
VALUTAZIONE MORFO-FUNZIONALE DELLE  

CAMERE CARDIACHE 

Gianluca Pontone, MD 
II° CONGRESSO NAZIONALE DI ECOCARDIOCHIRUGIA 

Milano, 27 – 29 Ottobre 2008 



SUMMARY 

Left Atrium 
and 

Pulmonary Veins 

Right Ventricle 

Right Atrium 
and  

Cardiac Veins 

Left Ventricle  
and  

Aortic root 



LEFT ATRIUM – PULMONARY VEINS 

Pre – RFCA characterization of LA 



LEFT ATRIUM – PULMONARY VEINS 

The electrophysiologist need to know four things from mapping 

before ablation… 

 1. Is there normal anatomy? 

 2. What is the ostial diameter of PV and the length to the first order 

branch? 

 3. Is there an extra-pulmonary vein such as a right middle vein? 

 4. Are there major anomalies such as a common ostium or an 

anomalous pulmonary venosu return? 

 5. Is there a left atrial appendage thrombus? 



LEFT ATRIUM – PULMONARY VEINS 

SIC 2007 



LEFT ATRIUM – PULMONARY VEINS 

VR and MPR of Superior Left PV 



LEFT ATRIUM – PULMONARY VEINS 

Intra – atrial view of PV ostium 



…but overall the ostium size presents a poor correlation with CT – 

LAV… 

LEFT ATRIUM – PULMONARY VEINS 

AF LA dilatation 

Indipendent predictor of recurrance of AF 
Time - marker of AF 

Enlarged  PV -ostium 

 Moderate correlation between Echo – LAD vs CT - LAV (r: 0.51) 

 Good correlation between Echo – LAA vs CT - LAV (r: 0.72) 

CT - LAV and PV-ostial dimensions were signifcantly greater in the 

AF patients 

 



LEFT ATRIUM – PULMONARY VEINS 

MDCT and LA appendage Thrombus: quantitative evaluation 

LAA/Asc Ao HU 75% vs TEE 

and Pulsed Doppler 

Se Sp PPV NPV 

100% 72% 29% 100% 

• Pectinate Muscle 

• Smoke-like Effect 

 

 

 



LEFT ATRIUM – PULMONARY VEINS 

LA appendage Thrombus: False Negative TEE 



CARTO-MERGE: real time navigation in a 3D anatomical 
model of LA during RFCA procedure 
 

LEFT ATRIUM – PULMONARY VEINS 

Point to Surface Registration 



LEFT ATRIUM – PULMONARY VEINS 

Image integration-guided catheter ablation of atrial 

fibrillation: a prospective randomized study 

 
Paolo Della Bella1, Gaetano Fassini1, Manuela Cireddu1, Stefania Riva1, Corrado 

Carbucicchio1, Francesco Giraldi1, Giuseppe Maccabelli1, Nicola Trevisi1, Massimo Moltrasio1, 

Mauro Pepi1, Claudia Galli1, Daniele Andreini1, Giovanni Ballerini1, Gianluca Pontone1 

 

1Centro Cardiologico Monzino, IRCCS, Milan, Italy 

 

J Cardiovac Electrophysiol, in press 



LEFT ATRIUM – PULMONARY VEINS 

290 pts with 
paroxysmal or 
persistent AF 

Group 1 (N=145 pts): 
CartoMerge procedure 

Group 2 (N=145 pts): 
conventional RFCA 

Follow-up 
1412 
months 



LEFT ATRIUM – PULMONARY VEINS 

Group 1: AF-free survival rate 81% 
Group 2: AF-free survival rate 64%* 
*:p=0.017 

5 

mesi 



Pre – RFCA characterization of LA 

Post – RFCA characterization of LA 

LEFT ATRIUM – PULMONARY VEINS 



LEFT ATRIUM – PULMONARY VEINS 

Post – RFCA complications 

Pulmonary Veins 

  PV Stenosis (1.5% – 42%) 

  PV Thrombosis 

  PV Dissection 

Intrathoracic 

  Pleural Effusion (3%-4.8%) 

  Pericardial Effusion (3%-4.8%) 

  Cardiac Perforation 

Other  

  Catheter Site Ematoma (13%) 

  Arteriovenosu Fistula (1%) 

  Systemic Emboli (1.4% – 2.6%) 



LEFT ATRIUM – PULMONARY VEINS 

Post – RFCA complications: PV stenosis 



LEFT ATRIUM – PULMONARY VEINS 

Post – RFCA complications: PV stenosis 

A: 10 mm2 A: 48 mm2 



LEFT ATRIUM – PULMONARY VEINS 

Post – RFCA complications: PV thrombosis 



Pre – RFCA characterization of LA 

Post – RFCA characterization of LA 

LEFT ATRIUM – PULMONARY VEINS 

LA disease 



LEFT ATRIUM – PULMONARY VEINS 

Left Atrium Mixoma 



LEFT ATRIUM – PULMONARY VEINS 

Axial Plan 

Sagital Plan 

Navigator 

ASD Type II 



Correct AD positioning  

Non-correct AD positioning  

LEFT ATRIUM – PULMONARY VEINS 



Pre – RFCA characterization of LA 

Post – RFCA characterization of LA 

LEFT ATRIUM: conclusions 

LA disease 

Road-map for RFCA 

Predict the non-responsive pts 

to RFCA 

Follow-up of RFCA-complications 

LA anatomical - disease 
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Global Left Ventricular Function 

LEFT VENTRICLE 



LEFT VENTRICLE 

Global Left Ventricular Function: methodology 



LEFT VENTRICLE 



LEFT VENTRICLE 

Global Left Ventricular Function: MDCT vs MRI 



LEFT VENTRICLE 

Global Left Ventricular Function: MDCT vs MRI 



Global Left Ventricular Function 

LEFT VENTRICLE 

Regional Left Ventricular Function 



LEFT VENTRICLE 

Regional Left Ventricular Function: MDCT vs Echo 



LEFT VENTRICLE 

Regional Left Ventricular Function: MDCT and SPECT vs MRI 

MDCT vs MRI  K:0.86 

SPECT vs MRI  K: 0.51 

   



Left Ventricular Function: limitations 

Temporal Resolution 

  Single Source CT: 175 msec  

  Dual Source CT: 85 msec 

  MRI, Echo < 50 msec 

-blockade  

  Because -blocker is generally used 

 in MDCT, it can alter the functional 

 parametrs and thus limit the utility of 

 functional analysis 

Other  

  Radiation Exposure 

LEFT VENTRICLE 



Global Left Ventricular Disease 
LEFT VENTRICLE 

Group 1 

(DCM) 

Group 2 

(Control) 

Number 61 139 

Feasibility 97,2% 96,1% 

Sensitivity 99% 86,1%* 

Specificity 96,2% 96,4% 

NPV 99,85 96,4%* 

PPV 81,2% 86,1% 

*: p < 0,05 

LAD 

D1 

 

LCX 

M1 

LM 



Global Left Ventricular Function 

Regional Left Ventricular Function 

LEFT VENTRICLE 

Viability 



LEFT VENTRICLE 

Late Enhancement with MDCT 

It is known that MRI can characterize MI with both early and late 

contrast patterns. First-pass imaging performed immediately after 

contrast administration may demonstrate areas of hypoenhancement in 

the endocardial core of the infarct corresponding to microvascular 

obstruction. Delayed images acquired more than 10 minutes after 

contrast administration may demonstrate regional hyperenhancement, 

corresponding to myocardial necrosis or scar. Because iodinated 

contrast agents used in CT have kinetics similar to gadolinium used in 

MRI, as discussed later, there is a rationale to believe that DHE-MDCT 

would be able to identify areas of MI 



 Delayed Time: 5 min 

 Tube Voltage: 80 Kv 

 Tube Current: 420 mA 

 Collimation: 64x0.625 mm 

 Gantry Rotaion time: 350 msec 

  ECG-gating: modulation dose 

  

Effective Radiation Dose: 1.19 – 1.61 mSv   

LEFT VENTRICLE 
Late Enhancement with MDCT 

Se Sp NPV PPV 

78% 100% 100% 97% 



Regional Left Ventricular Disease: MDCT vs Db-Echo and Tl-SPECT 

LEFT VENTRICLE 

Late Enhancement 0 = no LE 

Late Enhancement 1: 1% - 25% 

Late Enhancement 2: 26% - 50% 

Late Enhancement 3: 51% - 75% 

Late Enhancement 4: : >75%  



Regional Left Ventricular Disease: MDCTLE and LV Remodelling 

LEFT VENTRICLE 

52 PTS with Acute MI PTCA+Stent CTLE and Tl-SPECT 

0 and 6 Month 



Transmural LE Subend. LE No LE 

Regional Left Ventricular Disease: MDCTLE and LV Remodelling 

LEFT VENTRICLE 



Significant reduction of TL-SPECT score only in subendocardial LE or in no-LE 

Regional Left Ventricular Disease: MDCTLE and LV Remodelling 

LEFT VENTRICLE 



Regional Left Ventricular Disease: MDCTLE and LV Remodelling 

LEFT VENTRICLE 

Significant increase of LVEDV only in transmural LE 

Greater incidence of hospitalization only in transmural LE 



LEFT VENTRICLE: clinical case 

Male, 65 aa with history of 

myocardial infarction of inferior 

wall of LV 

 

* 

LV 

* 



LEFT VENTRICLE: clinical case 



Soft plaque in the proximal RCA and posterior wall left ventricle 

aneurysm 

LEFT VENTRICLE: clinical case 



LEFT VENTRICLE: clinical case 

LM origin from RCA 



LM origin from RCA 

LEFT VENTRICLE: clinical case 



LEFT VENTRICLE: conclusions 

Global Left Ventricular Function 

Regional Left Ventricular Function 

Viability 

LVEF 

WMLV 

Ethiology of LV dysfunction 

LV viability 

Predict LV remodelling and clinical 

outcome 
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The role of multidetector computer tomography 

in assessing the cardiac venous circulation in 

patients with dilated cardiomyopathy.  
 

Gianluca Pontone MD, Daniele Andreini MD, Andrea Annoni MD, 

Alberto Formenti MD, Erika Bertella MD, Saima Mushtaq MD,, Enrica 

Nobili MD, Francesco Giraldi MD, Giovanni Ballerini MD, Paolo Della 

Bella MD, Piergiuseppe Agostoni PhD, Mauro Pepi MD 

 

Centro Cardiologico Monzino, IRCCS, Milan, Italy 

 

submitted 

Right Atrium and Cardiac Veins 



Right Atrium and Cardiac Veins 

Ischemic DCM patients present less cardiac veins than other group 



Right Atrium and Cardiac Veins: clinical case 

Fistula between greta cardiac vein and left atrial appendage 
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Right Ventricle 



Right Ventricle: function 



Left ventricular involvement in arrhythmogenic right ventricular 

cardiomyopathy demonstrated by multidetector-row computed tomography.  

Matsuo S et al. Int J Cardiol. 2007 Feb 14;115(3):e129-31. 

Right Ventricle: clinical case 



RADIOLOGICAL RISK OF MDCT 

LAR (F, 20 y): 0.7%  
1 pts in 143 

LAR (M, 80 y): 
0.075%  

1 pts in 1338 
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