
CorSalud 2019 Apr-Jun;11(2):129-138 
 

 
 
 

RNPS 2235-145 © 2009-2019 Cardiocentro Ernesto Che Guevara, Villa Clara, Cuba.  
Article licensed under a Creative Commons Attribution – CC BY-NC-ND 4.0   

129 

Cuban Society of Cardiology 
  ____________________________ 

Original Article  
 
  

Electrocardiographic abnormalities in hospitalized elderly patients 
  
Liset de la C. Rojas Fariñas1, MD; Raimundo Carmona Puerta2, MD; and Rafael López 
Machado1, MD 

 
1 Department of Internal Medicine, Hospital Universitario Celestino Hernández Robau. Villa Clara, Cuba. 
2 Department of Clinical Cardiac Electrophysiology and Arrhythmology, Cardiocentro Ernesto Che Guevara. Villa Clara,  
  Cuba.  

Este artículo también está disponible en español 
 
 
ARTICLE INFORMATION  
 
Received: January 16, 2019 
Accepted: February 7, 2019 
 
 
Competing interests 
The authors declare no competing 
interests 
 
 
Acronyms 
AF: atrial fibrillation 
ECG: electrocardiogram 
LBBB: left bundle branch block 
LVH: left ventricular hypertrophy 
RBBB: right bundle branch block  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  R Carmona Puerta 
Cardiocentro Ernesto Che Guevara 
Calle Cuba 610, e/ Barcelona y 
Capitán Velasco, Santa Clara 50200. 
Villa Clara, Cuba. E-mail address: 
raimundo@cardiovc.sld.cu                  

 
ABSTRACT 
Introduction: Aging causes an increase in cardiovascular morbidity that can be 
reflected in the electrocardiogram, but not all older adults' subpopulations have 
been systematically studied. 
Objectives: To determine the main electrocardiographic alterations that occur in 
elderly patients with cardiovascular morbidities.  
Method: Cross-sectional descriptive study in 148 patients ≥ 60 years, with cardio-
vascular morbidities, admitted to the Internal Medicine service of the “Hospital Ce-
lestino Hernández Robau” in Villa Clara. Electrocardiographic variables suggestive 
of cardiac involvement were identified.  
Results: The average age was 77.4 ± 8.2 years. Atrial fibrillation was seen in 16.9% 
of cases. There were alterations of ventricular repolarization in 39.3% of cases, as 
well as left/right bundle branch block in 14.4% and 5.4% respectively. A 24.7% of 
patients presented left atrial abnormality and 17.8% QT prolongation. The highest 
number of cases with electric left ventricular hypertrophy was detected with the R 
aVL criteria (9 patients [10.2%]). 
Conclusions: The most frequent rhythm disorder was atrial fibrillation. Alterations 
of ventricular repolarization prevailed over those of depolarization with no 
association with sex or skin color. There was a considerable number of cases with 
left atrial abnormality, left ventricular hypertrophy and long QT.  
Keywords: Older adults, Electrocardiography, Morbidity, Cardiovascular diseases 
 
Alteraciones electrocardiográficas en pacientes adultos mayores 
hospitalizados 
 
RESUMEN 
Introducción: Como parte del envejecimiento ocurre un incremento de la morbi-
lidad cardiovascular que puede reflejarse en el electrocardiograma, pero no todas 
las subpoblaciones de adultos mayores han sido estudiadas sistemáticamente.  
Objetivo: Determinar las principales alteraciones electrocardiográficas que acon-
tecen en pacientes adultos mayores con morbilidades cardiovasculares.  
Método: Estudio descriptivo, transversal en 148 pacientes ≥ 60 años, con morbili-
dades cardiovasculares, ingresados en el servicio de Medicina Interna del Hospital 
Celestino Hernández Robau de Villa Clara. Se determinaron variables electrocar-
diográficas sugerentes de afectación cardíaca.   
Resultados: La edad promedio fue 77,4 ± 8,2 años. La fibrilación auricular fue ob-
servada en 16,9% de los casos. Existieron alteraciones de la repolarización ventri-
cular en 39,3% de los casos, así como bloqueo de rama izquierda o derecha en 
14,4% y 5,4%, respectivamente. Un 24,7% de los pacientes presentaron anormali- 
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dad auricular izquierda y 17,8%, prolongación del QT. El mayor número de casos 
con hipertrofia ventricular izquierda eléctrica se detectó con el criterio R aVL (9 
pacientes [10,2%]).  
Conclusiones: El trastorno del ritmo más frecuente fue la fibrilación auricular. Las 
alteraciones de la repolarización ventricular prevalecieron sobre las de la despola-
rización, sin asociación con el sexo o color de piel. El número de casos con anor-
malidad auricular izquierda, hipertrofia ventricular izquierda y QT largo fue consi-
derable.  
Palabras clave: Adultos mayores, Electrocardiografía, Morbilidad, Enfermedades 
cardiovasculares 

 
 
 

 

INTRODUCTION   
 
Population aging is one of the demographic charac-
teristics of the 21st century. This process is neces-
sarily accompanied by an increase in the prevalence 
of cardiovascular diseases that may have expression 
on the electrocardiogram (ECG). 

A prevalence of 1.6% of undiagnosed atrial fibril-
lation (AF) has been found in patients over 65 years 
of age2, and can reach up to 10% in people over 80 
years3. Sinus dysfunction has an estimated preva-
lence of 1/600 people over 65 in the United States3 
and intraventricular conduction disorders are not 
uncommon. 

Diseases such as arterial hypertension, ischemic 
heart disease and heart valve diseases, with or with-
out heart failure, are likely to contribute to the de-
velopment of ventricular repolarization disorders, 
including prolongation of the corrected QT (cQT) 
interval, which is a known predictor of sudden car-
diac death and it is enhanced with the use of certain 
drugs commonly used in these ages4. 

Despite this well-established knowledge, electro-
cardiographic analysis series in elderly patients un-
der hospital admission remain poorly researched. 
Therefore, we aim to determine the main electrocar-
diographic alterations that occur in elderly patients 
with cardiovascular morbidities, admitted to an In-
ternal Medicine service. 

 
 
 

METHOD 
 
A descriptive cross-sectional study was carried out 
in elderly patients with cardiovascular morbidity, 
admitted for any reason in the Department of Inter-
nal Medicine at the “Hospital Celestino Hernández 
Robau” in Villa Clara province, in the period be-
tween April 2016 and March 2017.  

The cases were selected in a non-probabilistic 
way and a sample of 148 patients who met the crite-
ria required for the study was selected: elderly pa-
tients (≥60 years) with cardiovascular morbidity and 
a clinical history containing the data required for 
this study. 

Patients who died during admission or those with 
a hospital stay of less than 24 hours were excluded 
from the trials. 

 
 

Variables 
We collected general variables such as: age, sex, 
skin color, origin (urban or rural) and days of hospi-
tal stay, as well as variables obtained from the ECG. 
The latter were measured using the ECGs available 
in the medical record, provided they had sufficient 
technical quality for their measurement, and took 
into account the characteristics of each variable. No 
voltage indices were measured in cases with branch 
blockages or pacemaker patterns. 

The electrocardiographic variables analyzed 
were: 
• Rhythm: Refers to the dominant rhythm found in 

the ECG and includes normal or typical sinus 
rhythm, arrhythmias such as AF, atrial flutter, fo-
cal atrial tachycardia, multifocal atrial tachycar-
dia and pacemaker rhythm. 

• Voltage indices for the detection of left ventricu-
lar hypertrophy (LVH): 
- R in aVL: Amplitude of the R wave of the QRS 

complex, measured (in millimeters) in the aVL 
lead. It is considered positive for LVH if>11 
mm. 

- Sokolow index: It is the sum of the deepest S 
wave in leads V1 or V2, plus the amplitude of 
the highest value R wave recorded in V5 or 
V6. It is expressed in millimeters and is con-
sidered positive for LVH when it is>35 mm. 

- Sokolow-Lyon Index: Same as above (Sokolow 
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Index), but it is necessary to determine the R 
wave amplitude in aVL. It is expressed in mil-
limeters and is considered positive for LVH 
when it is>35 mm and the R wave in aVL is>11 
mm. 

- Cornell Index: Sum of R wave in aVL and S 
wave in V3. It is expressed in millimeters and 
is considered positive for LVH if>28 mm in 
men or>20 mm in women. 

• Intraventricular conduction status: Determination 
of the normal or pathological way in which the 
electrical impulse is transmitted through the ven-
tricles by electrocardiography. It was classified as 
normal or with complete/incomplete blockage of 
the left (LBBB) or right (RBBB) bundle branch. 

• Ventricular repolarization status: It was evaluated 
according to whether specific or non-specific 
primary T-wave alterations were present or not. 
Alterations due to LVH patterns, branch block-
ages and pacemaker rhythm were excluded from 
this analysis. 

• cQT: It was another way of analyzing ventricular 
repolarization. It was obtained by applying the 
Bazzet formula in lead V5, where:  

 
It is expressed in seconds and is considered pro-
longed if>0.44 seconds in men and>0.46 seconds 
in women. 

• Left atrial abnormality: P-wave electrocardio-
graphic disorder that translates growth, hyper-
trophy or interatrial conduction abnormalities. It 
was considered present if the P wave in the DII 
lead was≥0.12 seconds. 

• Right atrial abnormality: P-wave electrocardio-
graphic disorder that translates growth, hyper-
trophy and/or intra-atrial conduction disorder in 
the right atrium. It was considered present if the 
P wave in the DII lead>0.25 millivolts (2½ mm). 

• PR interval: Period of time from the beginning of 
the inscription of the P wave until the moment at 
which the Q or R wave of the ECG begins. The 
derivation in which this measure was the greatest 
of all was used. It is expressed in seconds and 
was considered prolonged if PR>0.20 seconds. 
 

Statistical processing 
The data collected in this study were stored and 
processed using the SPSS version 21.0 program. Bar 
charts were prepared using the EXCEL program. 
Qualitative data were presented in absolute and 
relative frequencies, while quantitative variables are 

shown as mean±standard deviation. 
To determine the possible association between 

qualitative variables, Chi square and Fisher's exact 
tests were used, according to the established crite-
ria, and the value of their respective statistician was 
shown as a result of the application of these tests. 
According to the p value, the level of statistical sig-
nificance was classified as significant (p<0.05) or not 
significant (p≥0.05). 

The data were collected from the medical records 
available in the archive department of the “Celestino 
Hernández Robau” Hospital in Santa Clara, Villa 
Clara, Cuba. 
 
 
 

Table 1. General characterization of the patients studied 
(n=148). 

 

General variables Nº % 

Age (years, mean±SD) 77.4 ± 8.2 
Sex*                
   Female 70 47.3 
   Male 78 52.7 
Skin color   
   White 127 85.8 
   Not white 21 14.2 
Origin**    
   Urban 75 50.7 
   Rural 73 49.3 
Hospital stay  
(days, mean±SD) 8.7 ± 6.3 

Source: Medical records                                                                                                                                                                       
  *p>0.05           
**p>0.05 

  

          
  
 
 
RESULTS 
 
The average age was 77.4±8.2 years. There were no 
significant differences in gender (female: 47.3% and 
male: 52.7%; p>0.05), or place of origin (urban: 50.7% 
and rural: 49.3%, p>0.05). White skin widely predom-
inated over non-white (85.8% vs. 14.2%). In our se-
ries, we found that the patients remained an average 
of 8.7 days on admission (Table 1).  

Atrial fibrillation was present in 20 patients 
(16.9%) and a pacemaker rhythm was detected in 7 
(5.7%); other rhythms were uncommon and pres- 
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ented in isolated cases (Fig-
ure 1). 

Intraventricular conduc-
tion status is shown in table 
2. Of 118 cases with availa-
ble ECG, 111 were included 
in this table, since 7 were ex-
cluded with wide QRS due to 
pacemaker stimulation. In 
most cases (80.2% [89 pa-
tients]) synchronous ventric-
ular depolarization (narrow 
QRS) prevailed, and com-
plete/incomplete, left/right 
branch blockages were ob-
served in 16 (14.4%) and 6 
(5.4%) patients respectively. 
In our series there was no sig-
nificant statistical association 
between intraventricular con-
duction disorders and sex (LBBB [p>0.05] and RBBB 
[p>0.05]), or skin color (LBBB [p>0.05] and RBBB 
[p>0.05]). Neither was narrow QRS with these same 
variables (p>0.05 in both cases). 

Table 3 shows ventricular repolarization status 
of the 84 patients in our series who had a 12-lead 
ECG (which is necessary for a complete characteri-
zation of this parameter because of its topographic 

 
Figure 1. Types of rhythm observed in patients with available electrocardiogram 

(n=118). AV, atrioventricular. 

Table 2. Intraventricular conduction status according to sex and skin color. 
 

ECG findings 

Sex* Skin color** 

Total  
(n=111) Male (n=52) Female (n=59) White (n=95) Non-white 

(n=16) 
No % No % No % No % No % 

Narrow QRS complex 42 80.8 47 79.7 75 78.9 14 87.5 89 80.2 

Left bundle branch block 7 13.5 9 15.2 14 14.7 2 12.5 16 14.4 

Right bundle branch block 3 5.7 3 5.1 6 6.3 0 0 6 5.4 
Source: Electrocardiogram (ECG) 
  *Fisher's exact test = 1.309; p>0.05                              
**Fisher's exact test = 0.976; p>0.05 

 
 

Table 3. Ventricular repolarization status according to sex and skin color. 
 

Ventricular repolarization 

Sex* Skin color** 

Total  
(n=84) Male (n=37) Female (n=47) White (n=70) Non-white 

(n=14) 
No % No % No % No % No % 

Normal  22 59.5 29 61.7 43 61.4 8 57.1 51 60.7 

Abnormal 15 40.5 18 38.3 27 38.6 6 42.9 33 39.3 

Source: Electrocardiogram 
  *χ2=0.044; p>0.05                              
**χ2=0.090; p>0.05 
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nature), and who were eligible 
for the analysis of this varia-
ble. Ventricular repolarization 
disorders were seen in 33 pa-
tients (39.3%) and had no sig-
nificant statistical association 
with sex or skin color.  

Figure 2 shows that the 
voltage criterion that most 
LVH cases detected was the 
height of the R wave in aVL (9 
cases [10.2%]), while the low-
est detection was seen when 
using the Sokolow-Lyon index 
(2 cases [2.3%]). Left atrial ab-
normality was found in 24.7% 
of cases, while right atrial ab-
normality was found in 5.9% of 
patients, and prolonged cQT 
was present in 17.8% of pa-
tients. 
 
 
 
DISCUSSION 
 
The average age observed in the study reflects the 
aging of the population analyzed which can be at-
tributed to the work design intentionally focused on 
these ages. In Cuba, according to recent data, people 
with age≥60 years represent 20.1% of the total popu-
lation and particularly in Villa Clara, constitute 23.3% 
(183083 people)5. Regardless of age groups, sex is 
equally distributed in our country (49.7% male and 
50.3% female); when only people≥60 years are taken 
into account, and specifically from Santa Clara, men 
constitute 47.4% (86721 people) and women 52.6% 
(96362 people)5. The above does not differ from our 
results since the sexes presence in both our re-
search and the national data was very similar. 

Urbanization reaches up to 77% of the Cuban 
population5, which contrasts with the similar origin 
behavior (urban and rural) of the patients in this 
series. The definition of urbanity or rural location 
and the form of selection for the sample studied, 
added to the fact that this hospital receives patients 
from a small sector of Santa Clara city and four mu-
nicipalities, may explain this result. 

National hospital stay in the Departments of In-
ternal Medicine in 2015, 2016 and 2017 was 7; 7.5 and 
7.2 days, respectively, regardless of age or associat-
ed comorbidities5,6. The patients in our investigation 

remained approximately 1-1.5 more days, but this 
result is not significantly far from what was reported 
nation-wide. Moreover, as all of these patients had 
cardiovascular diseases and age≥60 years, some 
overdraft in hospital stay is expected with respect to 
the national pattern; which coincides with the re-
sults of Singera et al 

7, who found an average hospital 
stay of 11.9 days in 421 nonagenarians admitted to a 
Department of Internal Medicine, and suggested that 
age plays a significant role in assessing this parame-
ter. Similar trends were observed by Merengoni et  
al 

8, who confirm that average hospital stay increases 
in older patients compared to younger ones. There 
is no doubt that, over the years, they suffer more co-
morbidities and disability. 

As age increases the probability of permanently 
maintaining sinus rhythm decreases. Devkota et al 

9, 
after studying 157 patients admitted with heart fail-
ure, found a prevalence of atrial fibrillation and flut-
ter of 14.6% and 13.4%, respectively, which coincides 
with our results as we detected that 16.9% of the 
cases presented AF; however, atrial flutter was ob-
served only in 1.3% of patients, which is significantly 
lower considering the global behavior of this ar-
rhythmia. Recent data indicate that the average age 
of AF presentation in the United States is 66.8 years 
for men and 74.6 for women, and that there has been 
an increase in the incidence of this arrhythmia of 
approximately 5% a year in patients≥65 years who 

 
Figure 2. Prevalence of atrial abnormalities, left ventricular hypertrophy and long 
QT in patients with available electrocardiogram. Only the data of the patients where 

each variable could be analyzed are shown.  
RA, right atrium; LA, left atrium. 
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are Medicare users10. 
Atrial fibrillation has a high prevalence in the el-

derly; in patients≥80 years it may reach up to 23.5% 
though2. Hence current guidelines recommend rou-
tine pulse taking from 65 years up as part of the dif-
ferent research which must be carried out from pri-
mary health level11. The admission rate due to AF in 
both sexes greatly varies according to age with 32.5 
patients per 100.000 inhabitants in men between 15-
45 years of age, up to 1275.8 in those over 85 years, 
and these figures are significantly lower among 
women between 15-45 years (5.4/100.000 inhabit-
ants), but increase in the group of 85 years and older 
(1323.4/100.000 inhabitants)2. Atrial flutter frequently 
coexists with AF and its prevalence is expected to 
consistently increase with the growth of older popu-
lation12, although it did not predominate in our 
study, as previously mentioned. 

The appearance of various rhythm disorders en-
compasses the two opposite sides of the arrhythmic 
spectrum, namely, bradyarrhythmias and tachyar-
rhythmias. The first, unspecified between sinus dys-
function or atrioventricular blocks, were indirectly 
found in our study through the detection of a pace-
maker rhythm, but they are less frequent than rapid 
arrhythmias. Sinus dysfunction is currently one of 
the main causes of pacemaker implantation (30-50% 
of cases), apart from atrioventricular block13. An in-
crease in the number of annual cases in the United 
States is expected, ranging from 78.000 in 2012 to 
172.000 by 206014. The complete atrioventricular 
block is mainly observed in elderly patients with 
structural heart disease (incidence of 1/100.000 peo-
ple/year), as well as the Mobitz II type that occurs in 
approximately 2% of people≥70 years15. 

Other arrhythmias such as multifocal atrial tach-
ycardia, which is typically associated with respirato-
ry failure, focal atrial tachycardia and automatic 
atrioventricular junctional tachycardia, were only 
observed in one case and this could be related to 
the fact that they are arrhythmias of lower preva-
lence than those mentioned above. In addition, the 
reviewed ECGs were not necessarily recorded at 
times when their occurrence could have been most 
likely. 

The prevalence of LBBB is 0.4% at 50 years and 
rises to 6.7% at 80 years16-19. In a study with 69186 pa-
tients who went to a medical center for routine ex-
aminations, LBBB had a prevalence of 0.08%20, much 
lower than that reported by other authors. However, 
this was attributed to the characteristics of the ana-
lyzed population which had a low cardiovascular 

risk. On their part, Kawabata-Yoshihara et al 
21, in 

1524 patients≥65 years, participants in an electrocar-
diographic survey carried out in Sao Paulo, LBBB 
was observed in 3.1% of the analyzed population 
with very similar prevalences when comparing men 
(3.1%) and women (3.8%); which coincides with our 
results, where this disorder had no association with 
sex, although with a higher prevalence, which un-
doubtedly must be attributed to the fact that a popu-
lation at high risk was studied due to age, comorbidi-
ties and the very condition of being admitted, which 
adds different degrees of worsening to the baseline 
condition of these cases. 

RBBB is an intraventricular conduction disorder 
in which normal electrical activity in the His-Pur-
kinje system is interrupted or delayed, an issue that 
delays depolarization of the right ventricle. It has a 
prevalence in the general population of 0.3-1.3%, 
with a higher proportion of cases when the disorder 
occurs in its incomplete form with respect to the 
complete one20, and can be found in an incidental 
ECG as part of routine tests. Sometimes RBBB trans-
lates a hidden or symptomatic heart disease, alt-
hough it also appears in lung diseases (pulmonary 
embolism, cor pulmonale). 

Previous studies have been contradictory in de-
fining the prognostic significance of RBBB both in 
patients with heart disease and in the general popu-
lation. Xiong et al 

22 published the results of a meta-
analysis that gathered 201437 participants, where 
they demonstrated that complete RBBB is associated 
with an increased risk of mortality both in general 
population and in patients with heart disease. In 
contrast, O'Neil et al 

23 found in 6398 patients with 
incomplete and complete RBBB that the RSR pattern 
was a benign finding, without association with mor-
tality or cardiovascular disease in adults without 
clinical manifestation of heart disease. The higher 
prevalence of RBBB in our research is due to the 
characteristics of the population analyzed as is the 
case with LBBB. 

A high number of cases showed ventricular re-
polarization involvement, which suggests that it is a 
more sensitive marker of cardiovascular involve-
ment than intraventricular depolarization disorders. 
The REGARDS study that evaluated electrocardio-
graphic abnormalities in a sample of 20962 American 
people determined that the most frequent were ven-
tricular repolarization disorders, which were more 
prevalent in adults older than 65 years, without dif-
ferences between black and white people24, a preva-
lence that may vary depending on whether the al-
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terations are greater (specific) or minor (nonspecif-
ic). On the other hand, Molaschi et al 

25, after analyz-
ing 340 elderly patients admitted with non-cardio-
vascular diseases, observed that the prevalence of 
major ST-T alterations ranged between 6.3-13% and 
reached 23.8% when the subgroup of patients over 
80 years was exclusively analyzed. In our series, the 
prevalences were much higher than those of the 
reviewed works, but specific and nonspecific anom-
alies of ventricular repolarization were taken into 
account, which may partly explain this finding. 

The existence of a history of coronary artery dis-
ease or arterial hypertension markedly increases the 
prevalence of various electrocardiographic abnor-
malities (including ST-T alterations) in people≥65 
years26. The association between classic risk factors 
and isolated and nonspecific ST-T anomalies was 
also evidenced in the review by Healy and Lloyd-
Jones27. Nonspecific ST segment and T wave abnor-
malities predict cardiovascular and global mortality, 
even in patients without coronary heart disease or 
known risk factors, according to the results of the 
NHANES III study in adults between 40-90 years28, 
which emphasizes the importance of their detection 
especially in the elderly, where all data indicate that 
they have a higher frequency. Men are more likely 
to have a higher prevalence of ventricular repolari-
zation disorders26, but in our research this behavior 
was only discrete and lacked statistical significance, 
which suggests that other variables such as: age, 
comorbidities, hospital admission and polypharma-
cy could be influencing this result. 

A substantial number of patients presented left 
atrial abnormality, which is the preferred term over 
that of left atrial growth, due to the clinical signifi-
cance of this variable. Studies of electrocardiograph-
ic-echocardiographic and autopsy correlation have 
shown that P wave can be abnormally wide due to 
atrial characteristics other than dilation, for example 
hypertrophy of its walls without dilation, increase in 
intra-atrial pressure and interatrial conduction dis-
orders17,29. The clinical importance in the detection 
of this electrical alteration is that it is associated with 
more severe ventricular dysfunction in patients with 
ischemic heart disease and with more severe valve 
lesions in patients with mitral or aortic valve dis-
ease29. In addition, these patients have a higher than 
normal incidence of atrial tachyarrhythmias such as 
AF29-31. 

The presence of an abnormally high P wave in 
lower leads has been found in up to 20% of patients 
with chronic obstructive pulmonary disease32, but it 

has little correlation with the right atrial size, so the 
term "growth" should also be avoided. In our series, 
this type of lung disease was only present in 8.8% of 
cases and may explain, in part, the low prevalence 
of this electrical anomaly. On the other hand, some 
dynamic factors have been better correlated with 
this parameter, such as the degree of pulmonary hy-
perinflation, oxygen saturation level, sympathetic 
stimulation and bronchospasm degree; so, depend-
ing on the clinical state and the underlying diseases 
presented by the patient, the presence of an abnor-
mally high P wave may be more likely or not17. 

The detection of LVH by the ECG varies accord-
ing to the criteria used for its detection. When using 
the best indices, the sensitivity ranges from 10-50%, 
depending on whether general or hypertensive pop-
ulation is studied29. In a post-mortem study where 
the chamber dissection technique was applied in 
185 cases with LVH, the Sokolow index detected 22% 
and the R criterion in aVL>11 mm, 17%33. The aVL 
lead has been used as a single or combined criterion 
(Cornell) in the detection of LVH due to the increase 
in voltage that occurs when the electric axis deviates 
to the left. The aVL criterion was that with highest 
number of cases detected in our investigation, alt-
hough another recent study obtained a sensitivity of 
20% with a significant lack of agreement in the detec-
tion of LVH by echocardiography34; in another re-
search it was<10%35. Sensitivity of the Cornell index 
was calculated at 62% by Peguero et al 

34, but it 
showed a very low value (<20%) in the study by Lu 
et al 

35, both for both sexes and for ages over and 
under 60 years. 

A study carried out in Taiwan that included 539 
men without arterial hypertension concluded that 
the Cornell index is more sensitive and specific than 
that of Sokolw-Lyon and, moreover, that it correlates 
better with the left ventricular mass index obtained 
by echocardiography36. When the R criterion in aVL 
is added to the Sokolow index, the specificity in-
creases, although this reduces sensitivity. In our 
study, the Sokolow-Lyon index had the least detec-
tion of LVH, in correspondence with the aforemen-
tioned. However, Mbaye et al 

37, when investigating 
515 Senegalese hypertensive patients, found that this 
index detected a greater number of cases with elec-
trocardiographic LVH (16.7%) than the Cornell index 
(12.8%), in addition to showing a significant correla-
tion with increasing degrees of severity of arterial 
hypertension. 

The QT interval is an indirect indicator of cardiac 
action potential duration, its prolongation constitutes 
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an important predictor for malignant ventricular 
arrhythmias and sudden death in many arrhythmo-
genic syndromes. However, it has also been altered 
in other situations such as: advanced age, gender, 
drugs, body mass index, autonomic changes, diabe-
tes mellitus, smoking, heart failure, myocardial is-
chemia, arterial hypertension, stroke, impaired renal 
function, hepatic cirrhosis and electrolyte imbal-
ance38,39. De Bruin et al 

40 conducted a case-control 
study in 700 patients admitted with different comor-
bidities, of which 140 suffered a cardiac arrest, and 
observed that there was a high risk of this fatal event 
associated with the use of different non-antiarrhyth-
mic drugs that abnormally prolong the cQT interval. 
Many patients in our series used these drugs. 

 
 
 
CONCLUSIONS 
 
The most frequent rhythm disorder was atrial fibril-
lation. Alterations of ventricular repolarization pre-
vailed over those of depolarization, with no associa-
tion with sex or skin color. There was a considerable 
number of cases with left atrial abnormality, left ven-
tricular hypertrophy and long QT. 
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