reported by Cosgrove and Sabikand Cohn but the right 

parasternal approach has been largely abandoned 

because of the incidence of chest wall hernia and also 

because of the incision crossing skin lines.  

• transverse sternotomy and partial upper or lower 

sternotomy have been widely used but still require 

some form of sternotomy. 

• Several small early series using right minithoracotomy 

have reported favorable results in selected patients. 

Few series >100 patients have been reported. 

RIGHT ANTERIOR THORACOTOMY (RAT) 
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• Pain Reduction 

• Improved cosmetic results 

• Early mobilization, recovery and return to 
activity  

• Reduced ICU and hospital stay 

• Less transfusion required and 

• Lower risk of bleeding 

• Less wound complications 

• Improved postoperative pulmonary function 

• High psychological acceptance 

 

 

POSSIBLE BENEFITS 

OF MINI-THORACOTOMY 
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MINI-THORACOTOMY AVR 
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MINI-THORACOTOMY AVR 

PATIENT 

POSITIONING 
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MINI-THORACOTOMY AVR 

PERICARDIAL 

STITCHES 
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MINI-THORACOTOMY AVR 

AORTIC PURSE 

STRINGS 
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MINI-THORACOTOMY AVR 

RIGHT ATRIUM  

 

SUPERIOR 

PULMONARY 

VEIN 
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MINI-THORACOTOMY AVR 

AORTIC 

CANNULATION 

MINI-THORACOTOMY AVR 

AORTIC 

CANNULATION 
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MINI-THORACOTOMY AVR 

RIGHT ATRIUM 

CANNULATION 
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MINI-THORACOTOMY AVR 

AORTIC CROSS 

CLAMPING 
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MINI-THORACOTOMY AVR 

DISEASED 

VALVE 

REMOVING 
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MINI-THORACOTOMY AVR 

PROSTHESIS 

IMPLANTATION 
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MINI-THORACOTOMY AVR 

FINAL RESULT 
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 Right Minithoracotomy vs Full Sternotomy 
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 Right Minithoracotomy vs Full Sternotomy 
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Number of patients 218 consecutive 

Gender (males) 122 (55.96%) 

Median age 75  (range 16-93) 

CPB Time (median) 60  (range 41-210)  53.5  (range 41-69) 

ACC Time (median) 48  (range 31-134)  42  (range 31-58) 

Sole absolute contraindication to the approach: 

left pneumectomy 

 Right Minithoracotomy 
Our experience at Maria Cecilia Hospital 2010 – 2014 

* Last 50 patients 
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Mean size   23.9 ± 1.7 

Median size   23 

Single surgeon - Single prosthesis experience 

 Right Minithoracotomy 
Our experience at Maria Cecilia Hospital 2010 – 2014 
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• MORTALITY: 3 (1.49%) 

• Bleeding coming mainly from chest wall requiring 

reoperation in 4% of the cases without sequelae 

• 1 single case of wound infection in a redo pt with 

porcelain aortic arch not eligible for TAVI 

• Paravalvular leaks 

– Two evaluated at intraoperatory TEE and  corrected 

by restarting CBP 

–  No PVL at discharge 

 Right Minithoracotomy 
Our experience at Maria Cecilia Hospital 2010 – 2014 
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Article in press… 

 Right Minithoracotomy 
Our experience at Maria Cecilia Hospital 2010 – 2014 
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~ 60 articles 

1. RIB AVULSION 
2. RIMA DAMAGE 
3. LONG CPB and ACC TIME 
4. EXCLUSION CRITERIA 
5. PREOP CTscan NEEDED 
6. PERIPHERAL CANNULATION 
7. LOW “REPRODUCIBILITY” 
8. PROSTHESIS UNDERSIZING 

 Right Minithoracotomy 

Critiques to the technique… 
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Meta-Analysis 
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Meta-Analysis 
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Meta-Analysis 
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ENABLE 3F 

PERCEVAL INTUITY 

• LOWER OPERATIVE TIMES 
• BETTER EFFECTIVE ORIFICE AREA 
• LESS AORTIC ROOT TRAUMA 

SUTURELESS 

http://eurovalvecongress.com/


EUROPEAN MARKET TRENDS 
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MINI-STERNOTOMY 

AORTIC VALVE 

REOPERATION 
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AORTIC VALVE REOPERATION 
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Redo: 

UPPER “J” MINI-   vs   FULL-STERNOTOMY 
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AORTIC VALVE REOPERATION 
Our experience at Maria Cecilia Hospital 06/2007 - 4/2014 

Article in press… 
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MINI-STERNOTOMY 

AORTIC ROOT SURGERY 

http://eurovalvecongress.com/


1141 Medline articles 

186 Cochrane articles 

514 CINAHL database articles 

50 articles with the following cases: 

*Tabata: 79 

*Byrne: 44 

*Perrotta: 40 (Bentall) 

*Sun: 16 

*Svensson: 69 + 54 

• Surgery of the aortic root via mini-sternotomy is SAFE, however there are 

not enough studies comparing minimally invasive access and conventional 

sternotomy 

• Few reports in literature on ROOT REMODELING or REIMPLANTATION 

through mini-sternotomy 

AORTIC ROOT MINI-STERNOTOMY 
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• Upper “J” sternal incision 

• Central cannulation 

• Trans-cutaneous aortic cross-clamp 

36 Bentall 

24 David I – reimplantation  

Mortality: 3.3% 

AORTIC ROOT MINI-STERNOTOMY 

 Our experience at Maria Cecilia Hospital 2010 - 2014 
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AORTIC ROOT REIMPLANTATION (DAVID I) 
via MINI-STERNOTOMY 

http://eurovalvecongress.com/


• In our experience the advantages of MIC 
approach include early mobilization and 
rehabilitation, excellent aesthetic result 
and lower risk of wound complications 

 

• Cardiopulmonary bypass, aortic cross-
clamp and skin-to-skin time were 

comparable to those operated with a 
standard full sternotomy approach at our 

department.  

CONCLUSIONS 
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• The total central cannulation can be 
easily performed: 

– better venous drainage 

– usual set up 

– without increasing the surgical time   

– avoiding groin incisions 

 

• Our data confirms that MIC is a safe 
alternative for patients requiring isolated 
aortic valve replacement or aortic root 

surgery 

CONCLUSIONS 

http://eurovalvecongress.com/


IN THE USUAL WAY… 
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