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Still, sinus rhythm maintenance is often pur‑
sued in young patients with short history of ar‑
rhythmic episodes and small comorbidity bur‑
den. This rhythm‑control strategy includes anti‑
arrhythmic drugs, electrical cardioversion, and 
circumferential pulmonary vein isolation (PVI).4 
Since the proposal of Haïssaguerre’s theory re‑
garding ectopic beats originating from the pul‑
monary veins in the late 1990s,5 the technique 
of AF ablation has substantially evolved into one 
of the mainstays of antiarrhythmic therapy.6 

INTRODUCTION  Atrial fibrillation (AF) is one 
of the leading causes of cardiovascular hospi‑
talizations worldwide. Affecting more than 3% 
of the general adult population,1 AF is account‑
able for nearly 25% of all ischemic strokes and 
stroke‑related mortality.2 Despite a consider‑
able AF‑related healthcare burden, only treat‑
ment with oral anticoagulants has shown un‑
equivocal impact on mortality reduction, while 
both rate- and rhythm‑control strategies exert‑
ed comparable effects on long‑term outcomes.3 
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ABSTRACT
BACKGROUND  Pulmonary vein isolation has become one of the core modalities of the rhythm control 
strategy in patients with atrial fibrillation (AF).
AIMS  The aim of the study was to analyze temporal trends in the availability and efficacy of AF and atrial 
flutter (AFL) catheter ablation in an urban area of Upper Silesia in Poland.
METHODS  The source data were obtained from the SILCARD (Silesian Cardiovascular Database) covering 
an adult population of 3.8 million. The final study population included patients with diagnosis code I48 
referred for catheter ablation between 2006 and 2017. The data included total number of procedures, 
patient sex, age, comorbidities, number of hospital admissions, and mortality rate.
RESULTS  A total of 2745 patients were enrolled. The number of ablated patients increased more than 
10‑fold (43 in 2006 vs 507 in 2017; P = 0.008) in the follow‑up period. The analysis showed an upward 
trend in the proportion of women (P = 0.02), hypertension prevalence (P = 0.004), and percentage of 
patients implanted (P = 0.02). A decrease was observed in the percentage of patients with stable angina 
(P <0.005) and hospitalization length (P <0.005). The all‑cause hospital readmissions rate decreased from 
55.8% to 25.4% (P <0.005). There were significant reductions in the 12‑month all‑cause mortality (2.3% 
in 2006 vs 0.2% in 2017; P <0.005), stroke (2.3% in 2006 vs 0.2% in 2017; P = 0.047), and myocardial 
infarction rates (2.3% in 2006 vs 0.4% in 2017; P = 0.03).
CONCLUSIONS  A considerable increase in the availability and efficacy of AF / AFL ablations was documented 
over the 12‑year follow‑up period.
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Fundusz Zdrowia; NFZ), which provided all data 
for the database, covering the period between 
2006 and 2017.

The SILCARD registry–based database en‑
rolled all consecutive Silesian adult patients hos‑
pitalized in cardiology, cardiac surgery, vascu‑
lar surgery or diabetology units for any reason, 
or hospitalized in the internal medicine or in‑
tensive care units with the principal diagnosis 
of cardiovascular disease or with the diagnosis 
of stroke at the neurology department.13 Car‑
diovascular disease was defined as code R52 or 
J96 or any I code according to the Internation‑
al Statistical Classification of Diseases, Tenth Re‑
vision (ICD‑10).

Study population  The analysis included all 
patients from the SILCARD database who un‑
derwent the catheter ablation with the principal 
diagnosis coded according to the ICD‑10 as I48 
(AF or AFL) between 2006 and 2017. The study 
flow‑chart is shown in FIGURE 1. Data on all individ‑
ual patients and all hospitalizations were ana‑
lyzed. Patients who underwent the ablation pro‑
cedure were classified according to procedural 
codes from the ICD‑9 (International Classifica‑
tion System for Surgical, Diagnostic and Ther‑
apeutic Procedures): 37.341, 37.342, 37.272 (for 
3‑dimensional [3D] mapping), and 37.261 (for 
electrophysiological study). The inclusion criteri‑
on involved patients with both AF and AFL sub‑
ject to catheter ablation with electroanatomical 
mapping using 3D navigation system. Accord‑
ing to the NFZ’s reimbursement policy, both 
PVI and cavotricuspid isthmus ablation fall un‑
der the same reporting category, and therefore, 
both procedures cannot be distinguished based 
on the SILCARD database. Yet, the proportion 
of patients with AFL was derived from local data 
from one of the biggest ablation centers in Up‑
per Silesia. Cavotricuspid isthmus ablation for 
AFL with 3D mapping was performed in 74 pa‑
tients (8.5%) out of the total of 874 procedures.

The exclusion criteria included: 1) residen‑
cy outside the Silesian Province, 2) age young‑
er than 18 years at the time of ablation, 3) his‑
tory of any ablation within the preceding year, 
4) a simple ablation procedure (eg, atrioven‑
tricular node ablation) or electrophysiologi‑
cal study only without ablation defined with 
NFZ unit product codes 5.06.00.0 000 969, 
5.51.01.0 005 044, and 5.06.00.0 000 970.

Study data  Data available from the NFZ in‑
cluded the total number of patients ablated 
with the primary AF diagnosis, their sex, age, 
comorbidities, hospitalizations, and mortality. 
All the information was gathered anonymous‑
ly so that individual cases could not be identi‑
fied. Patients signed informed consent prior to 
participation in the study, which involved enrol‑
ment to NFZ registries. The SILCARD registry 

Although PVI leads to symptomatic improve‑
ment in about 50% to 70% of patients,7,8 the im‑
pact of PVI on hard clinical endpoints is less cer‑
tain and has so far been confirmed only in pa‑
tients with systolic heart failure.9

Considering its high procedural costs and 
the prerequisite qualification process, the rate 
of PVI procedures may be treated as a surrogate 
for quality of cardiovascular care. According to 
the recent results of the AF registry from the Eu‑
ropean Observational Research Programme, 
the utilization of PVI in academic centers in 
Poland was as high as 13.9%10; however, the ex‑
act clinical characteristics, as well as in‑hospital 
morbidity and mortality of this population is 
unknown. Former data indicated a rapid surge 
in the number of AF ablation procedures in Eu‑
rope,11,12 but the precise data on short- and long

‑term outcomes, including mortality, are scarce.
The present study presents the data acquired 

from the  Silesian Cardiovascular Registry 
(SILCARD) established in this region of Upper 
Silesia, Poland, which collects in‑hospital and 
follow‑up data regarding all hospital admissions 
in medical centers cooperating with the single 
national healthcare provider. The primary aim 
was to characterize the population of patients 
with AF and / or atrial flutter (AFL) subject to 
PVI or cavotricuspid isthmus ablation with spe‑
cial consideration of the prevalence of comor‑
bidities, length of hospitalization as well as in

‑hospital and 12‑month morbidity and mortality.

METHODS  Data source  General informa‑
tion on the SILCARD (ClinicalTrials.gov identi‑
fier, NCT02743533) database was reported pre‑
viously.13 Briefly, the database contains records 
from all hospitals (n = 310) in the Silesian Prov‑
ince—a large administrative region in southern 
Poland with a population of 4.57 million (rough‑
ly 12% of Poland’s total population) of which 3.8 
million are adults. The Silesian Province pro‑
vides a well‑developed hospital network with 
2 tertiary cardiology hospitals, 3 cardiac sur‑
gery departments, and 20 catheterization lab‑
oratories. The only healthcare provider in Po‑
land is the National Health Fund (Narodowy 

WHAT’S NEW?
Although catheter ablation for atrial fibrillation has emerged as a widely 
accessible intervention, the exact annual number of procedures and in‑hospital 
and long‑term mortality rates are unknown. The presented registry‑based 
data demonstrated an increasing annual number of catheter ablation procedures 
for atrial fibrillation and atrial flutter in a large and highly populated area in 
central Europe. The growing number of interventions was accompanied by 
relatively low in‑hospital and 1‑year mortality rates of patients with atrial 
fibrillation / atrial flutter referred for percutaneous catheter ablation. These 
results deliver evidence for relative short- and long‑term safety of pulmonary 
vein isolation.
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all‑cause hospital readmissions, 4) hospital re‑
admissions due to cardiovascular reason (with 
any principal diagnosis of cardiovascular dis‑
ease), 5) hospital readmissions due to AF, 6) hos‑
pital readmissions due to heart failure, 7) stroke, 
8) cardiac cardioversion (ICD‑9: 99.62*, 99.622, 
99.624, 99.61), 9) bleeding complications (ICD‑10: 
I84*, I85.0, K22.6 or ICD‑9 code 99.0* for blood 
transfusion), 10) MI, and 11) all‑cause mortali‑
ty in a 12‑month follow‑up.

Statistical analysis  Statistical analysis was 
performed using SPSS software version 25.0 
(IBM Corp., Armonk, New York, United States). 
The qualitative variables were expressed as ab‑
solute number and percentage, while contin‑
uous variables as mean and SD. The distribu‑
tion of continuous variables was verified using 
the Shapiro–Wilk test. The temporal trends for 
continuous variables were verified using a 2‑way 
analysis of variance (ANOVA) or repeated mea‑
sures ANOVA if applicable. A P value of less than 
0.05 was regarded as significant.

RESULTS  The temporal trends in demograph‑
ic and clinical characteristics are presented in 
TABLE 1. The data concerning the number and du‑
ration of hospitalization are presented in TABLE 2. 
The trends in adverse events and medical con‑
tacts in the registry population in a 12‑month 
follow‑up period are shown in TABLE 3.

A total of 2745 patients with the  ICD‑10 
code I48 were referred for catheter ablation. 
The number of ablations increased more than 
10‑fold (43 in 2006 vs 507 in 2017; P = 0.008; 
133 / 1 million in 2017; FIGURE 2), and the mean 
age of patients undergoing the  procedure 

was approved by the ethics committee of Medical 
University of Silesia and was performed accord‑
ing to the ethical standards laid down in the 1964 
Declaration of Helsinki and its later amendments.

In general, every medical consultation or hos‑
pitalization in Poland is reported to the NFZ us‑
ing dates of care and the principal diagnosis and 
up to 2 comorbidities defined with an ICD‑10 
code key. The screening for comorbidities was 
based on ICD‑10 and ICD‑9 codes relayed from 
hospitals and outpatient specialist clinics and 
general practitioner clinics. In order to avoid ex‑
clusion of rare concomitant diseases, the anal‑
ysis was performed after 1 year of grace period 
before ablation.

Data on the  following conditions were ob‑
tained: hypertension (ICD‑10: I1*), stable angina 
(ICD‑10: I25*, I20.1, I20.8, I20.9), history of myo‑
cardial infarction (MI; ICD‑10: I21–I22), heart fail‑
ure (ICD‑10: I50, I42), diabetes (ICD‑10: E10–E14), 
chronic kidney disease (CKD, ICD‑10: N17–19), 
chronic obstructive pulmonary disease (ICD‑10: 
J44), stroke (ICD‑10: I60–I64), hyperlipidemia 
(ICD‑10: E78), thyroid function disorders (ICD‑10: 
E01, E02, E03, E05), history of valvular surgery 
(ICD‑9: 35.0, 35.1, 35.2, 35.3) as well as pace‑
maker (ICD‑9: 37.8) / implantable cardioverter

‑defibrillator (ICD‑9: 37.941–944, 37.961, 37.962, 
37.991) / cardiac resynchronization therapy (CRT; 
ICD‑9: 00.50, 00.51, 00.53, 0054).

If a patient was transferred to another de‑
partment or hospital or the time between hos‑
pital discharge and the following admission due 
to the diagnosed CV disease was shorter than 1 
day, all following hospitalizations were merged 
into a single hospital stay.

The collected follow‑up data included: 1) length 
of hospital stays, 2) in‑hospital mortality, 3) 

Patients who
• Underwent catheter ablation (ICD‑9 codes: 37.341, 37.342)
• With the ICD‑10 code I48 (atrial­fi­brillation­or­atrial­fl­utter)­

between 2006 and 2017
n = 3201

Excluded
• Patients from outside of the Silesian Province or
• Younger than 18 years of age at the time of ablation

Excluded
• Underwent any ablation procedure in the preceding year
• Underwent­simple­ablation­procedure­or­an­EPS­defi­ned­with­

NFZ unit product codes: 5.06.00.0000969, 5.51.01.0005044, 
5.06.00.0000970

Screening for comorbidities
• The hospital and stationary treatment
• Primary or codiagnoses
• Four years of grace period before ablation

n = 2745

Screening for follow-up data
n = 2745

�FIGURE 1  Study flow‑chart
�Abbreviations: EPS, electrophysiology study; ICD-9, International Statistical Classification of Diseases, Ninth Revision; ICD-10, International Statistical Classification of Diseases, 
Tenth Revision; NFZ, the Polish National Health Fund
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(pacemaker, P = 0.02; CRT, P = 0.007). Despite 
no statistical significance in annual fluctua‑
tions, the prevalence of stroke remained low 
during the study period, reaching the highest 
level of 3.7% in 2007 and the lowest of 0.6% 
in 2014 (TABLE 1).

The analysis of index hospitalization data 
denoted that the in‑hospital mortality rate 
was extremely low, as only one death occurred 
in 2015 (0.3%). The  mean (SD) duration of 

increased significantly (P = 0.008; FIGURE 3). Dur‑
ing the follow‑up period, the prevalence of sta‑
ble angina decreased from 65.1% in 2006 to 
36.7% in 2017 (P <0.005), whereas that of heart 
failure, diabetes mellitus, chronic kidney dis‑
ease, and chronic obstructive pulmonary dis‑
ease remained stable (TABLE 1). The analysis re‑
vealed an upward trend in the prevalence of 
arterial hypertension (P = 0.004) and percent‑
age of patients with implanted cardiac device 

TABLE 1  Baseline characteristics and comorbidities of patients ablated with the principal diagnosis of atrial fibrillation / flutter

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 P value 
for 
trend

Patients, n 43 54 72 119 157 159 202 328 348 407 349 507 –

Age, y, mean (SD) 58.47 
(12.71)

56.94 
(12.58)

59.33 
(11.58)

57.81 
(11.25)

59.43 
(11.67)

58.06 
(11.35)

59.23 
(10.73)

60 
(10.09)

60.34 
(10.05)

60.79 
(11.07)

60.57 
(11.33)

60.89 
(10.67)

0.008

Sex (female) 27.9 20.4 33.3 31.9 31.2 30.8 23.8 31.7 33.1 40.1 33 35.3 0.02

Hypertension 27.9 57.4 56.9 54.6 58.6 62.3 53.5 52.1 56.9 51.4 45.9 46.9 0.004

Stable angina 65.1 74.1 62.5 63.9 66.2 59.8 64.4 58.5 50 45.2 36.7 36.7 <0.005

History of MI 9.3 3.7 4.2 4.2 3.2 1.3 5 3.4 3.5 3 2.3 3.6 0.23

Heart failure 14 16.7 26.4 21.9 24.8 20.8 21.8 25.6 20.4 18.2 17.8 20.1 0.19

Diabetes mellitus 4.7 13 13.9 18.5 12.7 12.6 14.9 15.6 15.5 14.3 12.9 17.2 0.22

Hyperlipidemia 0 11.1 5.6 4.2 6.4 5 9.9 11.9 7.8 8.6 4 7.5 0.7

CKD 2.3 0 0 1.7 0.6 2.5 2 2.1 1.4 2.7 2 2.6 0.1

COPD 7 0 2.8 2.5 5.7 1.9 5.5 4.9 4.6 4.9 5.4 5.1 0.13

History of stroke 2.3 3.7 2.8 0.8 3.2 1.3 2 2.1 0.6 2 2.3 1.8 0.58

Thyroid function 
disorders

2.3 16.7 12.5 10.1 10.2 12.6 10.4 9.8 8.6 6.1 7.2 9.1 0.02

History of valvular 
surgery

2.3 1.9 2.8 0 1.3 1.3 1.5 0.6 0.3 0.5 0.3 0.6 0.01

Pacemaker 
implanted

0 0 5.6 3.4 3.8 3.8 1.5 2.7 3.2 1.2 1.7 1.2 0.02

ICD placed 0 0 0 4.2 0 1.9 0.5 2.7 1.7 1 0.9 1 0.66

CRT implanted 0 0 1.4 4.2 5.1 3.8 2.5 2.1 3.2 1.5 1.2 0.8 0.007

Data are presented as percentage unless otherwise indicated.

Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CRT, cardiac resynchronization therapy; HF, heart failure; ICD, implantable 
cardioverter­‑defibrillator; MI, myocardial infarction

TABLE 2  Ablation‑related hospitalization characteristics of patients ablated with the principal diagnosis of atrial fibrillation / flutter

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 P value 
for 
trend

Patients, n 43 54 72 119 157 159 202 328 348 407 349 507 –

Length of 
hospitalization, d, 
mean (SD)

7.07 
(4.11)

7 (4.3) 6.21 
(4.85)

5.61 
(3.03)

6.57 
(4.51)

6.01 
(3.89)

5.53 (3) 5.78 
(3.64)

4.97 
(2.46)

5.4 
(3.52)

5.08 
(3.68)

4.91 
(2.71)

<0.005

Hospitalization ≥7 
days, %

39.5 48.2 27.8 26.1 29.9 25.2 17.8 19.2 10.9 17.9 13.2 12.4 <0.005

In‑hospital death, % 0 0 0 0 0 0 0 0 0 0.3 0 0 0.63
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in‑hospital stay has gradually decreased from 
7.07 (4.11) days in 2006 to 4.91 (2.71) days in 
2017 (P <0.005). A trend for the reduction of 
all‑cause hospital readmissions rates (55.8% 
to 25.4%; P <0.005) in the 12‑month follow‑up 
was reported, which was associated with a de‑
crease in the number of hospital readmissions 
both due to cardiovascular disease (P <0.005), AF 
(P <0.005), and heart failure (P <0.005).

The 12‑month follow‑up data corroborated 
the fluctuations of annual rate of re‑ablation 
with the highest value of 18.5% in 2007 and 
the lowest of 2.3% in 2006 (P <0.005). The pro‑
portion of patients who required cardioversion 
has decreased from 9.3% in 2006 to 3.2% in 
2017 (P = 0.005). Also, rates of all‑cause mor‑
tality (2.3% in 2006 vs 0.2% in 2017; P <0.005), 
stroke (2.3% in 2006 vs 0.2% in 2017; P = 0.047), 
and MI (2.3% in 2006 vs 0.4% in 2017; P = 0.03) 
decreased within 1 year following the index 
hospitalization.

DISCUSSION  All patients from the SILCARD 
registry hospitalized between 2006 and 2017 
with the main diagnosis of AF or AFL (ICD‑10 
code I48) who underwent transcatheter ablation 
procedure (ICD‑9 procedures 37.341, 37.342, 
37.272, 37.261) were analyzed in this study. 
The initial population included 3201 patients, 
and 2745 participants remained for further 
follow‑up after applying the follow‑up criteria. 
The SILCARD database of catheter ablation for 

TABLE 3  Trends for adverse events and medical consults in the 12-month follow-up in patients ablated with principal diagnosis of atrial 
fibrillation or atrial flutter (since hospital discharge)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 P value 
for 
trend

All‑cause hospital readmissions 55.8 64.8 47.2 58.8 63.1 52.2 43.1 46.7 45.4 46.7 43.8 25.4 <0.005

Hospital readmission due to a cardiovascular 
reason

44.2 63 44.4 47.9 54.1 40.9 32.7 34.8 29 30 27.5 16.2 <0.005

Hospital readmission due to AF 23.3 44.4 29.2 30.3 31.2 25.8 19.8 18.6 16.4 19.2 15.5 9.7 <0.005

Hospital readmission due to HF 7 5.6 6.9 8.4 13.4 4.4 7.4 7.6 5.2 3.9 5.7 3.4 <0.005

Outpatient visits – cardiology, n/year 3.79 3.33 3.75 3.8 2.92 2.78 2.23 2.52 2.28 2.16 2.06 0.92 <0.005

Outpatient visits – general practitioner, 
n/year

12.67 10.43 9.88 10.4 10.94 10.7 11.78 10.72 11.04 11.55 10.49 5.1 <0.005

Reablation 2.3 18.5 4.2 8.4 9.6 9.4 5 8.5 8.1 4.4 5.4 2.8 <0.005

Cardioversion 9.3 11.1 8.3 7.6 5.1 6.9 4 4.3 4.6 5.7 6.3 3.2 0.005

Gastrointestinal bleeding or blood 
transfusion

2.3 3.7 1.4 1.7 3.8 4.4 2 2.7 1.7 2.2 2.9 2.2 0.54

MI 2.3 1.9 0 0.8 1.9 0.6 1.5 0.3 0 0 1.2 0.4 0.03

Stroke 2.3 0 2.8 0.8 0.6 1.9 2 1.2 0.6 0.7 1.4 0.2 0.047

All‑cause mortality 2.3 1.9 0 3.4 6.4 2.5 3.5 3.4 1.4 1.2 0.6 0.2 <0.005

Data are presented as percentage unless otherwise indicated.

Abbreviations: see TABLE 1
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FIGURE 2  Annual number of patients undergoing pulmonary vein isolation or cavotricuspid 
isthmus ablation
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�FIGURE 3  Mean age of patients undergoing pulmonary vein isolation or cavotricuspid 
isthmus ablation



KARDIOLOGIA POLSKA  2020; 78 (6)542

arrhythmia recurrence and improving quality 
of life when compared with the standard drug 
therapy, which was shown in big randomized 
trials.14,15 Circumferential PVI procedures, al‑
though pretty novel, have already marked their 
stable position in the strategy of rhythm con‑
trol, and are constantly gaining in importance, 
which translates into the rise of heart centers 
equipped with electrophysiology laboratories, 
staff experience, and widening range and vol‑
ume of ablation procedures.

A significant reduction in hospitalization 
time due to AF ablation in Upper Silesia was 
identified from 7 days in 2006 to less than 5 
days in 2017, and also the incidence of prolonged 
hospital stays was significantly lower (lasting 
at least 7 days). This phenomenon may be attrib‑
uted to increasing staff experience and perfor‑
mance, resulting in a substantial reduction of 
early complications requiring longer follow‑up 
and additional treatment. During the follow‑up 
period, there was a moderate, yet significant, 
growth of the average age of ablated patients 
from 58.5 years in 2006 to 60.9 years in 2017.

Similar to the  registries from the  Unit‑
ed States, statistically more ablation proce‑
dures were performed in men; however, during 
the follow‑up, there was a significant increase 
in the ratio of women to men from 27.9% in 
the beginning to 35.3% at the end of the study.

The analysis of patient comorbidities showed 
that with time, the burden of arterial hyperten‑
sion in the ablated population was essentially 
increasing, but the incidence of stable coronary 
artery disease was decreasing. The percentage 
of patients with AF and a history of MI or isch‑
emic stroke referred for PVI procedure was at a 
similar level with occasional pronounced fluc‑
tuations. Also, there were no evident differenc‑
es in the incidence of congestive heart failure, 
type 2 diabetes mellitus, dyslipidemia, chron‑
ic kidney disease, or chronic obstructive pul‑
monary disease.

It is worth mentioning that when comparing 
characteristics of the populations submitted to 
the PVI procedure in different European coun‑
tries, arterial hypertension, hyperlipidemia, and 
smoking rates were much higher in central Eu‑
ropean countries, including the Czech Repub‑
lic and Poland.12

A substantial increase in representation of pa‑
tients with pacemaker was visible, with high‑
est numbers between 2008 and 2011. A similar 
pattern was identified in patients with CRT but 
the trend was slightly shifted in time, peaking 
between 2009 and 2014. No significant differenc‑
es in the subgroup of patients with implantable 
cardioverter‑defibrillator was detected. Tachyar‑
rhythmia in the course of an AF episode can cause 
inadequate device interventions with high energy 
shocks. In CRT patients, it results in the loss of atri‑
al function as well as ventricular synchronization. 

AF / AFL showed an increasing prevalence of co‑
morbidities, arterial hypertension, and patients 
with a cardiac implantable electronic device 
between 2006 and 2017. Of note, data showed 
a gradual decrease of the length of in‑hospital 
stay with a reduction in the number of readmis‑
sions and gradual improvement of outcomes 
in the 12‑month follow‑up period, reflected by 
lower rates of MI, stroke, and mortality (TABLE 3). 
Data from the SILCARD database shows a rap‑
id increase in the availability of catheter abla‑
tion for the treatment of AF / AFL in the pop‑
ulation of Upper Silesia.

Upper Silesia is a highly urbanized region 
with a population of 4.57 million, including 3.8 
million adults. In 2017, the ratio of 109 AF abla‑
tion procedures per 1 million of inhabitants was 
reported, which is very similar to the average 
for whole Poland (114/million); however, much 
lower than in the West Pomerania Province 
(196/million), Mazovia Province (196/million), 
or Opole Province (181/million). In 2017, 87 
electrophysiology laboratories were recognized 
in Poland, out of which 69 (79%) performed 
PVI procedures. Only 5 of them are localized in 
Upper Silesia despite the fact that it is the sec‑
ond most populated region in Poland (approx‑
imately 12% of total population). The number 
of PVI procedures in Poland is growing every 
year, but still there is room for improvement in 
comparison with European countries most ac‑
tively performing ablations like Germany, Den‑
mark, Norway (according to the Supplement 
to the European Heart Rhythm Association’s 
White Book). An overt explanation of these dif‑
ferences is the enormous disparity in gross do‑
mestic product (GDP) and health care expen‑
diture among European Society of Cardiology 
(ESC) members. In the group of ESC members 
from central Europe, the highest mean num‑
ber of PVI procedures adjusted for overall pop‑
ulation count is found in the Czech Republic.11 
Yet, in many western and northern European 
countries with high GDP, especially in the last 
couple of years, stagnation or even decelera‑
tion in the growth of the number of catheter 
ablation procedures was observed. On the oth‑
er hand, there is a group of countries that, de‑
spite a relatively low GDP, enabled significant 
development of modern electrophysiology in‑
cluding AF management by catheter ablation.

Over 11 years of the SILCARD registry, an in‑
crease of more than 11‑fold in the number of pa‑
tients undergoing AF ablation (cryoballoon ab‑
lation or radiofrequency ablation) was recorded, 
from 43 in 2006 to 507 in 2017. This evolution 
is compatible with the natural trend observed 
worldwide. Although the number of ablations 
is constantly growing, it does not seem to fully 
cover the needs of rapidly ageing populations.

The  management of AF by catheter abla‑
tion is significantly more efficient in reducing 
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the study population, a further decrease was 
observed. An  explanation of this finding 
could be that an improvement in the proce‑
dure and success rate caused substantial erad‑
ication of the AF incidents or at least shorten‑
ing of the episodes with clinically significant 
tachyarrhythmia(which is usually accompa‑
nied by a rise in high‑sensitivity troponin con‑
centrations) and lowering the probability of MI 
type 2 diagnosis.

Also, a reduction in all‑cause mortality in 
the 1‑year follow‑up period in the postablation 
group was also observed. Global analyses per‑
formed by the ESC revealed that Poland, sim‑
ilar to other central European countries, de‑
clared low rate of cardiovascular complications 
when compared with the northern and western 
region (1.5% vs 4.7%), but there were no evident 
differences in the occurrence of noncardiovas‑
cular adverse events.11,12

Study limitations  The study is based on 
the electronic database of a single health‑
care provider and it is limited to core vari‑
ables, such as demographic data, comorbidi‑
ties, length of in‑hospital stay, and in‑hospital 
morbidity and mortality. It does not cover 
data on laboratory results, echocardiograph‑
ic parameters and pharmacotherapy, which 
represents a major limitation of the study. 
The quality of data is challenged by the dis‑
crepancy between the quality of data reporting 
by different centers and reimbursement bias. 
Due to the fact that a certain but small pro‑
portion of patients underwent cavotricuspid 
ablation for AFL with the use of 3D electro

‑anatomical mapping, the data should be in‑
terpreted with caution. This proportion was 
estimated based on the local data from the 
Upper-Silesian Medical Center in Katowice, 
which showed that cavotricuspid isthmus abla‑
tion for AFL with 3D mapping was performed 
in about 8.5% of patients.

Conclusions  The study has shown a consider‑
able increase in the number of catheter ablations 
for AF and AFL within the 12‑year follow‑up pe‑
riod in a highly populated urban area located in 
central Europe, reflecting the progress in car‑
diovascular healthcare. The efficacy of the pro‑
cedure and clinical outcomes have incremen‑
tally improved. Taking into account the current 
indication for the procedure, the rate of proce‑
dure per million inhabitants still indicates its 
underutilization.
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That is why the removal of the atrial substrate 
of the arrhythmia by catheter ablation remains 
an important element of recovering biventricular 
synchronization and bringing back the chance of 
becoming an optimal CRT responder. Thus, PVI 
represents one of the mainstays of sinus rhythm 
maintenance therapy in patients with depressed 
left ventricular systolic function.16

During the entire follow‑up period, only 1 in
‑hospital death related to the ablation procedure 
was recorded. The 12‑month follow‑up of all ab‑
lated patients revealed a significant decline in all

‑cause hospital readmissions (from 55.8% in 2006 
vs 25.4% in 2017), secondary to a substantial re‑
duction in overall cardiovascular hospitalizations 
(44.2% in 2006 vs 16.2% in 2017) as well as hos‑
pitalizations caused by AF recurrences (23.3% 
in 2006 vs 9.7% in 2017) and heart failure onset 
or heart failure worsening (7% in 2006 vs 3.4% 
in 2017). Again, this is presumably the result of 
the increasing experience of the electrophysiolo‑
gy staff as well as improvements in the ablation 
method with an evident boost in efficiency as well 
as patient safety. The natural consequence of these 
factors is the rise of the ratio of patients free from 
arrhythmia incidents (or at least a significant re‑
duction of episodes) and drop of the procedure

‑related late complications and adverse events. 
A huge step forward has been taken with fast mod‑
ernization and improvement of the 3D mapping 
systems (CARTO 3, EnSIte Velocity, then Preci‑
sion), standard use of irrigated catheters (since 
2008), introduction of the cryoballoon ablation 
systems,17,18 and radiofrequency catheters allow‑
ing energy delivery under the control of constant 
contact force measurement (SmartTouch, Tacti‑
cath)19,20 and ultra‑high‑density substrate map‑
ping.21 The optimization of periprocedural oral an‑
ticoagulants and the withdrawal of heparin bridg‑
ing contributed to the reduction of early bleeding 
and thromboembolic adverse events.

Advancements in ablation techniques shifted 
the pattern of funds distribution, which was re‑
ported in a Canadian study by Samuel et al.22 Pre‑
viously rising demand for medical resources and 
interventions in a population with AF changed 
dramatically after the index ablation procedure, 
resulting in an evident decline in healthcare re‑
source utilization.23,24

Although the rate of patients requiring re
‑ablation because of the recurrence of AF fluc‑
tuated during 11 years of follow-up, peaking 
in 2007 and reaching a  relative plateau be‑
tween 2009 and 2014, a falling trend became 
settled since 2015 to the end of the follow‑up 
period. Also, the need for additional cardio‑
version in the post‑ablation group was clearly 
decremental through the entire study, which, 
again, is the success rate marker of arrhythmia 
elimination.

Despite the low initial incidence of MI in 
the 12‑month post‑procedural follow‑up in 
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