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Abstract: 

 

Background - Pulmonary vein isolation (PVI) represents the cornerstone in atrial fibrillation 

ablation. Cryoballoon (CB) and laser balloon (LB) catheters have emerged as promising devices 

but lack randomized comparisons. Therefore, we sought to compare efficacy and safety 

comparing both balloons in patients with persistent and paroxysmal AF. 

Methods - Symptomatic AF patients (n=200) were prospectively randomized (1:1) to receive 

either CB or LB PVI (CB: n=100: 50 PAF + 50 persistent AF vs. LB: n=100: 50 PAF + 50 

persistent AF). All antiarrhythmic drugs (AAD) were stopped after ablation. Follow-up included 

3-day Holter-ECG recordings and office visits at 3, 6 and 12 months. Primary efficacy endpoint 

was defined as freedom from atrial tachyarrythmia (ATa) between 90 and 365 days after a single 

ablation. Secondary endpoints included procedural parameters and peri-procedural 

complications. 

Results - Patient baseline parameters were not different between both groups. In all (n=200) 

complete PVI was obtained and the entire follow-up accomplished. Balloon only PVI was 

obtained in 98% (CB) vs. 95% (LB) requiring focal touch up in 2 and 5 patients, respectively. 

Procedure but not fluoroscopy time was significantly shorter in the CB group (50.9±21.0min vs. 

96.0±20.4 min; p<0.0001 and 7.4±4.4 min vs. 8.4±3.2min, p=0.083). Overall, the primary 

endpoint of no ATa reccurence was met in 79% (CB: 80.0% vs LB: 78.0%, p=ns). No death, 

atrio-esophageal fistula, tamponade or vascular laceration requiring surgery occurred. In the CB 

group, 8 transient but no persistent phrenic nerve palsy (PNP) were noted compared to 2 

persistent PNP and 1 TIA in the LB group. 

Conclusions - Both balloon technologies represent highly effective and safe tools for PVI 

resulting in similar favorable rhythm outcome after 12 months. Use of the cryoballoon is 

associated with significantly shorter procedure but not fluoroscopy time. 
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Nonstandard Abbreviations and Acronyms 

AAD-antiarrhythmic drug 

AF-atrial fibrillation 

AFL-atrial flutter 

ATa-atrial tachyarrhythmia 

CB-cryoballoon 

LA-left atrium 

LET-luminal esophageal temperature 

LB-laserballoon 

PN-phrenic nerve 

PVI-pulmonary vein isolation 

RF-radiofrequency 

 

 

 

Introduction 

Recently, balloon guided catheter ablation of atrial fibrillation (AF) has gained increased 

attraction. At present, two balloon strategies (cryoballoon, CB and laserballoon, LB) have been 

adopted to clinical routine in Europe and the United States 1 2. Balloon based pulmonary vein 

isolation (PVI) is typically characterized by a short learning curve, decreased operator 

dependency but increased procedural reproducibility compared to 3D mapping guided 

radiofrequency (RF) ablation 3. Recently, randomized trials have demonstrated for the first time 

non-inferiority of CB and LB guided AF ablation if compared to the traditional “gold standard” 

RF ablation in paroxysmal and persistent AF 4 5. However, a prospective randomized “head to 

head” comparison of both aforementioned contemporary balloon devices is lacking. 
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Methods 

The data that support the findings of this study are available from the corresponding author upon 

reasonable request. 

Patients were randomized in a 1:1 fashion to receive either CB ablation (ICE T protocol) 

or LB PVI (high dose protocol) as previously described in detail. Figure 1 illustrates the patient 

randomization process including predefined subgrouping into paroxysmal and persistent AF 

based on the recent ESC 2016 guidelines. Both CB and LB group consisted of n=100 patients 

(paroxsymal AF: n=50 + persistent AF:n=50), respectively. The study complies with the 

declaration of Helsinki. The protocol has been reviewed and approved by the local ethics 

committee and registered at the German Clinical Trials Register (DRKS00012423). 

Patients 

All patients gave written informed consent before study enrollment. Patients with symptomatic 

paroxysmal (<7 days) or persistent (>7 days and <1 year) AF refractory to the treatment of at 

least 1 antiarrhythmic drug (AAD), including β blockers (class I–III) were eligible to enter the 

study. Patients had to be 18 to 80 years old. Mild-to-moderate LA enlargement <45 mm was 

allowed, as well as a mildly reduced left ventricular ejection fraction (>45%). Patients were 

excluded if they had undergone previous PVI attempts or were ineligible for treatment with oral 

anticoagulation. Moreover, presence of an intracardiac thrombus and moderate or severe mitral 

valve disease led to exclusion from the study. No preprocedural imaging such as MRI or CT 

scans was performed. 

Study Endpoints  

The primary endpoint was defined as freedom from AF or any atrial tachyarrhythmia >30 

seconds between days 90 and 365 after the index procedure off AAD. 
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The secondary endpoints included procedural parameters and peri-procedural safety 

events such as major bleeding requiring intervention, phrenic nerve palsy, pericardial tamponade, 

thromboembolic events, atrio-esophageal fistula, or death. 

Ablation Procedure 

In this study, three experienced EP physicians served as first operators for both groups (KRJC, 

BS, and SB). All procedures were performed under deep sedation using boluses of midazolam 

and fentanyl and a continuous infusion of propofol. In all patients, an esophageal temperature 

probe (Circa Probe, Circa Scientific, Englewood, CO; SensiTherm, St. Jude Medical, Inc., St. 

Paul, MN) was inserted to monitor luminal esophageal temperature (LET). If LET reached the 

predefined safety cut-off temperature (CB: 15° and LB: 39°C) ablation was prematurely 

terminated. In case of CB ablation time to PVI was noted and no empiric bonus application 

delivered based on previously published ICE T criteria. In case of LET rise >39°C, cooling down 

was required and different beam position using low power 5.5W was utilized to close the gap. 

The right phrenic nerve (PN) was continuously paced from the superior cava vein during 

freezing at the septal PVs. In case of loss of PN capture or cessation or weakening of right 

hemidiaphragm contractions, freezing was immediately terminated as described. Definition of 

transient PN injury was met if PN function resumed before hospital discharge. Definition of 

persistent PN injury was met if PN function did not resume until hospital discharge 6. In case of a 

balloon defect and/or non-successful PV isolation, focal RF ablation was allowed according to 

the operator´s discretion. Acute procedural endpoint was defined as PV entrance block.  

Cryoballoon Ablation 

The principle of single transseptal 28-mm CB PVI has been described in detail before 7. In all 

patients the second generation CB was inserted into the left atrium (LA) guided by a spiral 
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catheter (SC, Achieve, 20mm, Medtronic, Minneapolis, MN) 8. The SC was positioned as 

proximal as possible to provide PV potential recording. In some cases, skewed/flipped back SC 

position enabled enhanced PV potential recordings. Local PV occlusion was assessed using 

distal contrast injection. A variety of established CB maneuvers were utilized. The pull-down 

maneuver was defined by accepting an inferior leak of contrast medium followed by pulling 

down sheath and balloon to achieve sequential PV occlusion and isolation. CB energy dosing 

followed the ICE T concept 9. In brief, single shot PVI along with short TTI (<75s, defined as the 

time from freeze initiation to the last recorded PV potential) was attempted. In case of short TTI 

(<75s) no bonus application was delivered. Only the initial freeze at each PV qualified for TTI 

analysis. If no TTI information could be obtained, the SC was pulled back after the freeze to the 

angiographically defined PV ostium and PVI was re-assessed. In this scenario, after proof of PVI 

a bonus application was delivered. Procedure time was defined from skin puncture to removal of 

CB/ablation catheter. No waiting time was applied. 

Laserballoon Ablation  

The transseptal sheath was exchanged for a 12F steerable sheath (CardioFocus) via a guidewire 

in the left superior PV. The LB (first n=32 and second generation n=68) was navigated to each 

individual PV using the steerable sheath and inflated to obtain optimal PV occlusion. Laser 

energy was deployed in a point-by-point fashion thereby covering 30° of a circle with each 

ablation lesion. As previously reported the principle of the previously published high dose LB 

protocol was followed 10. According to the degree of tissue exposure 12-5.5W overlapping 

beams along with corresponding 20s to 30s duration was attempted. After complete visually 

guided circular ablation, the PVs were remapped using the circular mapping catheter. In case of 

residual PV conduction, additional LB ablation was performed according to the activation 
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sequence in the circular mapping catheter. Electrical PVI was defined as entrance block. 

Procedure time was defined from skin puncture to removal of LB/ablation catheter. No waiting 

time was applied. 

Post Procedural Care and Follow-Up  

All patients underwent post-procedural transthoracic echocardiography after the procedure and 

the next day to rule out pericardial effusion. After the procedure, direct oral anticoagulation was 

resumed after 4-8 hours. Patients on therapeutic vitamin K antagonist continued anticoagulation 

(International Normalized Ratio 2–3). In all patients, membrane-active AADs were discontinued 

after the procedure. Telemetric electrocardiographic (ECG) monitoring was obtained in all 

patients until hospital discharge.  

In case of early ATa recurrence use of AAD was confined to the 90 days blanking period. 

During the blanking period repeat ablation was strongly discouraged and AAD treatment re-

administered. After hospital discharge a blanking period of 90 days was applied, patients were 

scheduled at 3, 6, and 12 months for follow-up visits, during which baseline ECG and 72-

hourHolter ECG recordings were obtained. Furthermore, in symptomatic patients event 

recording was initiated and telephone calls were performed throughout the follow-up period.  

Statistical Analysis 

Based on the historical first generation CB vs LB data >680 patients would have been required to 

show a difference between both devices and thus deemed non-realistic. So far, there is no 

prospective data comparing both contemporary CB vs. the LB systems. We therefore proposed 

that a descriptive comparison of 200 patients using latest balloon technologies should generate 

clinically relevant information. Mean ± standard deviation (SD) was used to describe continuous 

variables with normal distribution. Median and interquartile range were used when appropriate. 
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The student t test was performed to calculate differences between groups of continuous variable 

with normal distribution. The χ2 test or the Fisher exact test was used to perform between group 

comparisons of categorical variables. The Rank-sum-Test was used for comparing non-normal 

variables when appropriate. The difference in freedom from AF/AT recurrence was compared by 

means of Kaplan-Meier analysis with log-rank test. A two-sided P value of less than 0.05 was 

considered to indicate statistical significance. The statistical analyses were performed by using 

the SPSS statistical package, version 22 (IBM).  

 

Results 

Patients 

Between April 2017 and April 2019 a total of 200 patients were enrolled and randomized in a 1:1 

fashion to receive either CB (n=100: 50 PAF, 50 pers. AF) or LB (n=100: 50 PAF, 50 pers. AF) 

PVI. At the end of the 12 months of follow-up period, all patients had completed follow up visits 

and have been assessed for the primary end point. After randomization, patient characteristics 

were not different between both groups. In brief, age (65±9 vs. 66.5), male sex (58% vs. 54%), 

BMI (28.3±5,0 vs. 28.0±5.6), LA size (39.1±5.3 vs. 39.8±5.2) was comparable between both 

groups. All detailed patient characteristics are summarized in table 1. 

Primary Endpoint 

No patient was lost to follow up and completed the 12 months follow up period. The primary 

study endpoint defined as freedom from ECG documented ATa after 12 months (including 3 

months blanking period) was not different between both groups: 80.0% (CB) vs. 78.0% (LB), 

p=ns, respectively. Overall, the clinical success rate in this mixed study patient population 

consisting of PAF and persist. AF patients was 79% after 12 months. The Kaplan Meier 

D
ow

nloaded from
 http://ahajournals.org by on January 11, 2021



DOI: 10.1161/CIRCEP.120.009294 

 
9 

This article is published in its accepted form; it has not been copyedited and has not appeared in an issue of the journal. Preparation for 
inclusion in an issue of Circulation: Arrhythmia and Electrophysiology involves copyediting, typesetting, proofreading, and author review, 

which may lead to differences between this accepted version of the manuscript and the final published version. 

estimates comparing both balloon devices are shown in figure 2. In detail, type of ATa 

recurrence was not different between both groups (CB: AF: n=15, AT: n=2, AFL: n=1 vs. LB: 

AF: n=17, AT: n=4, AFL: n=1).  

Secondary Endpoints 

Procedural data 

In all patients the procedural endpoint of spiral catheter documented PVI (entrance block) was 

obtained. Balloon only PVI was achieved in 98% (CB) vs. 95% (LB) of patients, respectively. 

Per PV, the CB single shot rate (82%) and LB single pass isolation rate (96%) were high 

(p<0.0001). LB single pass isolation of all PVs was obtained in 83% of patients. Additional 

touch up RF ablation was required in both groups: CB: n=2 PVs (RIPV: n=2) and LB: n=5 PVs 

(RIPV: n=3, LSPV: n=1, LIPV: n=1). Balloon defects occurred in 8% of LB cases. To restore 

sinus rhythm electrical cardioversion was performed in 37% and 43% in the CB and LB group, 

respectively. No acute PV re-conduction was observed at the end of the procedure in both 

groups. Procedure time but not fluoroscopy exposure were significantly shorter in the CB group 

(50.9±21.0min vs. 96.0±20.4min, p<0.0001) (7.4±4.4min vs. 8.4±3.2min, p=0.083). More 

procedural details are summarized in table 2. 

Clinical outcome in paroxysmal and persistent AF 

The 12 months success rate in paroxysmal AF patients (n=100) comparing the CB (n=50) vs. LB 

(n=50) was overall 83% and not different between both groups: 82% (CB) vs. 84% (LB), p-

value=ns. In persistent AF, the overall 12 months success rate was 75% and not different 

between both groups: 78% (CB) vs. 72% (LB), p-value=ns. Both Kaplan Meier survival curves 

are shown in figure 2. No repeat procedure was performed within the 3 month blanking period. 
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Complications 

No major complications such as death, atrio-esophageal fistula, pericardial tamponade or 

vascular laceration requiring surgery were observed. However, in the LB group 1 TIA (day 1 

after the procedure was noted which resolved without clinical sequelae. In the CB group no 

stroke or TIA occurred. In addition, no persistent PNP but 8 transient PNP occurred compared to 

2 persistent PNP and no transient PNP in the LB group. All further details with regards to 

adverse events are summarized in table 3. 

 

Discussion 

This present study reports to best of our knowledge the first randomized comparison of 

second/third generation cryoballoon and laserballoon in AF ablation. Main study findings 

comprise (1) favorable and not different rhythm outcome between both devices after 12 months 

in patients with paroxysmal and persistent AF, (2) significantly shorter procedure times using the 

CB compared to LB and (3) comparable benign procedural complication profile. 

Clinical Efficacy 

The procedural endpoint of PVI was obtained in all patients. Importantly, the rate of balloon only 

PVI was comparably high between both groups (CB: 98% vs. LB: 95%). Of note, sole PVI in 

PAF as well as in persistent AF patients resulted in a similar favorable rhythm outcome 

regardless of the utilized balloon device. Both observed success rates (PAF: >80%, persistent 

AF: >70%) are consistent with previously published controlled and non-controlled studies using 

intermittent Holter ECG as the follow up mode 11 12 9 5 13 14. If compared to the historical non-

randomized first generations CB vs. LB balloon study 15 the introduction of contemporary 

balloon generations was associated with an improved clinical outcome. Our data confirm initial 
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single arm experiences using the second generation CB or the new generation more compliant 

LB. However, lack of continuous monitoring as performed e.g. in the Circa Dose trial 9 may 

overestimate the rate of freedom from any ATa. Still, this limitation would have equally affected 

both groups. Importantly, due to the centers high patient adherence no one was lost during follow 

up and all underwent the standardized follow up protocol.  

Procedural Parameters and Technical Aspects 

In contrast to the LB, the non-compliant CB system represents a true single shot PVI tool. The 

LB offers direct PV visualization which is a prerequisite to deploy a contiguous circular chain of 

overlapping point by point ablation lesions. Compared to the CB this offers the potential 

advantage of precise regional energy titration (e.g. anterior vs. posterior wall) but may be more 

time consuming. Procedure and fluoroscopy times for both devices are short compared to RF 

ablation 16 and consistent with novel generations balloon experience 17 18 14 19. Of note, this trial 

allowed the use of latest CE marked CB and LB balloon generations and therefore demonstrates 

the incremental value of technological progress in the field of AF ablation. Interestingly, in this 

presented “head to head” comparison we could demonstrate a significantly shorter CB vs. LB 

procedure time (50.9min vs. 96.0min; p<0.0001). In part, this may be explained with the 

meticulous effort to visualize PV potentials during CB ablation. PV potential visualization along 

with fast real time isolation enables individualized energy dosing and omitting empiric bonus 

freezes 20. Regardless of the beauty of real time PVI visualization this electrogram based strategy 

allows substantial streamlining of the CB procedure. In contrast, the LB lacks that option for real 

time PV spike visualization during ablation. It houses neither an internal lumen to insert a 

mapping catheter nor balloon mounted electrodes. Thus, ablation effects have to be controlled 

following circular PV ablation which increases procedure times if no first round PVI was 
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obtained. It is well established, that successful “first round” LB PVI is typically enabled if 

perfect PV occlusion can be obtained (broad contact zone, 360° view onto the PV). However, 

laser ablation in regions with non-perfect balloon contact/spilling blood and regions with LET 

increase may require balloon re-positionings/rotations to avoid so-called “blind spot” ablation. 

These maneuvers may add to increased procedure times. The more compliant second generation 

LB has been associated with favorable PV occlusion characteristics and requires less balloon 

rotations. This device is associated with high rates of “first round” PVI 11. Of note, very recently 

a third LB generation (X3) housing an integrated motor unit has recently become be available in 

Germany. Very early clinical experience indicates shorter LB procedure times 21.  

Of note, fluoroscopy exposure was equally low and not different between both CB and 

LB devices (7.4min vs. 8.4min, p=0.083). This encouraging observation may questions the 

mandatory need for a 3D mapping system if a standardized balloon PVI ablation approach is 

followed. 

Safety 

The observed safety data in this trial confirm the reported low chance of cardiac tamponade and 

neurological events if a balloon device was utilized. Of note no cardiac tamponade, AE-fistula or 

death occurred. There was one neurological event (1/200 patients, TIA: LB) which resolved 

without clinical sequelae. The overall risk for balloon specific complication such as persistent 

PN palsy was 1.5%. Using meticulous precautions to early identify PN palsy the risk of transient 

PNP was higher for the CB (8%) vs. LB (0%). In contrast, the risk for a persistent PNP was CB 

(0%) vs. LB (3%) for the LB device. As reported before, all persistent PNP resumed function 

after 3 months. 
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Pulmonary vein isolation and additional ablation 

A recent large scale randomized trial in persistent AF failed to detect a benefit of different RF 

ablation strategies on top of acute PVI 22. Despite general uncertainty regarding persistent AF 

ablation endpoints, potential lesion recovery including the PVs remain a key element for ATa 

recurrence. Importantly, both CB and LB balloon ablation results in reproducible high rates of 

durable PVI 23 24 25. Therefore, the overall 12 months success rate of 79% sinus rhythm in our 

mixed study cohort is consistent with previous data and may be explained by an equally high 

fraction of durable PVI using both balloon devices. As expected the success rate was higher in 

PAF compared to persistent AF. However, no difference was found comparing both balloons. 

Interestingly, a recently published retrospective Japanese balloon study also reported a similar 

rhythm outcome in persistent AF (CB: 81% vs. Hotballoon: 85%) 13. The 12 months success rate 

of sole PVI in our persistent AF sub-group (75%, CB 72%, LB 78%) emphasizes the utmost 

need for ablation technologies producing durable PVI in a single procedure. Sophisticated (high 

power) ablation index guided RF ablation demonstrated promising safety and clinical outcome 16 

26 27 but randomized data is lacking . Of note, very promising energy sources such as 

electroporation 28 or novel devices toggling electroporation/high power RF ablation 29 will 

become available soon and may fill in for that gap. Multiple studies aim to address what to able 

beyond the PVs. The concept of substrate ablation based on pre-procedural MRI atrial fibrosis 

visualization 30 is currently investigated in the (DECAAF 2) trial and may impact future patient 

selection and ablation strategies. The ongoing randomized ASTRO AF study compares the role 

of empirical CB LAA isolation vs. substrate modification based on endocardial 3D mapping in 

the setting of permanent PVI. Therefore, at this point in time use of a standardized and 

predictable balloon PVI may qualify as the index AF ablation in PAF and persistent AF. If 
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required RF guided re-PVI + additional ablation in a second procedure may avoid empiric 

overtreatment.  

Limitations 

This prospective randomized CB vs. LB pilot single center study in AF ablation lacks sample 

size calculation. So far, there is no prospective data comparing contemporary CB vs. LB 

systems. We proposed that a descriptive comparison of 200 patients using latest balloon 

technologies should generate clinically relevant information since a trial including >680 patients 

deemed non-realistic. The high rate of single shot PVI in our study (ICE T concept) contributed 

to fast CB procedures but may depend on the centers experience. More data from a larger patient 

cohort and different centers is required to confirm our initial pilot trial data. Importantly, LB 

procedure times may be shortened in future if the latest X3 LB proves safety and feasibility in 

human.  

Conclusions 

Both cryoballoon and laserballoon ablation technologies represent very effective and safe tools 

for PVI resulting in similar favorable rhythm outcome in patients with paroxysmal and persistent 

AF. Use of the cryoballoon is associated with significantly shorter procedure times but not 

fluoroscopy exposure.  
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Table 1: Patients baseline characteristics 
 

 CB Group LB Group 

Sample size, N 100 100 

Age, years 65.0±9.2 66.5±9.4 

Male, n 58% 54% 

BMI (kg/m2) 28.3±5.0 28.0±5.6 

Hypertension, n 65% 68% 

Diabetes II, n 12% 9% 

TIA/Stroke, n 2% 4% 

Heart failure history, n 1% 2% 

Coronary artery disease, n 12% 21% 

CHA2DS2-VASc Score 2.0±1.2 2.3±1.4 

LA (mm) 39.1±5.3 39.8±5.2 

LVEF (%) 61.5±6.1 61.5±5.6 

Failed AADs, n 1±0.5 1±0.5 

BMI: Body Mass Index, AF: atrial fibrillation, TIA: transient ischemic attack, LA: left atrium, LVEF: left 
ventricular ejection fraction, AAD: antiarrhythmic drug 
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Table 2: Procedural data cryoballoon vs. laserballoon 
 

 
CB GROUP 

(N=100) 

LB GROUP 

(N=100) 
P VALUE 

    

Real time PVI per vein 90% -  

Mean time-to-isolation, s 46±29 -  

Mean temperature at isolation, ℃ -33±11 -  

Minimal temperature, ℃  -49±6 -  

Single shot PVI rate, per vein, % 82% -  

Total freeze per patient, n 5±1.3 -  

    

Mean application # per vein, n - 26±6  

First-pass PVI per vein, n - 95.7%  

First-pass PVI per patient, n - 83%  

Minimal ablation energy, watt - 9.7±2.6  

Maximal ablation energy, watt - 12±0.8  

    

Procedural time, min. 50.9±21.0 96.0±20.4 <0.0001 

Fluoroscopy time, min. 7.4±4.4 8.4±3.2 0.083 

ECV during procedure, n 37 (37%) 43 (43%) 0.386 

LCPV (short common vein), n 8 (8%) 9(9%) 0.8 

Touch-up ablation using RF, n 2 (RIPV) (2%) 
5 (3 RIPV, 1 LSPV, 1 

LIPV) (5%) 
0.26 

Balloon defect, n 0 (0%) 8 (8%) 0.05 

    

LET rise (>39℃) or fall (<15℃), n 18 (18%) LET fall 26 (26%) LET rise 0.17 

Additional linear ablation beyond 

PVI, n 
3 CTI ablation (3%) 5 CTI ablation (5%) 0.48 

CTI: cavotricuspid isthmus ECV: electrical cardioversion, LCPV: left common pulmonary vein, LET: 
luminal esophageal temperature, PVI: pulmonary vein isolation, RF-radiofrequency 
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Table 3: Comparison of procedural adverse events 
 

 CB GROUP LB GROUP P 

Complications    

Puncture site bleeding requiring 

intervention, n (%) 
0 0  

Vascular laceration, n (%) 0 0  

Tamponade, n (%) 0 0  

Transient PNP, n (%) 7 (7%) 0 0.014 

Persistent PNP, n (%) 0 (0%) 

2 (both 

recovery in 3 

moths) 

0.5 

Myocardial infarction, n (%) 0 0  

Stroke, n (%) 0 0  

TIA, n (%) 0 

1 (1%), day 1 

after PVI, but 

complete 

recovery 

before 

discharge 

0.99 

Atrial-esophageal fistula, n (%) 0 0  

Death, n (%) 0 0  

PNP: phrenic nerve palsy, TIA: transient ischemic attack 
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Figure Legends:  

 

Figure 1: Flow chart of study showing 1:1 randomization to either Cryoballoon or Laserballoon 

PVI. Of note, each group consists of 100 patients (PAF: n=50, persistent AF: n=50). AF-atrial 

fibrillation, CB-cryoballoon, CMAP-compound motor action potential, LB-laserballoon, LET-

luminal esophageal temperature, PAF- paroxysmal atrial fibrillation, persAF-persistent atrial 

fibrillation, PN-phrenic nerve, PV-pulmonary vein, PVI-pulmonary vein isolation, RAO-right 

anterior oblique, * indicates PVI, 

 

Figure 2: Kaplan Meier curves demonstrating non different rhythm outcome in the overall 

patient cohort. CB-cryoballoon, LB-laserballoon, ATa – atrial tachyarrhythmia A. Kaplan Meier 

curves demonstrating non different rhythm outcome in the paroxysmal AF patient cohort. CB-

cryoballoon, LB-laserballoon, ATa – atrial tachyarrhythmia. B. Kaplan Meier curves 

demonstrating non different rhythm outcome in the persistent AF cohort. CB-cryoballoon, LB-

laserballoon, ATa – atrial tachyarrhythmia 
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What Is Known? 

• Pulmonary vein isolation (PVI) is key in catheter ablation of atrial fibrillation (AF) 

• Cryo- and Laserballoon PVI has attracted increased attention due to short, safe and less 

operator dependent procedures along with predictable patient.  

• Both balloon devices have been successfully adopted into clinical routine but lack 185 

randomized comparisons.  

 

What the Study Adds?  

• This prospective randomized study supports the concept of facilitated and efficient 

balloon PVI in catheter ablation of atrial fibrillation (AF). 

• Both, cryo- and laserballoon result in similar favorable procedural safety and rhythm 

outcome after 12 months 

• Procedure times are significantly shorter for the cryoballoon, whereas fluoroscopy 

exposures are not different. 
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