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ABSTRACT

Introduction: Currently, one of the main causes of morbidity or mortality in Mexico is
cardiovascular disease. Nowadays, advances in technology have allowed pacemakers to improve
survival, symptom control, and patient quality, but the follow-up phase after the implantation
procedure remains critical.

Objective: To describe the postoperative follow-up of patients with pacemaker use in the state of
Veracruz, in order to detect any problem in the postoperative period

Material and methods: A retrospective observational, descriptive, cross-sectional study was
conducted. Demographic variables, comorbidities, implant indication, device type and mode, as
well as follow-up data at 4—6 weeks, 3—6 months, and annual review were collected. A descriptive
analysis of the variables was performed

Results: A total of 143 patients over 18 years of age who underwent pacemaker implantation were
included, of which 43 corresponded to the General Hospital of Zone No. 8 IMSS Coérdoba and
100 to the Regional General Hospital of Orizaba. The mean age was 74.51 + 11.18 years in
Cordoba and 75.16 + 12.01 years in Orizaba, with a predominance of females and a predominance
of systemic arterial hypertension. The most frequent indication was complete atrioventricular
block. Most patients had no immediate adverse events. At follow-up, 100% of the patients
attended at 4—-6 weeks in Cordoba and 97% in Orizaba. At 3—6 months, adherence was 100% in
Cérdoba and 94% in Orizaba. In the annual review, attendance decreased to 67.44% in Cérdoba
and 85% in Orizaba.

Conclusion: Postoperative follow-up showed high initial adherence and low frequency of
complications recorded.

KEYWORDS: Pacemaker Implantation, Cardiac Arrhythmias,
Bradycardia, Cardiac Pacing, Follow-Up Studies

Atrioventricular Block,

ARTICLE DETAILS

Published On:
21 March 2026

Available on:
https://ijmscrs.com

INTRODUCTION

The American Heart Association defines a pacemaker as a
small, battery-powered device that helps the heart beat in a
regular thythm (1). There are different types of devices.
According to the number of cables, stimulation site and
polarity, they are divided into: unicameral, bicameral, triple
chamber, high energy, unipolar, bipolar and tetrapolar (2)
Artificial pacemakers can be implantable or temporary
external and are used to maintain a proper heart rhythm using
electrical impulses. According to the chambers stimulated,
they are classified as unicameral, which stimulate a single
chamber (atrium or ventricle); bicameral, which stimulate the

right atrium and ventricle allowing better heart coordination;
and Dbiventricular used in cardiac
resynchronization therapy by stimulating both ventricles (3).
(4). Electrical impulses are transmitted to the myocardium by
endocardial or epicardial electrodes (2). In addition, there are

resynchronization,

more recent methods such as stimulation of the conduction
system (bundle of His) and leadless intracardiac pacemakers,
which seek a more physiological activation and lower risk of
complications. The choice of type of stimulation depends on
the patient's cardiac pathology and the expected clinical
benefit (5)(6). The most common indications for permanent
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pacemaker implantation are sinus node dysfunction and high-
grade atrioventricular (AV) block (7-9).

In the immediate postoperative period, clinical follow-up is
essential: pacemaker function, vital signs and wound
condition are monitored, avoiding complications such as
infections or electrode displacement. Regular checks allow
you to adjust the programming, monitor the battery and
confirm the correct operation of the system. Thus, the success
of the treatment depends not only on the surgical technique,
but also on a comprehensive and continuous follow-up,
guaranteeing greater safety and quality of life for the
patient(10)

Most complications occur in the hospital or during the first 6
months. Complications of shunts are the main reason for
pacemaker reimplantation. Other complications include, but
are not limited to, infections, hematomas, pericardial effusion
or tamponade, pneumothorax, coronary sinus dissection, or
perforation(11,12)

Frequency and phases of follow-up (13)

Follow-up of the patient with a pacemaker is divided into
three phases:

» Early surveillance, initial post-implantation phase, pre-
discharge assessment and 4 to 6 weeks after hospital
discharge; It allows the condition of the generator bag to be
evaluated and the proper optimization of the equipment
parameters

* Maintenance: includes follow-up after the first evaluation,
suggesting an annual periodicity

* Intensified monitoring. more intense monitoring as the
device approaches the end of battery life (consumption of
75% of capacity or any other indication of battery drain), as
well as the presence of unexpected changes in measurements
(change in cable impedance or threshold), considering a
periodicity of evaluations of 3 to 6 months, as well as the
planning and indication of hospitalization

MATERIAL AND METHODS.

A descriptive, retrospective, cross-sectional, multicenter
observational study was carried out that included information
on adult patients over 18 years of age who underwent cardiac
intervention for the application of pacemakers at the IMSS
Regional General Hospital of Orizaba and IMSS Coérdoba
Zone 8 General Hospital, during 2025. A non-probabilistic
convenience sampling was performed. All cases of
pacemakers that were admitted during the current year will
be considered. Records of patients with a history of
pacemaker placement, over 18 years of age, both sexes, were
included. Patient records with multiple cardiac and/or
cardiovascular interventions were excluded and incomplete
records were eliminated. Demographic, clinical and follow-
up variables obtained from the clinical records were analyzed.
Demographic variables included age, , and sex, Clinical
variables included comorbidities (systemic arterial
hypertension, type 2 diabetes mellitus, and chronic kidney
disease), pacemaker indication (atrioventricular block, sinus

node dysfunction, or others), type of pacemaker (single-
chamber, dual-chamber, or resynchronizing), and post-
implantation complications, such as infection, electrode
displacement, or hematoma. Likewise, clinical follow-up
variables were recorded, which included evaluation at 4-6
weeks, evaluation at 3—6 months, and annual evaluation,
according to the controls documented in the clinical record.
A descriptive analysis was obtained that included frequencies
and percentages for qualitative variables, frequencies,
measures of central tendency and dispersion for quantitative
variables.

This study was subject to ethical standards that serve to
promote respect for all human beings and to protect their
health and individual rights.

RESULTS.

(The present research included patients over 18 years of
age who had a pacemaker placed. A sample of a total of 143
patients was obtained, of which 43 corresponded to the
General Hospital of Zone 8 IMSS Coérdoba and 100 to the
IMSS Regional General Hospital of Orizaba. Regarding the
demographic variables, an average age of 74.51 years was
observed at the Hospital de Cordoba with a standard deviation
of 11.18. with an age range of 44 to 95 years. with a
predominance of the female sex representing 53.5% (n=23).
At the Hospital de Orizaba, the mean age was similar at 75.16
years with a standard deviation of 12.01, with an age range of
18 to 98 years with a predominance of females representing
56% (n=56)

However, in relation to comorbidities, a frequency of
diabetes mellitus was observed in the Hospital of Cérdoba of
34.9% (n=15), while in Orizaba the frequency was 36%
(n=36) in relation to arterial hypertension a frequency of
79.1% (n=34) was observed in the Hospital of Cérdoba, while
in Orizaba the frequency was 68% (n=68). Regarding chronic
kidney disease, a frequency of 7% (n=3) was observed in the
Hospital of Cordoba, while in Orizaba the frequency was 5%
(n=5) (Graph 1)

Graph 1. Comorbidity
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The most frequent indication in both hospitals was
complete AV block (n=30 vs n=58) (Table 1)

Table 1. Baseline Cardiac Rhythm Disorders in Patients

Undergoing Pacemaker Implantation

CENTER DIAGNOSIS NUMBER OF
PATIENTS

ORIZABA | Complete AV Block 58

CORDOBA | Complete AV Block 30

ORIZABA | Bradycardia 13

ORIZABA | Second-Degree AV 9
Block

ORIZABA | Heart Failure 6

CORDOBA | Second-Degree AV 6
Block Mobitz II

ORIZABA | Sick Sinus Syndrome 4

CORDOBA | Sinus Bradycardia 3

ORIZABA | Atrial Fibrillation 2

ORIZABA | Silent Myocardial 1
Ischemia

ORIZABA | Mild Tricuspid 1
Regurgitation

ORIZABA | Aortic Valvular 1
Disease

ORIZABA | Degenerative 1
Conduction  System
Disease

ORIZABA | Left Bundle Branch 1
Block

ORIZABA | First-Degree AV 1
Block

CORDOBA | Intermittent Nodal 1
Rhythm

CORDOBA | Atrial  Flutter /1
Fibrillation

CORDOBA | Severe Bradycardia 1
with Syncope

CORDOBA | Left Bundle Branch 1
Block

The pacemaker that was most used in the Hospital of
Cordoba was the VVI-R-ST-JUDE Implant, followed by the
VVI-R BIOTRONIK implant, on the other hand, in the
Hospital of Orizaba, there was greater variability showing
that the most used was the DDD-R BIOTRONIK implant,
followed by the DDD BIOTRONIK implant (Table 2.).

Table 2. Distribution of Pacemaker Types Implanted by
Medical Center

CENTER PROCEDURE / NUMBER OF
DEVICE PATIENTS
ORIZABA DDD-R Implant 25
— Biotronik
ORIZABA Other 19

CORDOBA VVI-R Implant — 19
St. Jude

ORIZABA DDD Implant — 18
Biotronik

ORIZABA VVI-R Implant — 13
Medtronic

CORDOBA Other 12

CORDOBA VVI-R Implant — 12
Biotronik

ORIZABA VVI Implant — 11
Biotronik

ORIZABA VVI-R Implant — 7
St. Jude

ORIZABA VVI-R Implant — 7
Biotronik

Note: types of pacemaker devices implanted in the
Orizaba and Coérdoba centers, including VVI, VVI-R,
DDD, and DDD-R systems.

The mode that was most frequently used in the Hospital of
Cordoba was the VVI-R (n=34), followed by the DDD-R
(n=3) and MRI (n=3), in the Hospital of Orizaba the DDD
mode (n=25) was most frequently used, followed by the VVI-
R (n=25) and the DDD-R (n=21) (Table 3)

Table 3. Distribution of Pacemaker Pacing Modes by
Medical Center

CENTER PACEMAKER NUMBER OF
MODE PATIENTS

CORDOBA VVI-R 34
ORIZABA VVI-R 25
ORIZABA DDD 25
ORIZABA DDD-R 21
ORIZABA VVI 19
ORIZABA AAI-R 6
CORDOBA MRI 3
CORDOBA DDD-R 3
ORIZABA VVI CSL 1
ORIZABA VII-R 1
ORIZABA VII 1
ORIZABA DDD-VIP 1
CORDOBA VVIR +DR-T 1
CORDOBA VVI 1
CORDOBA ERI 1

Note: pacing modes used in pacemaker implantation
procedures at the Orizaba and Coérdoba centers.

Regarding complications, it was observed that in both
hospitals most of the patients did not present complications,
In Coérdoba only one patient presented left bundle branch
block (n=1), while in Orizaba, there was pulmonary
embolism (n=1), failed attempt to place (n=1) and presence
of hemoptysis (n=1) (Graph 2)

Graph 2. Post-Procedural Complications by Medical
Center
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Note: Bar chart displaying the frequency of
complications following pacemaker implantation. Most
patients in both centers presented no complications.

However, with respect to follow-up, at 4 to 6 weeks in
Cordoba, 100% (n=43) of the patients attended the clinic,
while in Orizaba only 97% (n=97) attended the clinic, 100%
(n=43) of the patients in Orizaba attended the clinic at 3-6
months, and only 94% (n=94) of the patients attended the
clinic. The annual review showed that only 67.44% (n=29) of
the patients in Cordoba attended follow-up, and 85% (n=85)
of the patients in Orizaba

Graph 3. Follow-Up Compliance at Different Time Intervals
by Medical Center
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Note: Bar chart showing the proportion of patients
attending follow-up visits at 4—6 weeks, 3—6 months, and
annual evaluations in the Orizaba and Cérdoba centers.

In Cordoba, during the review carried out between the
fourth and sixth week, a case of acute myocardial infarction
was registered. At the annual check-up, thirteen patients had

their follow-up appointment pending and one did not show
up.

In Orizaba, at the 4-6 weeks follow-up, the following
events were identified: one patient had valve stenosis, another
pulmonary embolism, one required pacemaker repositioning,
another was evaluated by oncology, and one more was
referred to another unit. At the 3- to 6-month review, one
additional case of stenosis was reported, two cases of
embolism, one patient evolved to complete atrioventricular
block, another persisted with symptoms, one received
radiotherapy, one attended for review in a different unit, and
one presented left ventricular outflow tract obstruction. In the
annual review, one patient was sent to the third level of care,
one case of pulmonary embolism was reported, one had
suspected dysfunction of the device and another was followed
up at another institution; the rest of the patients did not attend
the consultation.

DISCUSSION

A total of 143 adult patients who underwent pacemaker
placement at the IMSS Regional General Hospital of Orizaba
and at the IMSS Cordoba Zone 8 General Hospital were
included in this research, 100 of them belonged to the Orizaba
Hospital.

The evaluation of the demographic variables showed a
similar age among the 2 units, obtaining an average of 74.51
+ 11.18 in the Hospital of Coérdoba and an average of
75.16+£12.01. The predominant sex was female (53.5% vs
56%). The registry of comorbidities showed a high frequency
of arterial hypertension, with 79.1% of the sample from
Cordoba and 67% of the sample from Orizaba, in a lower
percentage diabetes mellitus was presented as a comorbidity
in 34.9% in the Hospital of Cérdoba and in 36% in Orizaba,
the frequency of chronic kidney disease was lower. In
Ethiopia, Markos et al. (2024) recorded systemic arterial
hypertension (79.1%) as the most frequent comorbidity (14)
Atrioventricular block stood out as the most frequent
indication. This is consistent with an ivnestigation carried out
in Ethiopia by Markos et al. in 2024 where complete AV
block was the main indication in 78.8% of cases. Similarly,
Finke et al. (2025) mentioned that AV block was the most
frequent indication(15). There was variability in the
pacemaker used and the most frequent mode was in the
Hospital of Cérdoba was the VVI-R (n=34), followed by the
DDD-R (n=3) and MRI (n=3), in the Hospital of Orizaba the
DDD mode (n=25) was most frequently used, followed by the
VVI-R (n=25) and the DDD-R (n=21) With respect to
complications, it was observed that in both hospitals most of
the patients did not present complications. This is similar to
the research of Chami et al and Markos et al where they report
a frequency of complications ranging from 4 to 15%. (14,16)
Regarding follow-up at 4 to 6 weeks in Cordoba, 100%
(n=43) of the patients attended the clinic, while in Orizaba
only 97% (n=97), of the 3-6 months 100% (n=43) of the
patients in Orizaba attended the consultation, and only 94%
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(n=94) of the patients attended the consultation. The annual
review showed that only 67.44% (n=29) of the patients in
Cordoba attended follow-up, and 85% (n=85) of the patients
in Orizaba. This coincides with the research of Subias (2025)
where a significant reduction in hospital visits was observed,
with fewer major events due to device malfunction. Markos
et al (2024) in their research carried out on 118 patients had a
follow-up of 3.9 years (14). In this sense, the study by Nieto
et al. (2021) showed that of 42 functional units analyzed,
90.5% perform remote monitoring, and even 52.4% replace
face-to-face monitoring with remote monitoring(17).
Similarly, research by Pérez et al. (2022) showed that remote
monitoring reduces the economic, social, and environmental
impact, and that 96% of patients show excellent satisfaction

(18).

CONCLUSIONS

In the present study, a sample of a total of 143 patients
was analyzed, of which 43 corresponded to the Hospital of
Cordoba and 100 to the Hospital of Orizaba. Both hospitals
presented similar demographic characteristics with an
average age of close to 75 years and a predominance of
women. The most frequent indication was complete
atrioventricular block. Regarding postoperative follow-up, at
4-6 weeks, care was high in both hospitals (100% in Cérdoba
and 97% in Orizaba). At 3-6 months, adherence continued to
be adequate, however, in the annual review, care decreased,
especially in Cérdoba. Most patients had no serious adverse
events. The complications found were rare and isolated.
We can conclude that patients with pacemakers in the
postoperative period usually have a good follow-up during
the first 6 months, since from the moment they begin with the
use of the pacemaker, health specialists usually inform them
of the appropriate indications for a good postoperative period.
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