
The Hybrid Approach:  
How to Increase Lesion’s Transmurality 

Gianluigi Bisleri, MD 
Associate Professor of Surgery 

Attending Surgeon 

Division of Cardiac Surgery 

University of Brescia Medical School 

Italy 



THE HYBRID CONCEPT: 
WHY? 

CORONARY DISEASE 

VALVE DISEASE 

AORTIC DISEASE 

A paradigm shift currently taking place in CV surgery ! 



HYBRID EP-SURGICAL TREATMENT  
OF ATRIAL FIBRILLATION 

WHY? 

- Limited success of pharmacological therapies 

- EP ablation: poor results at long term in persistent AF 

- Surgical ablation: Cox-Maze procedure too invasive and complex 



HYBRID EP-SURGICAL TREATMENT  
OF ATRIAL FIBRILLATION 



HYBRID EP-SURGICAL TREATMENT  
OF ATRIAL FIBRILLATION 

PAROXYSMAL 

PERSISTENT 

POTENTIALLY… 

DEFINITIVELY !!! 



Pathophysiology of AF:  
…a real complex scenario… 

MULTIPLE 
WAVELETS  
REENTRY 

FIRING  
FOCI 



Pathophysiology of AF:  
…a real complex scenario… 



Pathophysiology of AF:  
…a real complex scenario… 

…Longer duration of persistent AF… 

3-D SUBSTRATE 
(epi-endocardial activation) 



EP ABLATION 
Long-term results for persistent AF 









THE HYBRID CONCEPT: 
POTENTIAL  ADVANTAGES? 

- Improving outcomes (especially in persistent AF) 

- Reducing procedural risks (either percutaneous/surgical) 

- Allowing for epicardial AND endocardial lesions  

- Delivering an effective lesion set (tailored to specific AF substrate ) 

- Suitable for a minimally invasive approach 



HYBRID APPROACH: 
PROCEDURAL ALGORITHM  

EP before SURGERY 

EP + SURGERY 

SURGERY before EP 



HYBRID APPROACH: 
PROCEDURAL ALGORITHM  

SURGERY before EP 

-  Faster procedure 
 
-  Ablation of the ganglionated plexi 

 
- Delayed EP procedure reduces false  
  positive/negative findings 
 
- EP procedure targeted to gaps 
  or additional areas   

-  2 separated procedures required 

ADVANTAGES DOWNSIDES 



HYBRID LESION SET 

THE “BRESCIA” SURGICAL LESION SET 



SURGICAL TECHNIQUE 



SURGICAL TECHNIQUE 



COBRA FUSION DEVICE 



Intraoperative testing of surgical lesions 



RHYTHM MONITORING 

Definition of success: 

  - Monthly AF burden < 0.5% (<1.36 hrs.) 

  - AF episode duration < 5 mins 

Implantable loop recorder 



SURGICAL TECHNIQUE 



CLINICAL EXPERIENCE 



STUDY POPULATION 

- 74 pts with persistent AF 

   - 62 Long Standing Persistent AF 

- Mean age: 63.6 ± 9.2 yrs. 

- LA dimensions: 49.2 + 5.6 mm 

- Average AF Duration: 48 months  



INTRAOPERATIVE DATA 

  - Mean ablation time: 32 + 7 minutes  

  - Mean overall procedural time: 98 +  16 mins 

  - Entrance block confirmed in 69/74 pts (93.2%) 

  - Exit  block confirmed in 72/74 pts (97.2%) 



- Early extubation in the OR 

- Conversion to sternotomy for bleeding: 1 pts 

-  No ICU stay 
 

-  No postoperative major complications 
  (phrenic nerve palsy: 1 pt.) 

- Hospital mortality : 0% 

EARLY OUTCOME 



Conduction Block and Rhythm outcome 
Freedom from  AF 

p = 0,04 



2nd Step: 
Staged EP intervention 



Rhythm trend over time 
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CONCLUSIONS 

- The Double-Isolation Lesion set is highly effective in persistent AF 
 

- The Estech Cobra Fusion could achieve at least unidirectional  
    conduction block in all patients 
 
- Intra-operative adoption of standard EP end-points  
    improves surgical results 
 
- The sequential staged, hybrid approach allows for a  
    tailored AF treatment according to the specific patients’ needs 



…going hybrid??… 





FUTURE PERSPECTIVES 

- Atrial remodeling ? 

- Atrial function ? 

- LAA? 

 



ATRIAL REMODELING 
UTAH classification 

 



ATRIAL FUNCTION 

ECHO 4D-MRI 






LAA 

SURGERY TRANSCATHETER 



LAA 
Do we need to treat the LAA in all patients?… 

- 4.8 x  increased risk of stroke in AF  

-  80% of pts with AF do NOT have thrombus 

- 50% of strokes in AF are NOT from the LAA 

-  Warfarin reduces stroke risk by 60% 

- LAA exclusion often incomplete !!! 

-  Incomplete LAA exclusion associated with ⬆ s︎troke risk 

-  N° needed to treat to reduce stroke risk: 30 !!!!!!! 



EP ABLATION 
Long-term results for persistent AF 
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GENETICS IN AF 

- ⬇  ︎atrial refractory period 

- ⬆  ︎atrial action potential duration 

-  Abnormal cell-to-cell impulse propagation 

 



GENETICS IN AF 



GENETICS IN AF 



THERAPEUTICAL OPTIONS IN AF 

ABLATION 
(EP/SURGERY) 

ARRHYTHMIC 
SUBSTRATE 



THERAPEUTICAL OPTIONS IN AF 

CABG/PCI 

ATHEROSCLEROSIS 
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