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ABSTRACT Background Ultra high-density mapping allows very accurate characterization of mechanisms involved in atrial tachycardia (AT). Some complex patterns may involve a duration of atrial activation (AAD) which is longer than the tachycardia cycle length (TCL) which makes maps difficult to interpret. Prevalence and characteristics of such ATs are unknown. Methods consecutive patients (n=100) undergoing ablation of 125 right (n=21) or left (n=104) ATs using ultra-high-density mapping were retrospectively included. Offline calculation of right or left AAD was compared to TCL. Results Mean TCL was 293±65 ms and mean AAD was 291±74 ms (p=ns). AT mechanisms were macro-reentry in 74 (59%), localized reentry in 27 (22%) and focal AT in 21 (17%) (mixed type in 3). Fifteen ATs (12%) had AAD > TCL (71±45 ms longer, from 10 to 150 ms). TCL = AAD in 97 ATs (78%) while 13 ATs (10%) had AAD < TCL (focal AT in each case). There was no difference between right and left atrium for prevalence of ATs with AAD > TCL. There were significant differences in AT mechanisms according to the AAD/TCL ratio (p<0.0001) with localized reentry showing more often AAD > TCL compared to focal AT and macro reentry. Conclusion ATs with AAD > TCL are present in around 10% of ATs referred for ablation, mostly in ATs caused by localized reentry. Ultra high-density mapping allows detection of these complex patterns of activation. KEY WORDS: atrial tachycardia ; tachycardia cycle length ; activation duration ; focal tachycardia ; reentry ; bystander ; ablation Condensed abstract Ultra high-density mapping allows very accurate characterization of mechanisms involved in atrial tachycardia (AT) but complex patterns involving a duration of atrial activation (AAD) longer than the tachycardia cycle length (TCL) have not been investigated so far. Hundred consecutive patients undergoing ablation of 125 right or left ATs using ultra-highdensity mapping were retrospectively included. Offline calculation of right or left AAD was compared to TCL. Fifteen ATs (12%) had AAD > TCL. There was no difference between right and left atrium for prevalence of ATs with AAD > TCL, with localized reentry showing more often AAD > TCL compared to focal AT and macro reentry.

Introduction

Detailed knowledge of the precise mechanisms underlying atrial tachycardia (AT) remains challenging, especially in patients with complex atrial scarring from previous atrial ablation or surgery. Ultra high-density mapping may achieve very accurate characterization of circuits/mechanisms in atrial tachycardia (AT) [START_REF] Latcu | Selection of Critical Isthmus in Scar-Related Atrial Tachycardia Using a New Automated Ultrahigh Resolution Mapping System[END_REF]. For example, bi-atrial AT or dual/triple loop reentry have been described using high-density mapping with the Rhythmia ™ 3D electro-anatomic system [START_REF] Kitamura | Characteristics of Single-Loop Macroreentrant Biatrial Tachycardia Diagnosed by Ultrahigh-Resolution Mapping System[END_REF][START_REF] Takigawa | Comprehensive Multicenter Study of the Common Isthmus in Post-Atrial Fibrillation Ablation Multiple-Loop Atrial Tachycardia[END_REF]. Due to the high resolution/density of the acquired data and smart annotation of complex EGM, this 3D mapping system may reveal unexpected complex mechanisms and reentry characteristics (4) possibly misdiagnosed by other 3D-electroanatomic systems [START_REF] Anter | Evaluation of a novel high-resolution mapping technology for ablation of recurrent scar-related atrial tachycardias[END_REF].

Another very complex and unexpected AT feature would be met when duration of atrial activation (AAD) exceeds the tachycardia cycle lenght (TCL) [START_REF] Ikeguchi | Novel use of postpacing interval mapping to guide radiofrequency ablation of focal atrial tachycardia with long intra-atrial conduction time[END_REF]. Even if apparently paradoxical, this may be theoretically possible in case of major conduction disturbances in some parts of the atrium, for example in extremely scarred atrial tissues either from disease evolution or extensive ablation/surgery. This complex pattern of activation, sometimes suspected in confusing and chaotic, difficult-to-understand maps [START_REF] Ikeguchi | Novel use of postpacing interval mapping to guide radiofrequency ablation of focal atrial tachycardia with long intra-atrial conduction time[END_REF], remains very difficult to prove. Standard 3D mapping systems, are not able to clearly depict activation waves outside the « window of interest » which is not expected to exceed the TCL. Because the Rhythmia ™ system does not simply rely on a « window of interest » but rather on showing propagation of any depolarizing wave whatever the timing, we postulated that it could deal with this issue if it really exists.

The aim of this study was to 1) identify AT demonstrating AAD longer than TCL, 2) assess their prevalence, and 3) evaluate the mechanisms and characteristics associated with these ATs using the Rhythmia ™ system.

Methods

Consecutive patients undergoing percutaneous RF ablation of AT using high density mapping with the Rhythmia ™ system were retrospectively included at our both centers from the end of 2014 to the begining of 2017. Bi-atrial ATs were excluded, together with ATs displaying irregular TCL (beat-to-beat variations > 10% TCL or > 20 msec) [START_REF] De Ponti | Treatment of macro-re-entrant atrial tachycardia based on electroanatomic mapping: identification and ablation of the mid-diastolic isthmus[END_REF] or showing dissociated part of the atrium (i.e. no 1:1 relation to the mapped AT). Anti-arrhythmic drugs were withheld at least 5 half-lives before the procedure with the exception of amiodarone.

Mechanisms of AT were defined as focal (concentric activation of the whole atrium from one localized area without returning wavefront to this area -i.e. no « early meets late »), localized reentry (recording of a full reentry circuit not related to macro reentry), macroreentry (reentry circuit including either the cavo-tricuspid isthmus, left atrial roof and/or the mitral isthmus) or a combination of these. AT mechanisms were mainly assessed by analyzing activation maps and by the termination of AT during ablation. While entrainment mapping may characterize focal or reentrant mechanisms as well, this technique was marginally used here because of the risk of AT modification or interruption. Based on our previous experience, ultra-high definition mapping alone may depict AT mechanisms with enough precision using the Rhythmia TM system [START_REF] Maury | Comparison between novel and standard highdensity 3D electro-anatomical mapping systems for ablation of atrial tachycardia[END_REF].

Right and/or left AAD were calculated and compared to the AT cycle length. TCL was defined by the duration between consecutive stable local activation at the reference catheter.

AAD was determined by analyzing propagation maps while programming the width of the activation wave front (brown wave) to 10 to 20 ms. AAD was defined by the time required to activate all parts of the atrium by a single or multiple simultaneous wavefronts.

for focal AT, AAD was evaluated by the duration between the onset of focal emergence -earliest atrial activation -and the end of the depolarizing wave coming from this focal discharge after the entire atrium has been activated.

for reentry, an arbitrary reference point was chosen and the wavefront boundary (or boundaries) was tracked over the entire atrium until it returned to this reference point. If the entire atrium was depolarized within 5 ms of the returning wave, AAD and TCL were considered equal. If there was continued activation of some part of the atrium not previously depolarized by the tracked wavefront(s) for a period 5 ms greater than the TCL, AAD was determined to be greater than the TCL.

Pulmonary veins activation was not included in the calculation. Examples, methods of calculation and explanations of ATs with AAD>TCL are provided in figures 1 to 3 (focal AT) to 4 to 6 (reentry). Movies are provided in supplementary files for illustrating these examples.

Signed informed consent was obtained from all patients and the study has been performed in accordance with ethical standards and declared to the CNIL (Commission Nationale de l'Informatique et des Libertés) according to the French law.

Statistics

Categorical variables were described as numbers and percentages and compared using Chi-square test or Fisher's exact test as appropriate. Continuous variables were expressed as mean ± standard deviation and compared using unpaired t-test. Arrhythmia-free Kaplan-Meier survival curves were built and compared using the log-rank test.

Analysis and calculations were performed using StatView ™ program (Abacus Concepts, Inc. Berkeley, CA 1992-1996, version 5.0). A p value < 0.05 was considered statistically significant for each analysis.

Results

Hundred consecutive patients undergoing ablation of 125 ATs using ultra-high density mapping with the Rhythmia ™ system were retrospectively included (21 right and 104 left AT) (1 to 4 AT per patient, mean 1.25). Clinical characteristics of the patient population are depicted in table I. Ninety percent had already undergone atrial ablation and almost half had a structural heart disease.

Standard atrial programmed atrial stimulation or 250 msec burst pacing were performed when the patient was in sinus rhythm at the onset of the procedure. Isoproterenol was used when tachycardia was not inducible at baseline.

Mean procedural duration was 244±79 min and mean fluoroscopy duration was 55±33 min. Mapping time for each AT was 925±445 sec. A mean of 13550±6316 points were recorded for each AT, corresponding to 1422±667 beats. RF ablation was performed using standard irrigated catherers (Biosense Thermocool ™, n=108, Boston IntellaNav™ n=3) or contact force irrigated catheters (Abbott, TactiCath™, n=14). All but eight ATs were successfully terminated during RF delivery (mean time to AT termination 386±852 sec).

There was no acute complication except cerebral haemorrhage in one patient a few hours after the procedure.

Mean TCL was 293±65 ms and mean AAD was 291±74 ms (p=ns). AT mechanisms were macro-reentry in 74 (59%), localized reentry in 27 (22%) and focal AT in 21 (17%) (mixed type in 3). There were 5 focal, 13 macro and 3 localized reentry for right ATs vs 16, 61 and 24 for left ATs respectively (p=ns).

TCL was equal to AAD in 97 ATs (78%).

Thirteen ATs (10%) had AAD shorter than TCL (106±82 ms shorter, from 10 to 317 ms) representing 20 to 97 % of TCL (mean 67±21), and all of them were focal AT.

Fifteen ATs (12%) had AAD longer than TCL (71±45 ms longer, from 10 to 150 ms) (4 focal AT, 3 macro and 8 localized reentry) due to delayed activation (wave extinction at some distant parts of the atrium after a new activation has begun in the circuit of at the focus).

ATs with AAD shorter, equal or longer than TCL were found either in the right or left atrium without significant differences (19, 71 and 10% for right ATs versus 9, 79 and 12% for left AT, p=ns).

For ATs with a single mechanism (n=122), there were significant differences in AT mechanisms according to the AAD/TCL ratio (see or without ATs with AAD>TCL (p=0.9 for each comparison).

Discussion

Previous extensive ablation and/or atrial scaring or fibrosis may significantly prolong right or left intra-atrial conduction times and thus may alter paths of activations outside reentry circuits or centifugal ATs, making activation maps confusing and diagnosis more difficult [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF].

In this study, we found that ATs demonstrating AAD longer than TCL were not exceptional, representing around one of ten ATs referred for ablation at our centers. These ATs are more frequently observed in case of localized reentry and may be equally seen in the right or left atrium without any other significant clinical correlation.

Ultra high-density mapping may facilitate recognition and understanding of these complex patterns of activation, which are possibly more difficult to understand using more conventional 3D mapping systems. Using these systems, EGMs at distant sites not belonging to the current activation wave will be tagged as it appears in the annotation window inducing some confusion. The « window of interest » is usually chosen close to the cycle length duration in these systems, which only represents the time between consecutive focal activations, or the duration of a complete circuit reentry. This might be different from the complete atrial activation time, which may include delayed areas and/or by-stander or dead end pathways. Ultra-high density mapping recording thousands of points/electrograms allows to better define the different activation waves, irrespective to their relative timing in the « window of interest ». Thus visualization and recognition of complex patterns of activation is easier and helps understanding what is going on during the whole atrial activation.

Apart from one previous case report [START_REF] Ikeguchi | Novel use of postpacing interval mapping to guide radiofrequency ablation of focal atrial tachycardia with long intra-atrial conduction time[END_REF], to the best of our knowledge only one previous study investigated ATs associated with atrial conduction disturbances [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF]. In this study including thirteen focal ATs with confusing activation mimicking macroreentry or with fully chaotic activation and disorderly color arrangement, AAD approached and sometimes overpassed the duration of the « window of interest » (max 1.3 times longer) [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF]. Even if AAD was not compared to TCL in this study, the « window of interest » was set only 10 to 20 msec less to TCL.

In our study, ATs with AAD > TCL were in fact ATs where distant areas in the same chamber were depolarized late after focal activation or far from the reentrant wave, and whose conduction properties/size allowed to perpetuate activation once the following cycle had begun.

Using other 3D mapping systems, uninterpretable mapping was observed in about 10% of ATs occurring after previous AFib or AT ablation, which were finally related to focal AT in every case [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF]. The use of entrainment and post-pacing interval was the only way to fix this issue in studies using more conventional 3D mapping systems [START_REF] Ikeguchi | Novel use of postpacing interval mapping to guide radiofrequency ablation of focal atrial tachycardia with long intra-atrial conduction time[END_REF][START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF].

The ratio between AAD and TCL is used in the definition of mechanisms of ATs, with focal ATs usually displaying AAD < 50% of the TCL (8) -meaning that there is no atrial depolarisation during more than half of the TCL -and with AAD being equal to TCL in ATs based on reentry. AAD/TCL ratio was 16±6 % (7 to 26) in right focal ATs [START_REF] Shalganov | Bi-atrial and right atrial activation times help to differentiate focal from macroreentrant right atrial tachycardias[END_REF]. In our study, when ATs with AAD>TCL were excluded, focal ATs had 74±23 % mean AAD/TCL (from 20 to 100%).

But if focal ATs are usually expected to manifest centrifugal activation pattern with atrial activation time accounting for <50% of TCL [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF], this depends however on both TCL and AAD. The atrial activation duration as measured during sinus rhythm or coronary sinus pacing has been reported to vary significantly, from 30 to 100 ms for the right and from 80 to 110 ms for the left atrium, according to the presence of previous surgery, AFib or type of AT [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF][START_REF] Shalganov | Bi-atrial and right atrial activation times help to differentiate focal from macroreentrant right atrial tachycardias[END_REF][START_REF] Lin | Comparison of left atrial electrophysiologic abnormalities during sinus rhythm in patients with different type of atrial fibrillation[END_REF][START_REF] Teh | Electroanatomic remodeling of the left atrium in paroxysmal and persistent atrial fibrillation patients without structural heart disease[END_REF] that may impact the atrial activation duration. Since ATs with a TCL less than these values are not met in clinical practice, the usual definition of focal AT having AAD less TCL remains true for most cases, especially in healthy atrium because of fast and non disorganized atrial conduction in the whole atrium without by-stander or dead-end pathway. In very diseased atrium however, ATs may have AAD longer than TCL, especially when rapid. In our study however, ATs with AAD>TCL did not present with significantly shorter TCL but were almost exclusively observed in patients with structural heart disease and/or in case of previous ablation.

AAD longer than TCL does not mean per se that AT will degenerate into AFib because of new activation waves colliding on partially refractory tissues from the previous extinguishing wave. Successive waves simply follow altered paths of activation with local conduction disturbances without colliding themselves although complete activation of some parts of the chamber is not terminated when a new wave is arising. In our study, patients with

ATs showing AAD>TCL did nto present with more AFib recurrences. On the other hand, such scarred atria can hardly generate high rates of activation required for AFib.

Limitations:

There was possibly some selection bias in the studied population, since ATs mapped and ablated at our both centers with the Rhythmia system were redo and/or challenging cases with very diseased atrium. Accordingly, the true prevalence of ATs with AAD longer than TCL in unselected patients may possibly be lower.

Scar surface or atrial activation time during sinus rhythm or atrial pacing were not evaluated here, unlike in other studies [START_REF] Ju | Mapping of Focal Atrial Tachycardia With an Uninterpretable Activation Map After Extensive Atrial Ablation. Tricks and Tips[END_REF]. It remains to be determined whether long AAD results from high-rate activation and decremental conduction and/or area of functional blocks or from true baseline slow conduction due to fixed areas of block or both.

Biatrial mapping during AT was not performed in most cases. Therefore we may have underestimated ATs in whom the AAD is greater than TCL. However, by-stander atrium usually have short activation time, since usually less diseased. Additional studies would be needed to systematically investigate that issue.

ECG characteristics of ATs with AAD>TCL were not evaluated here. Interatrial conduction disturbances are known to enlarge P waves and to lead to specific P waves ECG patterns [START_REF] Bayés De Luna | Interatrial conduction block and retrograde activation of the left atrium and paroxysmal supraventricular tachyarrhythmia[END_REF], but but further studies will be required to determine if intra-atrial conduction delays possibly present in ATs with AAD>TCL may be detectable on 12 lead ECG Entrainment at dead-end pathways, although potentially useful in sorting such AT mechanisms, was not performed in this study (see methods). It could have been important to perform since we acknowledge that some maps remain still difficult to understand even with the Rhythmia TM system. Entrainment mapping remains an important tool for assessing the role of some atrial structures. This is especially true for dead-end pathways and also sometimes the only way to differentiate between focal AT with bystander loop and true loop with apparent block at a local isthmus.

Finally, recurrence rate was high, due to the population studied (redo cases), but is realistic in this challenging patient population: in similar patients with similar FU duration, recent series of AT ablation found a 42% recurrence rate with high density mapping (1), while

Anter E and coll. found 25% recurrences for quite shorter FU [START_REF] Anter | Evaluation of a novel highresolution mapping technology for ablation of recurrent scar-related atrial tachycardias[END_REF].

Conclusions:

Atrial tachycardia with AAD longer than TCL are not exceptional and can be present for every AT mechanism: focal, macro or localized reentry. This should be recognized as it may account for uninterpretable maps using standard 3D systems.

Clinical competencies

Using high-density mapping, expectation and recognition of atrial tachycardia having a duration of atrial activation longer than the tachycardia cycle length is useful, especially when mapping atrial tachycardia in patients with diseased atria, and may avoid misunderstanding of the mechanism.

Translational outlook

Further refinements are needed in mapping atrial tachycardia for better determination of the potential mismatch between tachycardia cycle length and duration of atrial activation.

Legends to figures and movies Figure 1. Schematic representation of a focal AT with AAD>TCL. Activation breaks before the full activation from the previous one was terminated. Figure 2. Example of a focal right AT with AAD>TCL. Lateral (left panels) and septal (right panels) views of the right atrium in different parts of the cycle length. 1. AT arises from a lateral focus while there is still final depolarisation on the septal side (arrows and brown waves). 2. Activation centrifugally invades the lateral wall while there is no more activation on the septal side. 3. Activations waves leave the lateral wall and begins to meet on the septal side. 4. Lateral wall is silent during final activation of the septal side, which will not be fully terminated before a new focal activation arises (see part 1). SVC=superior vena cava. IVC=inferior vena cava. TS=tricuspid annulus Figure 3 : succession of electrograms in the example depicted in fig 2. The concentric activation of the whole right atrium from a focal source at the lateral part (yellow arrow) is longer than the TCL. AAD is calculated from site 1 (onset of focal activation) to site 6 (termination of activation, dashed red line) and then compared to the TCL. Note that this point is slightly delayed compared to the new activation occurring at site 1. Same abbreviations as figure 2 Figure 4. Schematic representation of a reentry circuit with AAD>TCL. Activation of a bystander channel issued from the circuit leads to a whole atrial activation which exceeds the TCL. Figure 5. Example of an atrial reentry with AAD>TCL. Superior (left panels) and right lateral (right panels) views of the left atrium in different parts of the cycle length. Black dots represent areas of block. 1. Reference point of the reentry : activation goes through a lateral gap along the roof line while a remote depolarization wave invades a bystander dead-end pathway below the right inferior pulmonary vein (arrows and brown or purple waves). 2. Activation turns anteriorly and rightward to the roof line of block, dividing in the main rotating wave and a second bystander wave going anteriorly, while there is no more activation on the septal side. 3. Activation goes posteriorly through a medial gap along the roof line, while the anterior by-stander wave is descending towards the septum. 4. The main rotating wave proceeds lateraly and leftward before entering the lateral gap (reference point) while the septal by-stander activation proceeds into the dead-end pathway. This activation will terminate after step 1 of the next cycle, thus AAD is superior to TCL. LPV=left pulmonary veins. RSPV=right superior pulmonary vein. RIPV=right inferior pulmonary vein. LAA=left atrial appendage. Figure 6 : succession of electrograms in the example depicted in fig 5. Full cycle lenght activation along a localized circuit is depicted from site 1 (reference point) to 6 (yellow arrows). Sites 7 and 8 were however lately activated from an anterior site, turning around the previous ablation lines then invading a gap before ascending into the PV antrum (red arrow). Black dots represent areas of block. AAD is calculated from site 1 (onset of activation) to site 8 (termination of activation) and then compared to the TCL. Note that this site is delayed compared to the next activation at site 1 (reference point) (dashed red line). Same abbreviations as in figure 5 Movie 1 (supplementary files) : propagation movie of focal AT with AAD > TCL as depicted in figures 2 and 3 Movie 2 (supplementary files) : propagation movie of reentrant AT with AAD > TCL as depicted in figures 5 and 6 

  table II, p<0.0001). Localized reentry more often presented AAD > TCL compared to focal ATs and macro reentry. The three ATs with mixed mechanisms showed AAD equal to TCL. The difference remained highly significant when only ATs with AAD equal or superior to TCL were compared (p<0.0001) or when ATs with AAD>TCL were compared to other ATs (p=0.0015).However, patients with at least one AT with AAD>TCL did not differ regarding to gender, presence of heart failure, age, hypertension, diabetes, previous surgery or previous percutaneous ablation, presence of congenital or structural heart disease, use of class 1 or class 3 drugs, LVEF or LA volume when compared to patients without AT with AAD>TCL.There was no difference in procedure and fluoroscopy duration, mapping time, number of recorded electrograms/beats, acute success and mean time to AT termination between ATs with AAD>TCL and other ATs.Patients were discharged without (n=72) or with anti-arrythmic drugs (n=38) (NA in 5). Over a mean follow-up of 12±6 months, ATs recurred in 44 patients and AFib in eight (13patients lost to follow-up). There was no difference in the recurrence rate of any atrial arrhythmia in patients with or without ATs with AAD>TCL (6/12 vs 38/75, p=ns), nor in recurrences of ATs (6/12 vs 28/75) or AFib (1/12 vs 7/75) (p=ns). Kaplan-Meier estimates did not show any difference for AT or AFib recurrence over the follow-up between patients with

Details of the 15 ATs with AAD>TCL can be found in table III as well as sites of latest atrial activation, which were usually found as dead-end pathways at the opposite part of the atrium.

When compared to other ATs, ATs with AAD > TCL displayed longer AAD (341±71 vs 284±72 ms, p=0.004) but non significantly shorter TCL (270±64 vs 296±65 ms, p=0.15).

One patient had two ATs with AAD>TCL, while 6 patients had ATs with AAD>TCL together with other ATs. Apart from one case, ATs with AAD>TCL were exclusively observed in patients with structural heart disease and/or in case of previous ablation.

Table I

 I Clinical characteristics of the patients' population

	Gender	63 males	(63%)
	Age	61±13 y (19 to 81)	
	LVEF	54±12 % (20 to 78)
	Anti-arrhythmic drugs	Class 1	15
		Amiodarone	40
		Sotalol		12
		None		33
	Previous cardiac surgery	14	(14%)
	Previous ablation	AFib 72	AT 16	Surgical 7
		None	13	
	Congenital heart disease	8		(8 %)
	RA volume	123 ± 44 ml (55 to 221)
	LA volume	158 ± 81 ml (37 to 480)
	Hypertension	40		(40%)
	Diabetes	9		(9%)
	Congestive heart failure	25		(25%)
	Structural heart disease	47		(47%)

1

Table II :

 II mechanisms of ATs according to the AAD/TCL ratio

		Focal	Macro reentry	Localized reentry
		n=21	n=74	n=27
	AAD = TCL	4	71	19
	n=94			
	AAD > TCL	4	3	8
	n=15			
	AAD < TCL	13	0	0
	n=13			
			1	

Table III :

 III details of the 15 ATs with AAD>TCL. Sites of latest atrial activation were usually found as dead-end pathways at the opposite part of the atrium, sometimes due to gap in previous lines around pulmonary

	Pt 10	235	282	LA mitral	macro	Septal LA
	Pt 11	240	275	LA septum loc reentry Lateral LA
	Pt 12	381	446	LA LAA		loc reentry Inferior LA
	vein antrum. Pt 13 290	400	LA RIPV	loc reentry LA post wall
	Pt 14	204	314	LA	post	loc reentry Lateral LA
				wall			
	Pt 15	TCL 200	AAD 260	localization mechanism Site of latest LA septum focal Lateral LA
							activation
	Pt 1	275	285	RA lat wall focal	Septal RA
	Pt 2	440	477	LA anterior loc reentry LA post wall and
							right	post
							septum
	Pt 3	290	352	RA CTI		macro	SVC
	Pt 4	240	305	LA roof		focal	Anterior LA
	Pt 5	240	390	LA	post	loc reentry Anterior LA
				wall			
	Pt 6	255	265	LA anterior loc reentry LA post wall
	Pt 7	240	280	LA ridge	focal	LA post wall
	Pt 8	265	375	LA roof		macro	Septal LA
	Pt 9	260	410	LA	post	loc reentry Septal	and
				wall			anterior LA
				2