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Keywords: Abstract: It is common knowledge that people over the age of 75 have a high incidence of arrhythmias.
arrhythmias,  elderly Materials and methods: 200 patients over the age of 75 were enrolled in the study. All the subjects filled
people, in a data sheet with the main pathological data; afterward, they underwent a standard 12-lead
electrocardiography electrocardiogram and, following planning, a 24-hour Holter monitoring. Results: Atrial fibrillation was

(ECG), Holter ECG detected in 20% of the patients. 4% of patients had pacemakers (single-chamber demand - VI 3%, dual
chamber pacing and sensing - DDD 1%). Arrhythmias detected in sinus rhythm subjects consisted in
supraventricular extrasystoles in 8% of the patient and ventricular extrasystoles in 8% of the patients,
too. At the same time, 4% of the patients had first and second degree atrioventricular block. The results
were similar for 24 hours Holter monitoring. In conclusion, 24-hour Holter monitoring is better than the
12-lead electrocardiogram in detecting fast and slow heart rhythm abnormalities in elderly patients.

INTRODUCTION

abnormalities.(8)

It is common knowledge that people over the age of
65, chiefly over 75, have a high incidence of arrhythmias
related to changes in the electrical activity of the heart with
aging.(1) It has been reported an increasing prevalence of
atrial flutter, and especially atria fibrillation, the latter
amounting to 4-8% in the general population at this age.(2)
Similarly, brady-tachy syndrome, sinus node dysfunction and
atrioventricular block reach highest incidence in the elderly
population.(3)

On the other hand, the incidence and prevalence of
abnormal heart rhythms increase because of structural heart
diseases such as hypertensive and ischemic heart disease,
cardiomyopathy, degenerative valve disease and, naturaly,
heart failure with the highest occurrence rate in this category
of patients.(4)

Asfar as structural diseases are concerned, it has been
reported an increase in both supraventricular and ventricular
rapid rhythm disorders, including ventricular tachycardia or
even sudden death caused by ventricular fibrillation.(5)

Among the causes leading to changes in the normal
electrical activity of the heart we should mention myocardial
tissue alterations resulting in fibrosis and myocardial fibrillar
collagen degradation, arterial compliance loss and physiologic
diastolic dysfunction with delayed relaxation filling pattern
characterizing the so-called “aging heart”.(6) Blood vessels
undergo age-related aterations caused by physiologic
remodeling with calcification, collagen content increase and
concomitant elastin content decrease, as well as by the
presence of endothelial  dysfunction.(7)  All  the
aforementioned physiological causes lead to pressure
overload, elevated myocardia oxygen consumption and
relative ischemia.(7)

Age-related alterations are similar but nevertheless
different from those caused by the aforementioned diseases,
chiefly high blood pressure, atherosclerosis and lately diabetes
mellitus, which are also high risk factors for heart rhythm

Naturally, physiologic or pathologic changes result in
either the formation of reentry circuits prevalent in rapid heart
rate or atrioventricular nodal and intraventricular conduction
disturbances leading to slow heart rate, namely sinus node
dysfunction and atrioventricular block.(9)

Customarily, arrhythmias are detected with a
standard 12-lead electrocardiogram recorded when the patient
becomes symptomatic.

However, we should point out that certain
manifestations of heart rhythm alterations such as syncope,
presyncope, intermittent confusion syndrome, unexplained
same-level falls, asthenia, and dizziness are not aways
accompanied by feeling fast or slow heartbeats.

At the same time, age-related cognitive decline in a
significant percentage of elderly people makes the correlation
between palpitations or heart rhythm abnormalities and
symptoms more difficult to detect.

Therefore, al elderly patients with ischemic
symptoms (chiefly cerebral but aso in other areas) or with
peripheral embolism are recommended classic
electrocardiogram.(2) But the electrocardiogram records only
afragment, a moment in the electrical activity of the heart and
may leave undetected a whole range of heart rhythm
abnormalities.

Although cardiology guides recommend long-term
Holter or “loop recorder” monitoring only in patients with
symptoms suggestive of cardiac arrhythmias (10), we deemed
useful a comparative analysis of 24-hour Holter monitoring
and classic electrocardiogram used to detect heart rate
abnormalities in people over the age of 75 irrespective of the
presence or absence of symptoms suggestive of cardiac
arrhythmias.

MATERIALSAND METHODS

Two hundred patients over the age of 75 selected
from the databases of the general practitioners in BaiaMare
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were enrolled in the study. Apparently, healthy subjects were
included side by side with patients with known cardiovascular
diseases: arteria hypertension, ischemic heart disease,
congestive heart failure, aortic stenosis, stroke etc.

All the subjects enrolled in the study filled in a data
sheet with the main pathological data; afterward they
underwent a standard 12-lead electrocardiogram and,
following planning, a 24-hour Holter monitoring.

For the ECG Holter monitoring, we used a 10
electrodes 12 |eads device.

Even though the data were evaluated automatically,
they were double-checked by manual verification of how
accurate the detection of arrhythmias was and by “manual”
analysis of the conduction system in order to detect
bradycardias.

In interpreting the ECC Holter as well as the 12-lead
electrocardiogram results, we took into account not only slow
or rapid heart rate abnormalities, but also the ischemic
dterations, namely the presence of downsloping ST-segment
depression > 1mm 0.08 seconds after the J point was
measured.

Statistical analysis was carried out using the SPSS for
Windows software programs. The results were presented as
numbers and percentages for qualitative variables and as mean +
standard deviation or median values for quantitative variables.
Data were compared using Student (for quantitative variables)
and y2 test (for qualitative variables). A value of p <0.05 was
considered statistically significant.

RESULTS

Among the 200 patients over 75 years of age
enrolled in the study, 120 were women (60%) and 80 men
(40%).

The general cardiovascular pathology characteristics
of the group and the main available laboratory parameters are
summarized in table no. 1.

Table no. 1. Patient’s characteristics

Number | Percent
Patient’s number 200 100%
Age (years) 75-80 158 79
gely >80 42 21
! Urban 130 65
Medium Rural 70 ES
CARDIOVASCULAR RISK FACTORS
Yes 50 25%
Smokers No 150 75%
Normal values 70 35
Hypertension Moderate 50 25
Severe 80 40
<25 70 35
BMI (kg/m2) >25 130 &5
. ) Yes 18 9
Diabetes mellitus No 182 o1
Total cholesterol <200 44 22
(mgy/dl) >200 156 78
. . <150 52 26
Triglycerides (mg/dl) >150 148 71
CARDIOVASCULAR DISEASES
o ) Yes 11 55
Myocardial infarction No 189 95
} Yes 12 6
Heart failure No 188 o
) ) Yes 30 15
Ischemic heart disease No 170 e
] Yes 3 15
Valvular disease No 197 %5
Stroke Yes 9 45

No 191 95.5
! Yes 5 25
Renal failure No 195 975
ABI (ankle-brachial <0.9 160 80
index) >0.9 40 20
<60 70 35
Heart rate 60-80 100 50
>80 30 15
SYMPTOMS
Dyspnea Yes 69 34.5
No 131 65.5
Dizziness Yes 30 15
No 170 85
! Yes 14 7
Chest pain No 186 93
Syncope Yes 20 10
No 180 90

The data concerning heart rhythm abnormalities are
summarized in figure no. 1. The analysis of the
electrocardiogram at rest revealed the presence of sinus rhythm
in 76% of the cases.

Figure no. 1. Arrhythmias detected on ECG
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The rate of subjects in sinus rhythm was 77.5% men
and 75% women.

Atrial fibrillation was detected in 20% of the patients,
namely in 15% of the men and 27.5% of the women. Among the
subjects without cardiovascular pathology, atrial fibrillation
occurred in 4% of the men and 6% of the women. Of the total
200 patients, 4% had pacemakers and their ECG recorded the
cardiac stimulation rhythm (VVI 3%, DDD 1%).

We should also mention that only 30 of the 40 patients
with atrial fibrillation knew that they had a heart rhythm
abnormality. Eight patients had atrial fibrillation with average
rapid ventricular rate and 2 with spontaneous slow ventricular
response (sinus node dysfunction).

Arrhythmias detected in sinus rhythm subjects
consisted in supraventricular extrasystoles in 8% of the patients
(7.5% men, 4.2% women) and ventricular extrasystoles in 8% of
the patients (7.5% men, 8.2% women).

At the same time, 4% of the patients (4.2% men, 3.9%
women) had first and second degree atrioventricular block.

Neither  electrocardiogram  recorded  repetitive
ventricular extrasystoles (they were isolated in al cases) or
ventricular tachycardia episodes. Similarly, no third degree
atrioventricular block or sinus pause was recorded. Sinus
bradycardia with or without bradycardia treatment was reported
in 35% of the subjects, namely 37.5% of the men and 33.3% of
the women.

The results were similar for 24-hour Holter monitoring
(figure no. 2) but the rates of detecting rhythm abnormalities
were higher. Accordingly, sinus rhythm was recorded in only
66% of the subjects, and paroxysmal or persistent atrial
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fibrillation in 30%, a 10% higher rate than according to standard
ECG.

Figure no. 2. Arrhythmias detected on Holter ECG
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Atrial fibrillation with slow ventricular response was
detected in 3% of the patients. The percentage of pacemaker
holders was obviously similar.

Differences were also recorded with respect to
supraventricular extrasystoles, namely 11% of the subjects had
such abnormality, and the discrepancy was even higher in what
concerned ventricular extrasystoles, recorded in twice as many
patients, namely 19%. We should point out that of the 19%
patients with ventricular extrasystoles, 3% had sustained or non-
sustained ventricular tachycardia. Of the patients with atrial
fibrillation, 5% also manifested episodes of ventricular
tachycardia. All in al, 8% of the patients had episodes of
ventricular tachycardia, 7% of whom manifested non-sustined
episodes.

First and second degree atrioventricular blocks were
detected in 6% of the patients, but no third degree
atrioventricular block.

Among the subjects in sinus rhythm, 50% had sinus
pauses of more than 2 seconds, 10% of more than 3 seconds; all
were asymptomatic. Among the patients with atrial fibrillation,
only 20 had sinus pauses of more than 3 seconds, and one
patient had an asymptomatic more than 4 seconds sinus arrest.

While standard electrocardiogram at rest recorded
ischemia in only 10% of the patients, Holter monitor readings
documented ischemia in 15% of the subjects. Of the patients
whose ischemia was detected by Holter monitoring, 10 were
asymptomatic and had no idea of their disease (had not been
previously diagnosed with ischemic cardiomyopathy).
Retrospectively correlating the data supplied by the
electrocardiogram at rest with the results of the 24 hours Holter
monitoring, 10 patients confirmed having experienced
presyncopal episodes they have formerly ascribed to
neurological disorders, transient ischemic attack (TIA). Only 4
subjects associated them with the presence of atrial fibrillation.
The patient with sustained ventricular tachycardia recorded
during the night was asymptomatic, the self-limited sustained
ventricular tachycardia being actually recorded during sleep.
Similarly, except for the subject with atrial fibrillation and more
than 4 seconds sinus arrest who was symptomatic but his
symptoms were likewise ascribed to neurological disorders, the
rest of the patients were asymptomatic. The retrospective
analysis also enabled us to diagnose angina pectoris in 2 of the
patients with ischemia, and to ascribe the sustained ventricular
tachycardia of the one patient who suffered from it to ischemia
because the ECG documented noticeable ischemic changes
before ventricular tachycardia.

DISCUSSIONS

It has been demonstrated that the incidence of heart
rhythm abnormalities increases with age.(2) As shown in the
introduction, the phenomenon is due, on the one hand, to the
degenerative changes in the excito-conductor system,
myocardium and peripheral vessels and, on the other, to the rise
in heart disease incidence rate.(6) The latest advances in health
care enable us to extend life expectancy for people with all kinds
of heart diseases, but these devel opments have a definite impact
on heart rhythm abnormalities due to the evolution of heart
diseases towards heart failure, notoriously arrhythmogenic and
often bringing about a high risk of sudden death.(11)

Therefore, in elderly people chiefly over the age of 75
(the real “old people’) arrhythmias are not only common and
symptomatic, but can also develop symptoms that might hide
their real cause.(12) The patients may not feel the heart rhythm
abnormalities as such, namely fast, slow or irregular beats but
complain of manifestations resulting from the impact of
arrhythmias on various blood circulation areas, mostly the
brain.(13) For that reason, all patients with stroke (chiefly those
with transient ischemic attack) that has no clear-cut explanation
or signs of peripheral ischemia (chiefly embolic stroke), and not
only, must be investigated for paroxysmal arrhythmias and first
and foremost for atria fibrillation.(2)

Similarly, patients with repetitive syncopal attacks not
clearly related to a cerebrogenic origin must raise the suspicion
of intermittent bradycardia and be investigated for the slow heart
rates that originate it. Most often the arrhythmias can be
recorded by standard electrocardiogram, but in many cases it is
not enough. This is the reason why patients with unusual
symptoms that may well be the result of transient arrhythmias
should undergo Holter monitoring that could supply additional
relevant data to the information provided by an even repeated
12-lead electrocardiogram.(14)

Whereas ambulatory ECG monitoring is suitable for
apparently healthy elderly patients who display several
symptoms that cannot be explained or point at a potential
arrhythmia, the situation is completely different for elderly
cardiac  patients because ischemic  heart  disease,
cardiomyopathies, and heart failure, very common at this age,
have a high arrythmogenic risk. That is why the arrhythmias
need to be accurately detected, on the one hand, for prognostic
evaluation and, on the other, for immediately initiating adequate
therapeutic measures.

Therefore, all patients with heart failure (chiefly
systolic and with gjection fraction < 30 — 35 %) must as arule
undergo ECG Holter monitoring at least for 24 hours.(15)

Of course, patients with reduced gjection fraction are
recommended prophylactic implantable  cardioverter
defibrillator (ICD) therapy, but in many countries, ours
included, it is impossible because it is too expensive.
Consequently, Holter monitoring can be a method for selecting
the people who really need this modern treatment.(16)

At the same time, Holter monitors should be more
often used for patients who complain of sudden and unexpected
decline in their physical working capacity or of certain night
symptoms (including insomnias and nigh dyspnea) that could be
explained by paroxysmal bradycardia irrespective of the fact
that the latter is associated with sinus node dysfunction or with
atrioventricular block.(17)

As reported above, almost half of the subjects enrolled
in the study had bradycardia at rest. The latter is most often the
manifestation of a sinus dysfunction that may develop in a sinus
node dysfunction and in these patients, chiefly if they have
unusual symptoms, Holter monitoring can easily provide a
diagnostic that may without delay lead to adequate therapeutic
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measures, namely at implementing single-chamber atrial pacing
(AAI), VVI, or DDD modes of artificial electrical cardiac
stimulation.(16,17)

It is vital to detect the presence of ventricular
arrhythmias since they may lead to sudden death.(18) For that
reason, al the people with high arrhythmia risk due to heart
failure, chronic ischemic heart disease as well as chronic kidney
disease must be investigated for the presence of potentially
malignant ventricular arrhythmias.(18,19) In most cases,
standard electrocardiogram is enough when associated with
system case history, but sometimes 24-hour Holter monitoring
supplies additional data chiefly detecting fast heart rates. If the
latter are treated, the prognostic of these patients can be
significantly improved.(15,19)

This is the reason why Holter monitoring should not
be now regarded as a luxury or an optional investigation for
elderly patients. On the contrary, it must be an important factor
in the accurate diagnosis and detection of arrhythmias as causes
of uncommon symptoms usually ascribed to other causes:
transient ischemic attack, heat failure etc.(20,21,22)

In conclusion, we believe that a 24 hours Holter
monitoring is better than the 12-lead electrocardiogram in
detecting fast and slow heart rhythm abnormalities in elderly
patients and it should be recommended whenever clinical
symptoms point at a potential intermittent arrhythmia or when
the elderly patient has a disease with high arrhythmogenic risk.
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