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Background: In 2015, theMinistry of Health (MINSA) of Peru inaugurated thefirst national center for electrophys-
iology studies in a public tertiary referral hospital with the purpose to provide healthcare access to the most un-
derserved population. This study aims to describe the rate of success and complications of catheter ablation in
this center since its inception, as well as the demographic characteristics of these patients.
Methods: This study is descriptive and retrospective. We used themedical record of the patients who underwent
catheter ablation (first-time and re-do procedure) in the center from July 2015 to February 2018.
Results: 55 catheter ablations were performed in 53 patients, who were 35 (±15) years old and 47% male.
63.6% had a full MINSA health coverage, while 16.4% and 20% had partial MINSA coverage and no health
coverage, respectively. Atrio-ventricular reentrant tachycardia mediated by accessory pathways was the most
common (76.4%) electrophysiology diagnosis. The overall immediate success rate was 96.4%. No complications
were reported.
Conclusions: The efficacy and safety of this procedure are comparable to international standards. The main limi-
tations might be the insufficiency of resources and inadequate diffusion of our center activity.
© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Cardiac electrophysiological procedures remain underdeveloped in
low-income countries [1]. In 2015, the Latin American Society of Electro-
physiology andCardiac Stimulation (SOLAECE)published thefirst registry
of this procedure in 13 countries of Latin America, including Peru [2].

Peruvian health system is administered by 5 entities: theMinistry of
Health (MINSA), which provides public health services for 70% of the
Peruvian population; the Social Security Health System (EsSalud),
which provides for 25% of the population; the Armed Forces (FFAA),
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National Police (PNP), and private sector, which together provide health
services to the remaining 5% [3,4]. SOLAECE's study included 4 Peruvian
centers, two represented EsSalud and the other two from the private
sector [2].

In July 2015,MINSA inaugurated the first national center for electro-
physiology studies in a public tertiary referral hospital (“Dos de Mayo”
Hospital) located in the capital of Peru: Metropolitan City of Lima;
with the purpose to provide healthcare access to cardiac arrhythmia pa-
tients with public health insurance across the country. The aim of this
study is to describe the rate of success and complications of catheter ab-
lation in this center since its inception. It also describes the socio-
demographic characteristics of the population who underwent
this procedure.

2. Methods

This study is descriptive and retrospective. The primary source was
the medical record of the patients who underwent catheter ablation
(first-time and re-do procedure) in the center from July 2015 to
February 2018.
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Table 1
Sociodemographic and catheterization characteristics of “Dos de Mayo” hospital patients
who underwent cardiac ablations.

Peru Department of Lima

N % N %
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2.1. Socio-demographic variables

The following variables: age, gender, health insurance status, educa-
tional level and place of residencewere obtained from the virtual record
of the center and confirmed with the paper medical records (PMRs).
Number of interventions 55 100 36 100
Number of patients 53 35
Age (years, mean, SD) 35.4 (15.2) 38.2 (14.7)
Male 26 47.3 18 50
Pediatric patientsa 8 14.5 4 11.1
Health coverage condition 55 36

Full public coverage 35 63.6 24 66.7
Partial public coverage 9 16.4 4 11.1
Without health coverage 11 20.0 8 22.2

ECG diagnosis 55 36
WPW pattern 31 56.4 21 58.3
2.2. Catheter ablation-related variables

The number of catheter ablations per year, the electrocardiographic
(ECG) diagnosis before the procedure and the electrophysiology
(EP) diagnosis were included in the description. The success and com-
plication rates were evaluated in the immediate term, the earliest
being defined by the non-recurrence of the arrhythmia at the end of
the procedure.
PSVT 16 29.1 10 27.8
VT
Fascicular 2 3.6 1 2.8
Branch to branch 1 1.8 1 2.8

Auricular flutter 4 7.3 2 5.6
Missing value 1 1.8 1 2.8

EP diagnosis 55 36
Auricular flutter 4 7.3 2 5.6
AVNRT 6 10.9 5 13.9
2.3. Data description

Qualitative data was presented as frequencies and quantitative data
was summarized using themean and standard deviation (SD).We used
the statistical software Microsoft Excel version 14.0.
AVRT 42 76.4 27 75.0
VT
Fascicular 2 3.6 1 2.8
Branch to branch 1 1.8 1 2.8

Success rate, immediate 53 96.4 35 97.2
Late recurrence 2 3.6 1 2.8
Complications 0 0.0 0 0.0

Percentages were calculated based on procedures performed. AVNRT, atrio-ventricular
nodal reentrant tachycardia; AVRT, atrio-ventricular reentrant tachycardia; ECG, electro-
2.4. Ethics

Confidentiality of subject data was maintained using numerical
codes for each patient and assigning a security code to the virtual regis-
try, with unique access to the authors of the study. The protocol was ap-
proved by the ethical committee of the hospital.
cardiogram; EP, electrophysiology; PSVT, paroxysmal supraventricular tachycardia; SD,
standard deviation; VT, ventricular tachycardia; WPW, Wolff-Parkinson-White.

a b18.

3. Results

A total of fifty-five catheter ablations were performed during the
study period, which corresponded to fifty-three patients. The selection
criteria for catheter ablation were the refractoriness to medical treat-
ment. The mean annual average of catheter ablations was eighteen ab-
lations per year. The population was 35 (SD ±15) years old and 47%
were male; 15% of the total (n = 8) was pediatric population. 63.6%
had a full MINSA health coverage, while the other 16.4% and 20% had
a partial MINSA coverage and no health insurance, respectively
(Table 1). 65.5% (n = 36) of the patients came from the department
of Lima. On the other hand, 11 out of the 24 departments of Peru did
not referred cardiac arrhythmia patients to the center (Fig. 1). Those
who came from the department of Lima almost exclusively were from
the Metropolitan City of Lima (97.2%).

The most common ECG diagnoses were Wolff-Parkinson-White
(WPW) pattern (56.4%) and Paroxysmal Supraventricular Tachycardia
(PSVT) (29.1%). Atrio-ventricular reentrant tachycardia (AVRT) medi-
ated by accessory pathways (76.4%) was the most common EP diagno-
sis, followed by Atrio-Ventricular Nodal Reentrant Tachycardia
(AVNRT). The most common etiologies, post-electrophysiology study,
of WPW pattern and PSVT were left accessory pathway (AP) and
concealed AP, respectively (Table 1).

The overall immediate success rate was 96.4% and only two patients
had a failed first-time procedure: one with a right AP plus Ebstein
anomaly and the other with a fascicular ventricular tachycardia (VT).
Accessory pathways had a success rate of 96.6%. On the other hand,
two patients came back to the center with a late recurrence, both with
the EP diagnosis of right AP plus Ebstein anomaly. The re-procedure
was successful in both of those cases. There were no procedural compli-
cations such as hematomas, fistulas or perforations. Two patients
had a complete AV block after the procedure, but it was secondary to
their underlying cardiac disease: septal AP and sick sinus syndrome,
respectively.
4. Discussion

In 1998, the Heart Institute of EsSalud carried out the first catheter ab-
lations in Peru [5]. Seventeen years later, MINSA began to offer this cura-
tive intervention.While EsSalud's population belongs to the economically
active population, MINSA provides healthcare access to individuals cate-
gorized as poor and extremely poor [6]. Most of our patients had full
MINSA coverage. Per Peruvian law, only the individuals who qualify as
poor or extremely poor can obtain this type of health coverage [7].

Therefore, our institution is the first national center that provides
specialized health care to the vulnerable population of Peru
(6,906,000 individuals) that suffers from cardiac arrhythmias [6]. On
the other hand, the second most common group of patients did not
have any type of health insurance, who represents 31% of the Peruvian
population [4].

The annual average of procedures per Peruvian center reported by
SOLAECE‘s study was sixty-five [2], significantly higher than the annual
average of eighteen catheter ablations performed in our center (Fig. 1).
Nevertheless, the target populationwith cardiac arrhythmia covered by
our center (70% of the Peruvian population) doubles the coverage of the
centers included by thementioned study (b30% of the Peruvian popula-
tion), showing a gap in health services between MINSA and the other
health care providers. In 2017, the number of procedures decreased in
32% due to an insufficiency of medical supplies, despite the growing
number of patients who were in the waiting list.

The higher number of patients coming from Lima could be explained
by the inequitable geographic distribution of human resources in the
public health sector. The department of Lima has the highest density
of physicians (20.27 per 10,000 inhabitants) in the country, and the
other departments where most patients came from (Ancash, Arequipa
and Lambayeque) are also among the densest in terms of human re-
sources working for MINSA [8]. Probably the unawareness of the



Fig. 1. Geographic distribution of “Dos de Mayo” Hospital patients who underwent cardiac ablations.

3R.A. Montañez-Valverde et al. / IJC Heart & Vasculature 24 (2019) 100402
existence of this national reference center may have also contributed to
this difference.

Although the prevalence of AVNRT is much higher than AVRTmedi-
ated by accessory pathways [2,5,9,10], the most common EP diagnosis
in our center was AP. This is explained by the selection of patients
based on their urgency to perform this procedure due to resource limi-
tations. Patients with: 1) WPW pattern plus atrial fibrillation (AFib) or
syncope, 2) wide complex tachycardia, 3) WPW syndrome, and
4) tachycardia refractory to medical therapy were prioritized following
this order. Unlike other studies that reported the catheter ablation of
AFib [9,11–13], this procedurewasnot offered in our center as a curative
treatment for patients with AFib because we do not possess a 3D map-
ping system.

The EP procedures were performed by two cardiologists with 8 to
10 years of clinical experience and post-graduate training in cardiac
electrophysiology outside of the country. In Peru, cardiac electrophysi-
ology fellowship programs are not offered for clinical cardiologist. On
the other hand, the center does not have an exclusive EP laboratory.
The catheter ablations were performed in a hybrid operating room
that has one cine-angiograph (Philips Allura Xper, biplane X-ray sys-
tem) with excellent technical characteristics, but limited by the high
number of non-electrophysiological procedures. This is a common situ-
ation in Latin America where b50% of centers that perform catheter ab-
lation have an exclusive EP laboratory [2].

The overall immediate success rate and the number of complications
are comparable to international standards [2,9,10,13]. Two patients had
a failed first-time procedure and other two had a late recurrence. The EP
diagnoses of these patients were fascicular VT, in one failed first-time
procedure, and right AP plus Ebstein anomaly in the other three pa-
tients. Even in industrialized countries, the treatment via catheter abla-
tion of these types of arrhythmia still remains a challenge [14,15].
Brachmann et al. demonstrated that long-term symptom improvement
and patient satisfaction could bedocumented ashigh, includingpatients
with arrhythmia recurrence [16].
4.1. Limitations

The time frame from symptoms onset to the ablation was not in-
cluded due to an inconsistency of its report in PMRs. However, the over-
all missing data was notably low (n = 3, 1.1%)(Table 1). On the other
hand, even though there are more robust measures of efficacy in cathe-
ter ablation [12,17], we used the immediate success rate as an outcome
measure because the center has b5 years performing this procedure and
the long-term follow-up is still in process.

4.2. Conclusions

The efficacy and safety of the catheter ablations performed in our
center are comparable to previous international reports. Insufficient re-
sources and inadequate diffusion of our center activity might be the
most important limitations.

Disclosure

The authors of this publication have no financial or nonfinancial re-
lationships to disclose.

Declaration of Competing Interest

The authors report no relationships that could be construed as a con-
flict of interest.

Acknowledgement

We thank Dr. Américo Peña-Oscuvilca for contributing in the
conception of this study, Victor Raúl Montañez-Vega for helping in
data collection, Isabel Santana for reviewing the manuscript redac-
tion, and Cintia Castillo-Gomez for her recommendations in map
designs.



4 R.A. Montañez-Valverde et al. / IJC Heart & Vasculature 24 (2019) 100402
References

[1] A. Bonny, M. Ngantcha, M. Jeilan, et al., Statistics on the use of cardiac electronic de-
vices and interventional electrophysiological procedures in Africa from 2011 to
2016: report of the Pan African Society of Cardiology (PASCAR) Cardiac Arrhythmias
and Pacing Task Forces, Europace. 00 (2017) 1–14, https://doi.org/10.1093/
europace/eux353.

[2] R. Keegan, L. Aguinaga, G. Fenelon, et al., The first Latin American Catheter Ablation
Registry, Europace. 17 (5) (2015) 794–800, https://doi.org/10.1093/europace/
euu322.

[3] World Health Organization. GlobalWorkforce Alliance - Peru [Internet]:WHO; 2018
[updated 2018; cited 2018 April 27]. Available from: http://www.who.int/
workforcealliance/countries/per/en/

[4] Instituto Nacional de Estadística e Informática (INEI). Perú - Encuesta Nacional de
Hogares sobre Condiciones de Vida y Pobreza 2015. Peru: INEI, 2015. Available
from: https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/
Lib1253/cap06/cap06.pdf

[5] R. Zegarra, Tratamiento de Taquiarritmias Supraventriulares por Ablación
Transcatéter: un reporte de 294 casos, Revista Peruana de Cardiología 2 (28)
(2002) 213–224.

[6] Instituto Nacional de Estadística e Informática (INEI). Evolución de la Pobreza
Monetaria 2007–2016. Peru: INEI, 2017. Available from: https://www.inei.gob.pe/
media/cifras_de_pobreza/pobreza2016.pdf

[7] Ministerio de Salud de Perú (MINSA). Directiva administrativa que regula el Proceso
de afiliación al Régimen de Financiamiento Subsidiado del Seguro Integral de Salud.
Peru: MINSA, 2015. Available from: http://www.sis.gob.pe/portal/Transparencia_
pdf/resolucion_jefatural/RJ2015_126_20150617.pdf

[8] Ministerio de Salud, Dirección General de Personal de la Salud. Registro Nacional del
Personal de Salud 2016, Peru, Ministerio de Salud, 2016 , Available from: http://bvs.
minsa.gob.pe/local/MINSA/4041.pdf.
[9] Keegan R, Aguinaga L, Pozzer D, et al. Registro Nacional de Ablación por Catéter
2009. Primer reporte oficial de la Federación Argentina de Cardiología-2010. Rev.
Fed. Arg. Cardiol. 2011(40):65–71.

[10] Fuenmayor AJ, Fuenmayor AM. Paediatric radiofrequency ablation experience at a
Venezuelan cardiology facility. Cor Vasa. 2009;134(2):176–9. doi:doi:https://doi.
org/10.1016/j.ijcard.2008.04.016.

[11] Cavaco D, Morgado F, Bonhorst D. Portuguese National Registry on Cardiac Electro-
physiology, 2013 and 2014. Rev Port Cardiol. 2016;35(78):407–12. doi: 0.1016/j.
repc.2016.01.006.

[12] P.C. Lee, B. Hwang, S.A. Chen, et al., The results of radiofrequency catheter ablation of
supraventricular tachycardia in children, Pacing Clin. Electrophysiol. 30 (5) (2007)
655–661, https://doi.org/10.1111/j.1540-8159.2007.00727.x.

[13] A. Fontenla, J. García-Fernández, J.L. Ibáñez, Registro Español de Ablación con
Catéter. XVI Informe Oficial de la Sección de Electrofisiología y Arritmias de la
Sociedad Española de Cardiología (2016), Rev. Esp. Cardiol. 70 (11) (2017)
971–982, https://doi.org/10.1016/j.recesp.2017.07.023.

[14] W. Wei, X. Zhan, Y. Xue, et al., Features of accessory pathways in adult Ebstein's
anomaly, Europace 16 (11) (2014) 1619–1625, https://doi.org/10.1093/europace/
euu028.

[15] Y. Liu, Z. Fang, B. Yang, et al., Catheter ablation of fascicular ventricular tachycardia:
long-term clinical outcomes and mechanisms of recurrence, Circ. Arrhythm.
Electrophysiol. 8 (6) (2015) 1443–1451, https://doi.org/10.1161/CIRCEP.115.
003080.

[16] J. Brachmann, T. Lewalter, K.H. Kuck, et al., Long-term symptom improvement and
patient satisfaction following catheter ablation of supraventricular tachycardia: in-
sights from the German ablation registry, Eur. Heart J. 38 (17) (2017) 1317–1326,
https://doi.org/10.1093/eurheartj/ehx101.

[17] G. Fenelon, M. Scanavacca, J. Atie, et al., Atrial fibrillation ablation in Brazil: results of
the registry of the Brazilian Society of Cardiac Arrhythmias, Arq. Bras. Cardiol. 89 (5)
(2007) 258–262 , 85-9 https://doi.org/10.1590/S0066-782X2007001700002.

https://doi.org/10.1093/europace/eux353
https://doi.org/10.1093/europace/eux353
https://doi.org/10.1093/europace/euu322
https://doi.org/10.1093/europace/euu322
http://www.who.int/workforcealliance/countries/per/en/
http://www.who.int/workforcealliance/countries/per/en/
https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1253/cap06/cap06.pdf
https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1253/cap06/cap06.pdf
http://refhub.elsevier.com/S2352-9067(19)30092-2/rf0015
http://refhub.elsevier.com/S2352-9067(19)30092-2/rf0015
http://refhub.elsevier.com/S2352-9067(19)30092-2/rf0015
https://www.inei.gob.pe/media/cifras_de_pobreza/pobreza2016.pdf
https://www.inei.gob.pe/media/cifras_de_pobreza/pobreza2016.pdf
http://www.sis.gob.pe/portal/Transparencia_pdf/resolucion_jefatural/RJ2015_126_20150617.pdf
http://www.sis.gob.pe/portal/Transparencia_pdf/resolucion_jefatural/RJ2015_126_20150617.pdf
http://bvs.minsa.gob.pe/local/MINSA/4041.pdf
http://bvs.minsa.gob.pe/local/MINSA/4041.pdf
https://doi.org/10.1111/j.1540-8159.2007.00727.x
https://doi.org/10.1016/j.recesp.2017.07.023
https://doi.org/10.1093/europace/euu028
https://doi.org/10.1093/europace/euu028
https://doi.org/10.1161/CIRCEP.115.003080
https://doi.org/10.1161/CIRCEP.115.003080
https://doi.org/10.1093/eurheartj/ehx101

	First catheter ablations in the Ministry of Health system of Peru: Report of the initial experience
	1. Introduction
	2. Methods
	2.1. Socio-demographic variables
	2.2. Catheter ablation-related variables
	2.3. Data description
	2.4. Ethics

	3. Results
	4. Discussion
	4.1. Limitations
	4.2. Conclusions

	Disclosure
	Declaration of Competing Interest
	Acknowledgement
	References




