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INTRODUCTION

Visualization of potentially arrhythmogenic substrate obtained by cardiac imaging before and during an ablation procedure can help focus attention on culprit regions to treat ventricular tachycardia (VT).

Late gadolinium-enhanced cardiac magnetic resonance (CMR) is the reference technique for tissue characterization and spatial extent, topography, transmurality and heterogeneity of myocardial scar. [START_REF] Desjardins | Infarct architecture and characteristics on delayed enhanced magnetic resonance imaging and electroanatomic mapping in patients with postinfarction ventricular arrhythmia[END_REF][START_REF] Wijnmaalen | Head-to-head comparison of contrast-enhanced magnetic resonance imaging and electroanatomical voltage mapping to assess post-infarct scar characteristics in patients with ventricular tachycardias: real-time image integration and reversed registration[END_REF] However, CMR-methods have substantial limitations in patients with VT in terms of availability, reproducibility across vendors/sites, quality and safety in patients with ICDs. Moreover, the spatial resolution of conventional CMR-methods (usually several millimeters) may be inadequate to accurately characterize severely remodeled chronic infarcts. In contrast, multi-ditector computed tomography (MDCT) is more readily available, highly reproducible across vendors/sites, less limited by ICDs, and has unparalleled spatial resolution (about 500µm), and MDCT can accurately assess LV wall thickness (WT). [START_REF] Gerber | Characterization of acute and chronic myocardial infarcts by multidetector computed tomography: comparison with contrast-enhanced magnetic resonance[END_REF][START_REF] Kanza | Quantitative assessment of regional left ventricular wall thinning and thickening using 16 multidetector row computed tomography: comparison with cine magnetic resonance imaging[END_REF] Wall thinning has been shown to co-localize with voltage-defined scar (peak-to-peak bipolar amplitude<1.5 mV) [START_REF] Tian | Three-dimensional contrast-enhanced multidetector CT for anatomic, dynamic, and perfusion characterization of abnormal myocardium to guide ventricular tachycardia ablations[END_REF] , but to our knowledge WT maps have not been directly compared to activation maps during VT. We hypothesized that areas of severe thinning are indicative of denser scar acting as zones of conduction block, and that VT-isthmuses would instead be observed in channels of relatively preserved thickness within scar. This study aimed to characterize the relationship between WT channels derived from MDCT and VT-isthmuses as defined by high density activation mapping.

METHODS

Patient Selection

Of 30 consecutive patients who underwent catheter ablation for post-myocardial infarction, VT using the Orion TM multipolar basket catheter and the Rhythmia TM system (Boston Scientific, Marlborough, MA, USA), 9 patients with complete VT activation maps which covers an entire cycle length (CL) were included. All patients had episodes of repetitive, sustained VT requiring external cardioversion or ICD interventions. The research was approved by local ethics committees. Prior written informed consent to participate was obtained from all participants, according to institutional guidelines.

Image Acquisition

Contrast-enhanced MDCT was performed with a 2×192 detector dual-source scanner (Somatom Force, Siemens Healthcare, Forchheim, Germany), 1 to 3 days prior to the ablation procedure. Images were acquired in mid-diastole using prospective ECG-triggering during an expiratory breath-hold, with tube voltage and current adapted to patient morphology. Acquisition was performed in the arterial phase after the injection of a dual-phase bolus of iodinated contrast agent, i.e. 60mL of 100% contrast at the rate of 5 ml/s, followed by 80mL of 50/50% contrast/saline at the same rate.

Image Segmentation

Image processing was performed by 2 trained technicians using the MUSIC platform (Liryc, Université de Bordeaux, Bordeaux & INRIA, Sophia Antipolis, France), as described previously [START_REF] Komatsu | Regional myocardial wall thinning at multidetector computed tomography correlates to arrhythmogenic substrate in postinfarction ventricular tachycardia: Assessment of structural and electrical substrate[END_REF][START_REF] Cochet | Integration of merged delayed-enhanced magnetic resonance imaging and multidetector computed tomography for the guidance of ventricular tachycardia ablation: A pilot study[END_REF][START_REF] Yamashita | The role of high-resolution image integration to visualize left phrenic nerve and coronary arteries during epicardal ventricular tachycardia ablation[END_REF][START_REF] Stolzmann | Reference values for quantitative left ventricular and left atrial measurements in cardiac computed tomography[END_REF] . Briefly, the cardiac chambers, ventricular epicardium, ascending aorta, and coronary sinus (CS) were segmented semi-automatically [START_REF] Cochet | Integration of merged delayed-enhanced magnetic resonance imaging and multidetector computed tomography for the guidance of ventricular tachycardia ablation: A pilot study[END_REF] , and ventricular endocardium automatically. WT was automatically computed from endoand epicardial contours. We used 5-mm as a cutoff for significant myocardial thinning based on previously reported MDCT values of WT in a healthy population [START_REF] Stolzmann | Reference values for quantitative left ventricular and left atrial measurements in cardiac computed tomography[END_REF] . A 3-dimensional patient-specific model comprising all anatomical information was generated and exported in Matlab (The Mathworks, Inc., Nattick, MA) for subsequent post-hoc integration with electroanatomical geometries.

Electrophysiological Study

Electrophysiological studies were performed blinded from MDCT results. A 5-French decapolar and quadripolar catheter were placed in the CS and the right ventricle (RV), respectively. The LV endocardium was accessed using a transseptal approach. Pericardial access was obtained via a percutaneous subxiphoid puncture if required [START_REF] Sosa | A new technique to perform epicardial mapping in the electrophysiology laboratory[END_REF][START_REF] Jaïs | Elimination of local abnormal ventricular activities: a new end point for substrate modification in patients with scar-related ventricular tachycardia[END_REF] . A voltage map was acquired with Rhythmia during both sinus rhythm (SR) and induced VT with the support of a steerable long sheath (Agilis, St Jude Medical, Saint-Paul, MN, USA).

Activation maps were created using the standard beat acceptance criteria (automatic) based on (i) CL variation (ii) ECG QRS mophology, (iii) catheter motion (iv) electrogram stability (v) catheter tracking quality, and (vi) respiration gating. The confidence mask parameter was nominally set at 0.03mV, which was manually lowered to be as close as possible to the noise threshold, to allow visualization of the entire circuit. [START_REF] Takigawa | Revisiting anatomic macroreentrant tachycardia after atrial fibrillation ablation using ultrahigh-resolution mapping: Implications for ablation[END_REF][START_REF] Takigawa | A simple mechanism underlying the behavior of reentrant atrial tachycardia during ablation[END_REF] In SR, all points within 2mm of the surface were analyzed, and local abnormal ventricular activities (LAVAs) were manually annotated in areas with coexisting LAVA and far-field activity. Areas of scar and dense scar were defined as <0.8 and <0.2 mV. [START_REF] Sacher | Voltage threshold for high density mapping catheter with short interspaced small electrodes[END_REF][START_REF] Martin | Use of Novel Electrogram "Lumipoint" Algorithm to Detect Critical Isthmus and Abnormal Potentials for Ablation in Ventricular Tachycardia[END_REF] VT inducibility was assessed with 2 drive trains (600 and 400ms) with up to 3 extrastimuli decremented to 200ms (or ventricular refractory period) from the RV apex after the creation of the activation map during SR. After the induction of VT, sustained VT was mapped and ablation was performed with the guidance of conventional activation and entrainment mapping. Regardless of VT termination with ablation, LAVA ablation was always subsequently performed with the endpoint of LAVA elimination. [START_REF] Jaïs | Elimination of local abnormal ventricular activities: a new end point for substrate modification in patients with scar-related ventricular tachycardia[END_REF] Radiofrequency energy was delivered using an irrigated 3.5-mm-tip ablation catheter (Thermocool® SF catheter, Biosense Webster, Diamond Bar, CA), with a power of 35-50W endocardially and 25-35W epicardially. Where LAVA could be discerned to follow a distinct activation sequence on EAM, the earliest signals were targeted first. After ablation, the areas previously displaying LAVA were remapped.

In the presence of residual LAVA, further radiofrequency ablation was performed. At the end of the procedure, induction of VT was repeated with programmed stimulation using the same protocol as before ablation.

Post-hoc analysis

The 3D-EAM was merged on the MDCT geometries on the Rhythmia TM system (Boston Scientific, Marlborough, MA) using identifiable anatomic reference points (Superior vena cava, inferior vena cava, left atrium, CS, aortic root, LV apex, and mitral annulus (MA) [3, 6, 9, and 12 o'clock]) to align both surfaces (Figure 1). The analyses were then performed using custom-built software in Matlab (The Mathworks, Inc., Nattick, MA). On MDCT data, a CT-channel was defined according to the following 3 criteria, as shown in Figure 2. 1. Abnormal thickness (<5 mm) 2. Thickness on both edges thinner than that inside the channel. 3. Length longer than width.

CT-channels were identified by a consensus of blinded analyses by 3 trained physicians (one radiologist and two electrophysiologists). The contours of each CT-channel were traced on the CT geometry.

On electroanatomical maps, a VT-isthmus was defined as follows. 1. Regions sequentially activated during the diastolic phase of VT 2. Confirmed by entrainment pacing [START_REF] Stevenson | Exploring postinfarction reentrant ventricular tachycardia with entrainment mapping[END_REF] or direct termination during ablation on the site with the diastolic potentials.

Additionally, the VT-isthmus was divided into three portions based on the local activation time in the activation map in the present study; the first third of the diastolic phase is referred to as the entrance (early diastolic phase), the second third as the central isthmus (mid-diastolic phase), and the last third as the exit (late diastolic phase). Isthmuses and nearby edge zone areas were manually traced on the EAM geometry.

After registration, SR and VT maps, including electrophysiological isthmus segmentations, were projected on the CT geometry using a nearest-neighbor approach. This allowed automated comparison between electrophysiological findings and wall thickness measurements. Wall thickness and isthmus areas were directly compared with LAVA distributions. The spatial correlation between electrophysiological isthmuses and CT-channels was analyzed.

Statistical Analysis

Categorical data were expressed as numbers and percentages. Continuous data for normally distributed variables were expressed as mean±SD and non-normally distributed data as median (25 th -75 th percentiles).

Comparisons were performed with, Student's t test or Kruskal-Wallis analysis. Logistic regression analysis was performed to elucidate the factors predictive of CT-channels associated with VT-isthmuses. All tests were 2-tailed, and a P value of <0.05 was considered statistically significant.

RESULTS

Patient characteristics and characteristics of CT-channels

The baseline characteristics of the 9 patients and CT-channel characteristics are shown in Table 1 and2, respectively. Median thickness was 2.4[2.1-3.5] mm inside CT-channels, and 1.6[0.9-2.2] mm on their edges (P<0.0001). No channel was identified in regions thinner than 1mm and no edge region was identified in regions thicker than 4mm.

VT Activation mapping and ablation

The characteristics of VT activation maps are shown in Table 3. VT was induced in all patients. In total, 32 different VTs (median 4 per patient) were observed, of which complete activation maps were acquired in 10 (mean CL=429+/-77ms). In one patient (Pt-7), epicardial mapping was performed with a VT-isthmus, since neither diastolic potentials during VT nor LAVAs during SR were observed endocardially. Median length and width of VT-isthmuses measured on the 3D-EAM were 38+/-15mm. All VTs were terminated by ablation or mechanically terminated on the VT-isthmus except for one, which was overdrive-paced due to poor hemodynamic tolerance. Complete LAVA elimination was not achieved in 1/9 (11.1%) patient because of an extensive LAVA distribution. Mean procedure and ablation times were 280±48 min and 57±18 minutes, respectively.

CT-thickness vs LAVA in SR

All but one patients (incessant VT) had a voltage map during the sinus rhythm prior to VT induction and ablation. In a total of 35217 points, 1070(3.0%), 4164(11.8%), 4615(13.1%), 4277(12.1%), 3173(9.0%), and 17918(50.9%) points were distributed in WT:0-1mm, WT:1-2mm, WT:2-3mm, WT:3-4mm, WT:4-5mm area, and normal thickness (WT>5mm) area, respectively; out of these points, 336 (31.6%), 1113 (26.7%), 1358 (29.4%), 957 (22.4%), 475 (15.0%), and 922 (5.1%) showed LAVA potentials, respectively. One patient had a maximal proportion of LAVAs in 3-4mm, three patients in 2-3mm, two in 1-2mm, and two in 0-1mm.

CT-thickness channels vs. VT-isthmuses

Of the 10 VTs in which the VT circuit was fully characterized by activation mapping covering an entire CL, all VT-isthmuses co-localized with CT-channels. Out of the 41 CT-channels identified in the population, 21(51.2%) contained diastolic potentials during VT, including 13(31.7%) with mid-diastolic potentials. These electrical VT-isthmuses went through a single CT-channel in 3(30%) VTs, 2 CT-channels in 2(20%), 3 CT-channels in 3(30.0%), and 4 CT-channels in 2(20.0%) (Supplemental table 1). Therefore, channels defined by CT predict involvement in a critical part of the VT circuit with a sensitivity of 100% and a positive predictive value of 51.2% (Supplemental table 2).

WT at the center of CT-channels was always above 1mm (Supplemental Figure 1A). WT on CT-channel edges was always less than 4mm (Supplemental Figure 1B). Examples of CT-channels containing diastolic activity during VT are shown in Figure 3A/Video 1 and Figure 3B/Video 2. Table 4 compares the CT-channel characteristics between those hosting diastolic activation during VT and those that did not. Univariate analysis identified three significant morphological predictors of diastolic activation during VT, two of which remained independent predictors on the multivariate analysis: longer CT-channels (P=0.04, OR 1.05(1.00-1.10)), thinner (but>1mm) CT-channels (P=0.03, OR 0.36(0.14-0.90)). CT-channels parallel to the MA was weakly associated (P=0.07, OR 3.93(0.89-17.42)). A WT at CT-channel center of 1-4mm and a length >2cm predicted an electrophysiological VT-isthmus with 86% sensitivity and 60% specificity. CT-channels implicated in VT also had a higher proportion of LAVA, although the difference did not reach statistical significance (P=0.09).

Outcome during follow-up

During a mean follow-up of 19.7±15.5 months, 2 patients had VT recurrence (Pt-3 and Pt-6). In the Pt-3, the index procedure failed to achieve complete LAVA elimination and a post-hoc analysis of CT-channel vs VT-isthmus showed that some of the CT-channels had not been completely transected. During the redo procedure, a VT with a different morphology from the index procedure was successfully mapped and terminated at a site with a mid-diastolic potential corresponding with one of the CT-channels, although using a different exit from the index VT. In the Pt-6, the index procedure ended with a complete LAVA elimination.

The post-hoc analysis of CT-channel vs VT-isthmus showed that all regions matched to CT-channels were well ablated. As endocardial LAVAs were completely ablated in the index procedure, an epicardial approach was prepared for the redo procedure. The redo procedure identified 2VTs with different morphologies from those observed during the index procedure, one of which was mappable. The epicardial map demonstrated mid-diastolic potentials at a site immediately opposite to the CT-channel identified on the endocardium and the VT was terminated at this site. Residual epicardial LAVAs identified in this area were all eliminated and no endocardial ablation was required. No recurrence was seen afterward in these two patients.

DISCUSSION

This study is, to our knowledge, the first to compare the distribution of CT-defined anatomical channels with VT-isthmuses. The main findings are that (1) CT wall thickness maps of the MI scar are feasible and identify CT-channels; (2) These CT-channels are thin, with edges thinner by at least 1 mm; (3) Electrical VT-isthmuses co-localize with one or more of the CT-channels in 100%, and 50% of CT-channels correspond to VT-isthmuses; (4) The CT-channels hosting VT-isthmuses may have some morphological characteristics.

CT-channel vs. VT-isthmus

In the present study, we found that all VT-isthmuses used one or two CT-channels and that 51.2% of CT-defined channels hosted a VT-isthmus, (Sensitivity of 100% and positive predictive value of 51.2%) (Supplemental table 2).

Previous reports have shown that the scar extent on LGE-CMR is significantly associated with VT-inducibility and prognosis in patients with structural heart disease [START_REF] Roes | Infarct tissue heterogeneity assessed with contrast-enhanced MRI predicts spontaneous ventricular arrhythmia in patients with ischemic cardiomyopathy and implantable cardioverter-defibrillator[END_REF][START_REF] Nazarian | Magnetic resonance assessment of the substrate for inducible ventricular tachycardia in nonischemic cardiomyopathy[END_REF] . In addition, scar transmurality, defined as the ratio of post-infarct scar thickness to left ventricular WT has been associated with EGM characteristics on EAM [START_REF] Desjardins | Infarct architecture and characteristics on delayed enhanced magnetic resonance imaging and electroanatomic mapping in patients with postinfarction ventricular arrhythmia[END_REF][START_REF] Wijnmaalen | Head-to-head comparison of contrast-enhanced magnetic resonance imaging and electroanatomical voltage mapping to assess post-infarct scar characteristics in patients with ventricular tachycardias: real-time image integration and reversed registration[END_REF][START_REF] Dickfeld | MRI-guided ventricular tachycardia ablation: integration of late gadolinium-enhanced 3D scar in patients with implantable cardioverter-defibrillators[END_REF][START_REF] Perin | Assessing myocardial viability and infarct transmurality with left ventricular electromechanical mapping in patients with stable coronary artery disease: validation by delayed-enhancement magnetic resonance imaging[END_REF][START_REF] Codreanu | Electroanatomic characterization of post-infarct scars comparison with 3-dimensional myocardial scar reconstruction based on magnetic resonance imaging[END_REF] . The utility of both MDCT and CMR in VT ablation has been previously reported [START_REF] Tian | Three-dimensional contrast-enhanced multidetector CT for anatomic, dynamic, and perfusion characterization of abnormal myocardium to guide ventricular tachycardia ablations[END_REF][START_REF] Esposito | Cardiac CT With Delayed Enhancement in the Characterization of Ventricular Tachycardia Structural Substrate: Relationship Between CT-Segmented Scar and Electro-Anatomic Mapping[END_REF] , and MDCT has been shown to reliably identify areas of low voltage, identified using a 3D mapping system 7, [START_REF] Esposito | Cardiac CT With Delayed Enhancement in the Characterization of Ventricular Tachycardia Structural Substrate: Relationship Between CT-Segmented Scar and Electro-Anatomic Mapping[END_REF] . The present study provides the further possibility that CT-WT channels can be used to identify the VT-isthmus with high sensitivity. In post-MI scar, the thinnest parts (channel edges) are likely to have no or very few surviving bundles. They could therefore act as zones of block, or pseudo-block due to relatively slower transverse conduction, whereas the relatively thicker channels between the thinnest areas may host residual slowly conducting bundles.

Although MDCT may identify VT isthmuses, it does not identify whether the channel should be approached from the endocardium versus the epicardium. In Pt-6, all the pre-procedure CT channels appeared to have been ablated using the conventional approach, yet the patient had VT recurrence requiring an epicardial approach. Further, in Pt-7, VT with an epicardial isthmus was observed even though no LAVAs were identified endocardially. Although the endocardial approach is usually sufficient post myocardial infarction, an epicardial approach may be also taken into consideration for re-do procedures where transection of all channels was achieved in the index procedure.

CT-channel characteristics more associated with mapped VT-isthmuses

As some rapid or unstable VTs were not successfully mapped, we were unable to demonstrate a relationship between the VT-isthmuses and CT-channels in these VTs. Nevertheless, some morphological characteristics were statistically associated with mapped VT-isthmuses. Thinner, longer channels, and channels parallel to the MA were more frequently functional (associated with a mapped VT-isthmus). However, even long CT-channels are not systematically predictive of VT-isthmuses, particularly in thicker tissue. This observation fits well with another observation in our study, that LAVAs are much less frequent when wall thickness is above 4mm. In these regions, myocardium is healthier, most likely associated with more normal conduction properties, and therefore less likely to participate in a VT-isthmus. These morphological characteristics may be useful to guide ablation of the higher-risk CT-channels. However, more data should be collected; although the channel morphologies were different between those supporting VT and those not, there was significant overlap between groups. Further, the association between VT-isthmuses and channels parallel to the MA further corroboration due to the weak statistical significance and lack of a theoretical explanation for the finding. Although one could speculate that channels bordered by basal scar and the MA support VT more frequently because the MA is a complete anatomical insulator. This is of major importance as we cannot rule out that some CT-channels are functional VT-isthmuses for VTs that were simply not induced in this study. A practical approach (aiming at the best single procedure success rate) could target all CT-channels in order to ensure the most comprehensive ablation of the VT substrate.

Relationship between wall thickness and LAVAs

The present study also describes the distribution of LAVAs in the scar area using an high-resolution mapping system. 20-30% of all points in the WT<4 mm had LAVAs. Indeed, LAVAs were overall most frequently identified in the thinnest WT area (0-1mm). However, individually, LAVA distribution was highest in this thinnest area only in 2 patients, and CT-channels used as VT-isthmus were never found in these thinnest regions. These results suggest that LAVA distribution in the thinnest areas (<1mm) may be not associated with the maintenance of VT despite the high prevalence of LAVAs. Although complete LAVA elimination is associated with better outcomes [START_REF] Sosa | A new technique to perform epicardial mapping in the electrophysiology laboratory[END_REF] , LAVA elimination in the thinnest areas may not be always necessary to avoid VT recurrence (at least in slow VT mapped in the present study). Although more detailed characteristics of LAVA such as voltage and/or delay may be associated with the maintenance of VT, LAVA distribution in SR itself may be not enough to narrow the ablation target.

Clinical implications

CT scans are easy to obtain, reproducible from center to center, and of very consistent quality, allowing for high spatial resolution assessment of the post MI Scar. Wall thickness maps describe CT-channels that host 100% of VT-isthmuses. This information -available before the procedure -refines the substrate definition, is highly sensitive and could be more specific than the 3D-EAM of the substrate. By providing more specific and clearly defined ablation targets, this pre-procedural diagnostic phase could help the operator to use a more focused ablation strategy and shorten traditionally long VT ablation procedures.

Study limitations

The first limitation of the present study is that not all VTs were mappable, and therefore the VTs mapped may not be representative of the whole population of VTs. VTs were not always sufficiently stable or tolerable for complete mapping. However, sufficient mapping data was acquired per patient and CT channel to allow for valid statistical analyses. Another limitation is related to the potential mis-registration between imaging and electroanatomical mapping geometries. This aspect was partly addressed by using state-of-the-art technologies embedded in 3D-EAM, and did not prevent identification of matching CT-channels and VT-isthmuses.

However, the geographical compatibility between the CT-image and 3D-EAM should be prospectively examined. Third, although the concept is likely to be similar in faster or unstable VTs, this is not proven as the findings are derived from stable slower VTs. Also, the applicability to non-ischemic VTs requires further assessment as the mechanism and distribution of scars (substrates) are different Fourth, especially in patients with ICD storm or incessant VTs, renal dysfunction may prevent contrast CT acquisition and therefore may limit generalizability of these results to sicker patients with VT. Finally, the efficacy and safety should be compared with a standard ablation strategy.

CONCLUSION

CT scan wall thickness maps identify CT-channels which host VT-isthmuses consistently. Half of the CT-defined channels are associated with the critical isthmus of mapped VT. If not all CT-channels are functional VT-isthmuses, perhaps due to VT non-inducibility, longer and thinner (but>1mm) CT-channels parallel to the mitral annulus are more frequently associated with VT-isthmuses. The integration of these 3D models describing clear and focused targets could help to shorten VT ablation procedures, and potentially improve outcomes, but the clinical impact of this approach needs to be tested in further prospective trials. 
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	t No.	Total scar area, cm 2	Dense scar area ,cm 2	Number of CT-channel	Length, mm	Width, mm	Area, cm 2	WT (channel center) ,mm	WT (channel edge) ,mm	Channel parallel to the MA
	1	121.81	44.71	4	37.8[24.0-58.4)	11.9[10.0-17.5] 1.93[1.63-4.43]	2.4[2.2-3.4]	1.9[1.5-2.3]	3[75.0%]
	2	118.92	13.26	7	20.7[17.6-26.1]	7.9[7.3-11.5]	1.03[0.88-1.74]	3.5[2.3-3.7]	2.9[2.1-3.1]	4[57.1%]
	3	110.1	60.8	7	38.8[31.4-62.0]	14.0[9.2-32.0]	1.46[1.23-12.0]	2.3[1.9-3.5]	1.3[0.9-1.7]	4[57.1%]
	4	46.4	20.2	3	17.7[9.9-36.8]	8.6[7.9-9.0]	1.59[0.90-1.92]	2.1[1.0-2.5]	0.8[0.6-0.9]	2[66.7%]
	5	47.7	17.1	4	15.0[11.0-21.7]	5.1[3.4-9.8]	0.90[0.54-1.34]	2.3[2.0-2.7]	1.4[0.7-1.6]	4[100%]
	6	85.1	24.8	7	33.2[30.0-44.9]	16.5[10.9-19.9] 1.75[1.55-3.58]	3.0[2.1-4.6]	1.3[0.9-1.7]	2[28.6%]
	7	86.4	51.9	1	52.5	18.1	3.79	2.1[2.1-2.1]	0.7[0.7-0.7]	1[100%]
	8	45	8	5	18.7[15.6-22.6]	7.2[6.4-16.8]	1.29[1.11-1.75]	2.8[2.3-3.5]	2.0[1.9-2.4]	3[60.0%]
	9	54.9	36.3	3	36.8[33.2-41.1]	7.7[7.0-44.6]	1.76[1.11-2.78]	1.7[1.2-2.1]	0.6[0.6-0.9]	2[66.7%]
	dian	85.1[47.1-114.5] 24.8[15.2-48.3]	4[3-7]	30.0[18.5-40.2]	10.9[7.2-15.9]	1.55[1.05-2.28]	2.4[2.1-3.5]	1.6[0.9-2.2]	24/41[58.5%]
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CT,computed tomography; MA,mitral annulus; WT,wall thickness
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