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S[MpunoxeHue 1

This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) studies and catheter
ablations performed in 2025. Material and methods: A full one-year dataset from the BG-EPHY registry was retrospec-
tively analyzed. We evaluated patient age and sex distribution, number of ablations, use of electroanatomic mapping
(EAM), ablation energy source, distribution of arrhythmia types, acute procedural success, and complications. Results:
In 2025, ten EP centers performed 2898 ablations in 1831 men (63.2%) and 1067 women, including 18 procedures in
pediatric patients (0.62%). EAM was used in 1607 procedures (55.5%). An irrigated-tip catheter was used in 1526 cases
(52.7%), a cryocatheter in 662 (22.8%), and a pulsed field ablation catheter in 114 (3.9%). Intracardiac echocardiogra-
phy was used in 386 procedures (13.3%). Pulmonary vein isolation was the most frequently performed primary ablation
(55.5%), followed by ablation for typical atrial flutter (13%) and AV nodal reentrant tachycardia (13%). Acute procedural
success exceeded 99%, while intraprocedural complications occurred in fewer than 1% of the cases. Conclusion: The
national electrophysiology registry systematically and continuously collects data on all catheter ablations performed
in Bulgaria. In 2025, the total number of ablations increased compared with 2024, although at a slower pace. The
distribution of procedure types remained similar to previous years. Acute success rates were high, and intraprocedural
complications were rare.

invasive electrophysiology; catheter ablation; electroanatomic mapping; cryoablation; pulsed field ablation; national registry.
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[peacTaBeHu ca JaHHK OT HaLMOHamNHMS enekTpoHeH perncTbp BG-EPHY 3a enekTpodusnonornyHuTe nscneaBaqms
¥ kaTeTbpHu abnauuu npes 2025 r. Matepuan u metoau: EgHoroamiuHa ussagka ot peructbpa BG-EPHY e npoyye-
Ha peTpocnekT1BHO. MpeacTaBeHy ca pasnpeaeneHue Ha naLumMeHTUTe no non v Bb3pacT, bpoil npoueaypu, YecToTa
Ha 13non3BaHe Ha enekTpoaHaToMuyieH menuur (EAM), upurupana abnauus, kpuoabnauus, nyncosa abnaums, yec-
TOTa Ha enekTpoU3NONOTMYHUTE ANArHo3W, HEMOCPEACTBEH YCMeX, MHTPanpoLeaypHu YCnoxHeHus. Pesyntatu:
MMpe3 2025 r. B feceT enekTpodmanonorniHu LieHTbpa ca u3BbplueHu 2898 abnauuv npu 1831 muxe (63.2%) n 1067
XeHu, BKN. 18 naumeHTn Ha BbapacTt < 18 roa. (0.62%). Mpu 1607 abnauum (55.5%) e usnonasaH EAM, vpurupaH
kaTeTbp — B 1526 (52.7%), kprokaTeTbp — B 662 (22.8%), kaTeTbp 3a nyncosa abnauus — B 114 (3.9%), nHTpakap-
AunanHa exorpadus — B 386 (13.3%). Haii-yecTo e npaBeHa nsonauus Ha benoppobHu BeHu (55.5%), cnepBaxa ot
abnauus Ha TMNUYHO NpeacbpAHo TpenTeHe (13%) u AV HoganHa pueHTpyu Taxukapams (13%). HenocpencteeHust
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ycnex e Hag 99%, a uHTpanpoueaypHuTe ycnoxHenus — 1%. 3aknioveHue: HauuoHanHUAT perncTbp nNo enek-
Tpohuanonorus cbbupa CUCTEMHO W HeNpeKkbCHATO AaHHW 3a abnauunte Ha CbpAEYHN apUTMUU, U3BBPLUBAHN B
cTpaHarta. Mpe3 2025 r. bposT Ha abnauuute HapacTBa cnpsmo 2024 r., Ho ¢ focTa no-6asHo Temno. CTpykTypaTa
Ha [ieiHOCTTa Ce 3ana3Ba CnpsiMO NPeAXOAHMTE roAuHW. HenocpeaCTBEHNST NPOLIEAYPEH YCNEX € BUCOK, a UHTpa-

NpoLesypPHUTE YCIIOKHEHNS — PEAKN.

KniouoBu gymu:
HaLWOHaneH perucTbp.

MHBa3MBHa eJ'IeKTpOCIZ)VISVIOJ'IOFVIﬂ; KaTeTbpHa a6naLu49|; €N1eKTPOaHATOMUYEH MEMNUHT; KpVI086J'IaL|I/IFI; nyncosea a6nau,vm;

Agpec Mpodh. a-p Yaepap Wanraros, om, OtaeneHve no uHBasveHa enexktpodmanonors — Knuuka no kapanonorus, Hawuo-

3a KopecrnoHaeHuuna:

INTRODUCTION

Since 2021, the national electronic registry BG-
EPHY has published annual summaries of catheter
ablations for cardiac arrhythmias performed in all elec-
trophysiology (EP) centers in Bulgaria. Five reports
covering six consecutive years have been published
to date [1-5]. The registry provides comprehensive
information on catheter ablations and EP studies per-
formed in centers staffed by certified electrophysiolo-
gists operating in accordance with the requirements of
the National Health Insurance Fund (NHIF). It enables
assessment of annual trends in the type and number of
EP procedures at the national level.

The aim of this sixth consecutive report is to pres-
ent the number and type of EP interventions performed
in Bulgaria in 2025 and to compare the main indicators
with those of the previous year.

MATERIAL AND METHODS

Details of the registry have been described previ-
ously [1, 2]. The registry includes all invasive EP proce-
dures (diagnostic studies and ablations), performed in
accordance with NHIF requirements. Mandatory data
fields include demographic characteristics, preproce-
dural clinical and electrocardiographic diagnosis, num-
ber and type of ablation catheters used, use of electro-
anatomic mapping (EAM), dose—area product, final EP
diagnosis, acute procedural outcome, intraprocedural
complications, and a procedural summary. Eleven EP
diagnoses are available and up to three diagnoses can
be recorded per procedure.

For the present report, an anonymized full data ex-
traction was performed for all EP procedures conduct-
ed between January 1 and December 31, 2025.

We analyzed patient age and sex distribution, to-
tal number of procedures, diagnostic EP studies, ab-
lations (overall and by energy source), use of EAM,
high-density mapping catheters, intracardiac echogra-
phy, distribution of EP diagnoses, ablated arrhythmias,
acute procedural success, and intraprocedural com-
plications. Changes compared with the previous year
were also assessed.

HanHa kapguonornyHa 6onxuua, yn. Konsosnua“ Ne 65, 1309 Codms, Ten.: 02/9211-411, e-mail: icd@hearthospital.bg

Statistical analysis was performed using jamoviv.2.7
(The jamovi project 2025) [6, 7]. Descriptive statistics
were used. Data distribution was assessed by the Sha-
piro-Wilk test. Continuous variables are presented as
median (interquartile range IQR 25%-75%, min — max).
Categorical variables are expressed as percentages.

RESULTS

A total of 2984 EP procedures performed at 10 EP
centers between January 1 and December 31, 2025
were available for analysis. Nine centers were equipped
with at least one three-dimensional EAM system and a
cryoablation console. Five centers also had intracardi-
ac echocardiography capability. In 2025, four centers
initiated regular use of pulsed field ablation (PFA).

Of all EP procedures, 86 (2.9%) were diagnostic
studies only, performed in 47 men and 39 women. The
most frequent finding was “negative study” (n = 43),
followed by “conduction disorder” (n = 15), “atrial fibril-
lation” (AF) (n = 7), and “dual AV nodal physiology/AV
nodal reentrant tachycardia” (AVNRT) (n = 7).

A total of 2898 catheter ablations were performed
in 1831 men (63.2%) and 1067 women, representing a
10.4% increase compared with the previous year. Sev-
en of the ten centers performed 95.9% of all ablations
(n = 2779). The number of ablations performed in the
individual centers is shown on Fig. 1.

The median patient age was 62 years (IQR 53-69;
range 9-92 years). The median age was 61 years in
men (IQR 52-68, range 13-87 years), and 64 years in
women (IQR 53-71, range 9-92 years). Eighteen pa-
tients (0.62%) were younger than 18 years. The age
and sex distribution of the patients is shown in Fig. 2.

Radiofrequency energy was used in 2112 ablations
(73.1%), cryogenic energy in 654 (22.6%), and PFA in
108 (3.7%). Combined energy modalities were used in
14 procedures (cryogenic and radiofrequency energy
in 10 procedures, cryo and PFA in 4 procedures). A
percutaneous transpericardial approach was reported
in 2 cases. The numbers of different types of ablation
consumables used in 2025 and 2024 and reimbursed
by the NHIF are shown in Table 1.
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Table 1. Ablation consumables reimbursed by the NHIF

Fig. 1. Distribution of ablation procedures across participating
centers in 2024 and 2025. Numbers within the bars show the
number of ablations for the respective year

Fig. 2. Age distribution of the patients. Each column equals 2.5-
year age span. Sex 1 = male (blue); Sex 2 = female (ocher)

2024, n (%) 2025, n (%) Change (%)
Electroanatomic mapping patches 1506 (57.4) 1607 (55.5) +6.7
Irrigated ablation catheter 1535 (58.5) 1526 (52.7) 0.6
Contact force catheter 973 (37.1) 977 (33.7) +0.4
Cryocatheter (incl. for focal ablation) 507 (19.3) 662 (22.8) +30.6
PFA catheter 2(0.08) 114 (3.9) +570
High-density mapping catheter 963 (36.7) 990 (34.2) +2.8
Intracardiac echography catheter 203 (7.7) 386 (13.3) +90.1
Steerable introducer * 939 (35.8) 763 (26.3) -18.7

*Steerable introducers for cryoballoon ablation and PFA not included. The last column of this and all other tables shows the change of the

absolute numbers

A second arrhythmia substrate was identified in
400 procedures, and a third in 41 cases. The distribu-
tion of primary and secondary EP diagnoses was sim-
ilar to that of the previous year and is shown in Tables
2 and 3.

As in 2024 the most frequent secondary diagnoses
were typical and atypical atrial flutter, AF, and AVNRT
(Table 3).

Pulmonary vein isolation (PVI) was the most fre-
quently performed ablation, followed by cavotricuspid
isthmus ablation, AVNRT ablation, and ablation of id-

iopathic ventricular arrhythmia (Table 4). In pediatric
patients, the most common ablation target was an ac-
cessory pathway (n = 11), followed by AVNRT (n = 5),
and typical atrial flutter (n = 2).

Ablation of a secondary arrhythmogenic substrate
during the same procedure was performed in 305 cas-
es (10.5%), most commonly cavotricuspid isthmus ab-
lation (Table 5). Ablation of a third substrate was under-
taken in 30 procedures (1%).

Acute procedural success for the primary diagno-
sis was achieved in 2875 ablations (99.2%). Acute suc-
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Table 2. Main EP diagnoses in ablation procedures

2024, n (%) 2025, n (%) Change (%)
Atrial fibrillation 1447 (55.1) 1706 (58.9) +17.9
Atrial flutter — atypical 66 (2.5) 82(2.8) +24.2
Atrial flutter — typical 395 (15.1) 373 (12.9) 5.6
AV nodal reentrant tachycardia 355 (13.5) 378 (13) +6.5
Accessory pathways 92 (3.5) 104 (3.6) +13
Conduction disorder 7(0.3) 5(0.2) -28.6
Focal atrial tachycardia 73(2.8) 68 (2.3) -6.9
Incisional/macroreentrant atrial tachycardia 4(0.15) 3(0.1) -25
Sinus node disease 10 (0.4) 2(0.1) -0.8
Ventricular arrhythmia — idiopathic 142 (5.4) 136 (4.7) -4.2
Scar-related ventricular tachycardia 28 (1.1) 31(1.1) +10.7
Table 3. Secondary EP diagnoses
2024, n (%) 2025, n (%) Change (%)
Atrial fibrillation 74 (18.6) 67 (16.8) 95
Atrial flutter — atypical 79 (19.8) 70 (17.5) -11.4
Atrial flutter — typical 114 (28.6) 149 (37.3) +30.7
AV nodal reentrant tachycardia 37(9.3) 41(10.3) +10.8
Accessory pathways 2(0.5) 1(0.3) -50
Conduction disorder 25(6.3) 16 (4) -36
Focal atrial tachycardia 30(7.5) 37(9.3) +23.3
Incisional/macroreentrant atrial tachycardia 2(0.5) 2(0.5) 0
Sinus node disease 17 (4.3) 10 (2.5) -41.2
Ventricular arrhythmia - idiopathic 11(2.8) 6(1.5) -45.5
Scar-related ventricular tachycardia 5(1.3) 1(0.3) -80
Table 4. Ablations by primary EP diagnoses
2024, n (%) 2025, n (%) Change (%)
Atrial fibrillation (PVI1) 1363 (51.9) 1607 (55.5) +17.9
Atrial flutter — atypical 61(2.3) 66 (2.3) +8.2
Atrial flutter — typical 396 (15.1) 377 (13) 4.8
AV nodal reentrant tachycardia 355 (13.5) 377 (13) +6.2
Accessory pathways 92 (3.5) 105 (3.6) +14.1
AV junction 86 (3.3) 107 (3.7) +24.4
Focal atrial tachycardia 72 (2.7) 67 (2.3) 6.9
Incisional/macroreentrant atrial tachycardia 4(0.2) 3(0.1) -25
Cardioneuroablation 25(0.9) 13(0.4) -48
Ventricular arrhythmia - idiopathic 142 (5.4) 135 (4.7) -4.9
Scar-related ventricular tachycardia 28 (1.1) 31(1.1) +10.7
All 2621 2898 +10.6
PVI — pulmonary vein isolation
Table 5. Ablations by secondary EP diagnoses
2024, n (%) 2025, n (%) Change (%)
Atrial fibrillation (PVI) 28(10.1) 36 (11.8) +28.6
Atrial flutter — atypical 50 (18) 38 (12.5) -24
Atrial flutter — typical 112 (40.3) 145 (47.5) +29.5
AV nodal reentrant tachycardia 12 (4.3) 20 (6.6) +66.7
Accessory pathways 1(0.4) 2(0.7) +100
Focal atrial tachycardia 17 (6.1) 24(7.9) +41.2
Incisional/macroreentrant atrial tachycardia 2(0.7) 2(0.7) 0
Cardioneuroablation 45(16.2) 26 (8.5) -42.2
Ventricular arrhythmia — idiopathic 8(2.9) 5(1.6) -37.7
Scar-related ventricular tachycardia 2(0.7) 5(1.6) +250
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cess rates were 97% for second-substrate ablation and
86.7% for third-substrate ablation.

Intraprocedural complications were reported for
29 ablations (1%). These included phrenic nerve pal-
sy during cryoballoon PVI in 11 cases (1.7% of all cryo
PVI procedures); five pericardial effusions (including two
pericardial tamponades); five cases of conduction distur-
bances — 2 cases of complete AV block, and 3 RBBBs;
two vascular complications (1 inguinal hematoma and
1 arterio-venous fistula); two cases of severe vasova-
gal reactions; one case of prolonged sinus bradycardia
and apnea after cardioversion; two cases of transient
ST-segment elevation; one coronary sinus dissection.

DiscussION

The present sixth annual report from the BG-EPHY
registry demonstrates that catheter ablation activity in
Bulgaria continued to expand in 2025, albeit at a sub-
stantially slower rate compared with the nearly 30%
increase observed in 2024. This increase was driven
almost exclusively by a rise in AF ablations.

AF accounted for nearly 60% of primary EP diagnoses
and 55.5% of all ablation procedures. This distribution mir-
rors trends reported in other European registries. The tech-
nological profile of ablation practice in Bulgaria also contin-
ues to evolve. EAM was used in approximately 55%—57%
of procedures over the past two years, a proportion compa-
rable to contemporary European practice [8, 9]. While EAM
use is traditionally associated with complex substrates, its
increasingly routine application may also reflect efforts
to minimize fluoroscopy exposure, even in less complex
procedures [10, 11]. Radiofrequency ablation remains the
dominant energy source, accounting for approximately
three-quarters of all procedures. However, cryoablation
demonstrated substantial growth, and PFA was imple-
mented on a regular basis in four centers during 2025.
Despite this expansion, PFA volumes remain modest. This
likely reflects a combination of logistical constraints, reim-
bursement considerations, and the need for anesthesiol-
ogy support. Notably, when combined, cryoablation and
PFA accounted for nearly half of all AF ablations, indicating
progressive adoption of single-shot technologies, in line
with contemporary European trends. The Spanish ablation
registry reported for the first time single-shot devices to be
used in 50% of AF ablations in 2023 and this proportion
increased to 55% in 2024 [9].

The distribution of primary arrhythmia substrates
remained remarkably stable compared with previous
years and closely resembles patterns reported by oth-
er national registries [8-10]. AF predominated, followed
by typical atrial flutter and atrioventricular nodal reen-
trant tachycardia (AVNRT). This stability suggests that
procedural expansion has not altered the fundamental
structure of EP practice in the country but has primarily
amplified existing activity patterns.

A second arrhythmogenic substrate was identified in
approximately 14% of procedures, most frequently typical
atrial flutter. Ablation of the additional substrate was per-
formed in three-quarters of these cases, reflecting a com-
prehensive interventional approach during the index proce-
dure. Third substrates were uncommon and were treated
selectively. These findings underscore both the complexity
of contemporary EP practice and the operators’ readiness
to address multiple arrhythmias within a single session
when clinically appropriate. Acute procedural success re-
mained exceptionally high (99% for the primary substrate),
consistent with previously reported national data and inter-
national registry outcomes [5, 9, 12, 13]. While registry-re-
ported acute success should be interpreted cautiously, the
consistency of these figures over time suggests stable pro-
cedural quality across centers [1-5].

The overall rate of intraprocedural complications
(1%) remained low and consistent with international
data [9, 12, 13]. The spectrum of complications was
typical for invasive EP procedures. However, despite
a 30% increase in cryoablation procedures, the inci-
dence of phrenic nerve palsy nearly doubled. Although
all cases were transient and the overall rate remained
below 2%, this warrants attention, particularly as half of
these cases were reported by a single center.

From a broader health system perspective, Bulgaria
performed approximately 450 ablations per million in-
habitants in 2025, exceeding the reported median of 417
per million for high-income European Society of Cardi-
ology (ESC) member countries [14, 15]. In addition, the
number of hospitals performing catheter ablation per mil-
lion population slightly surpasses the ESC median [5].
Together with the deceleration in growth rate, these data
suggest that Bulgaria may be approaching a saturation
threshold in terms of structural EP capacity. Moreover,
96% of ablations were performed in seven established
centers. As low procedural volume has been associat-
ed with higher complication rates, particularly in com-
plex ablations, maintenance of adequate case volume
remains essential for preserving quality and safety [18].

Overall, the 2025 data reflect a mature and tech-
nologically evolving EP landscape characterized by
high procedural success, low complication rates, and
gradual stabilization of procedural growth. Future reg-
istry analyses incorporating long-term outcomes and
inter-center variability may provide further insight into
quality metrics and areas for optimization.

Limitations

As with all registries, data accuracy depends on
correct data entry and cannot be independently veri-
fied. Only intraprocedural complications are recorded;
therefore, overall complication rates may be underesti-
mated. Long-term outcomes are not captured. Despite
these limitations, the registry provides valuable nation-
wide data on EP practice patterns.
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Take-home messages from a policy
perspective

— Electrophysiology capacity in Bulgaria is ap-
proaching structural maturity. The slowing growth
rate of catheter ablation procedures, combined with
procedure volumes exceeding the median for high-in-
come ESC countries, suggests that the national EP
infrastructure may be nearing demand saturation.
Future expansion strategies should therefore prior-
itize optimization and quality rather than numerical
growth alone.

— AF ablation is the principal driver of resource
allocation. Given that AF accounts for the majority of
procedures, workforce planning, reimbursement mod-
els, and technology investment should be aligned with
the increasing complexity and long-term follow-up de-
mands of AF management.

— Technology diffusion requires structured over-
sight. The growing use of cryoablation and PFA reflects
rapid technological adoption. Sustainable integration of
new technologies will require coordinated reimburse-
ment policies, operator training standards, and out-
come monitoring at the national level.

— Centralization appears to support quality and
safety. The concentration of procedures in established
high-volume centers may contribute to maintaining
high success rates and low complication rates. Policy-
makers should carefully balance geographic accessi-
bility with the known relationship between procedural
volume and outcomes.

— Registry-based monitoring is essential for qual-
ity assurance. Continuous nationwide data collection
provides a framework for benchmarking, early detection
of safety signals, and evidence-based health policy
decisions. Expansion of registry capabilities to include
long-term outcomes would further strengthen its value
as a national quality instrument.

These findings suggest that the next phase of EP
development in Bulgaria should prioritize sustainabili-
ty, quality optimization, and outcome-based evaluation
rather than continued expansion alone.

CONCLUSION

The national EP registry BG-EPHY systematically
and continuously collects data on catheter ablations
performed in Bulgaria. In 2025, the total number of
procedures increased modestly compared with 2024,
while the distribution of ablation types remained stable.
Atrial fibrillation persisted as the leading target for in-
tervention, and the technological landscape continued
to evolve — reflected in the growing use of cryoablation
and the initial adoption of pulsed-field ablation.

No conflict of interest was declared
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