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ORIGINAL ARTICLE

Características clínicas y epidemiológicas de pacientes operados de sustitución  
valvular aórtica y mitral

Clinical and epidemiological characteristics of patients operated on aortic and mitral 
valve replacement

RESUMEN
Introducción: Las enfermedades de las válvu-
las cardíacas tienen un impacto significativo en 
esta cirugía. En la actualidad la etiología dege-
nerativa presenta marcada incidencia. Objeti-
vo: Caracterizar desde la clínica y epidemiología 
a los pacientes con sustitución valvular aórtica 
y mitral. Métodos: Se realizó un estudio obser-
vacional descriptivo y retrospectivo, en opera-
dos de sustitución valvular mitral y aórtica, de 
enero de 2018 a enero de 2022, en el Hospi-
tal Clínico Quirúrgico Hermanos Ameijeira. El 
universo estuvo constituido por 142 pacientes, 
la muestra se seleccionó por un muestreo no 
probabilístico, por conveniencia; quedo con-
formada por 93 operados. Las variables es-
tudiadas fueron: edad, sexo, índice de masa 
corporal, comorbilidades, tasa de filtrado glo-
merular, etiología, tiempo quirúrgico, tiempo 
de circulación extracorpórea, complicaciones. 
Resultados: La media de edad de los pacientes 
fue de 60.6 ± 10.4 años, predominaron las fé-
minas en el 50.5 %. El 60.2 % de los pacientes 
presentó una tasa de filtrado glomerular dis-
minuida, antes del proceder quirúrgico, al 66.7 
% de los pacientes se le diagnosticó estenosis 
aórtica y la etiología degenerativa sobresalió 
en el 59.1 %, p=0.00 y más en la enfermedad de 
la válvula aórtica. El 68.8 % tuvieron hiperten-
sión arterial, como riesgo aterogénicos. La me-
dia de los tiempos quirúrgicos fue de 4.6 ± 0.9 
horas y el 83.9 % presentaron complicaciones.  
Conclusiones: Los pacientes operados de sus-
titución valvular aórtica y mitral son adultos 
mayores, predomina el sexo femenino, con 
una elevada frecuencia de sobrepeso y obe-
sidad. La etiología degenerativa prevalece, de 
forma especial en la válvula aórtica
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ABSTRACT
Introduction: Cardiovascular diseases are one 
of the leading causes of death worldwide, and 
heart valve disorders have a significant impact 
on cardiac surgery. Currently, degenerative 
etiology shows a marked incidence. Objective: 
To characterize patients undergoing aortic and 
mitral valve replacement surgery. Methods: 
An observational, descriptive, and retrospec-
tive study was conducted in patients under-
going mitral and aortic valve replacement 
surgery between January 2018 and January 
2022 at the Hermanos Ameijeiras Clinical Sur-
gical Hospital. The study sample consisted of 
93 patients. The variables studied were: age, 
sex, body mass index, comorbidities, glomeru-
lar filtration rate, etiology, surgical time, car-
diopulmonary bypass time, and complications.  
Results: The mean age was 60.6 ± 10.4 years, 
with a predominance of females (50.5 %). A 
decreased glomerular filtration rate before the 
surgical procedure was observed in 60.2% of 
patients; 66.7 % of patients were diagnosed 
with aortic stenosis, and degenerative etiology 
was predominant at 59.1% (p=0.00), especially 
in aortic valve disease. Hypertension was found 
in 64 patients (68.8 %) as an atherogenic risk 
factor. The mean surgical time was 4.6 ± 0.9 
hours. Complications occurred in 78 patients 
(83.9 %). Conclusions: Patients undergoing 
aortic and mitral valve replacement are older 
adults, predominantly female, with a high pre-
valence of overweight and obesity. Degenera-
tive etiology predominates, particularly in the 
aortic valve. 
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Clinical and epidemiological characteristics of patients operated on aortic and mitral valve replacement

Palabras clave: riesgos, complicaciones , im-
plantación de prótesis , enfermedad de la vál-
vula aórtica, enfermedades  cardiovasculares; 
comorbilidad 
Descriptores: factores de riesgo; complicacio-
nes posoperatorias; implantación de prótesis 
de válvulas cardíacas; enfermedad de la válvula 
aórtica; cardiología; comorbilidad

INTRODUCTION
Cardiovascular diseases are known to be one 
of the leading causes of death worldwide, and 
heart valve disorders have a significant impact 
on cardiac surgery. The treatment of this con-
dition is undergoing notable changes globally. 
Currently, degenerative etiology shows a mar-
ked incidence, with calcific aortic stenosis and 
mitral regurgitation being its greatest expres-
sion. Population aging makes this a health pro-
blem in the elderly. (1)

Aortic valve disease accounts for 61 % of dea-
ths from heart valve disease, while mitral val-
ve disease accounts for 15 %. Aortic stenosis 
is the most common valvular heart disease in 
developed countries, affecting 9 million people 
worldwide, and mitral regurgitation affects 24 
million people, with large differences between 
countries; secondary mitral regurgitation ac-
counts for 65% of cases.(2) 

The number of valve interventions in Spain in-
creased exponentially from 16,363 between 
1998 and 2002, reaching 22,685 between 2013 
and 2017. In 2020, during the pandemic, a 
total of 8,375 operations were reported, and 
between 2022 and 2023, a total of 10,852 in-
terventions were reported with an observed 
mortality rate of 6.4 %.(3,4)

The AGES-Reykjavík study,(5) initiated in 1967 
in Iceland, had already demonstrated by 2014 
that, due to population aging in the coming de-
cades, heart valve disease in people aged ≥70 
years will have multiplied by 2.4 by 2040 and 
will triple by 2060, thus constituting a major 
health problem.

In the Americas region, the Carlos Alberto Pes-
chiera Carrillo National Cardiovascular Institu-
te(6) in Peru reported 503 cardiac surgeries in 
2022, of which 136 were aortic or mitral valve 
replacements, with a mortality rate of 4.5 %. 
Cuba reports a total of 665 deaths from heart 
valve disease between 2022 and 2023, for a 
rate of 6.5 per 100,000 inhabitants.(7)
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Cardiac surgery is recognized as an integral part 
of the national healthcare system. However, 
the Global Initiative for Cardiac Surgery points 
out that nearly 6 billion people worldwide lack 
access to safe, high-quality cardiac care. (8)

Cuba concentrates cardiovascular surgery in 
highly specialized centers, which allows for 
better resource management and high quali-
ty care standards, given the complexity of this 
type of surgery. The Hermanos Ameijeiras Cli-
nical Surgical Hospital is a referral center for 
the treatment of cardiovascular diseases.

Despite the measures and protocols in place, 
the number of patients with a confirmed diag-
nosis of heart valve disease is increasing sig-
nificantly. Therefore, being aware of surgical 
needs in advance allows us to design health 
strategies to mitigate the problem of heart val-
ve diseases. The lack of local research and the 
impact on morbidity and mortality motivated 
the conduct of this study, with the objective of 
characterizing patients undergoing aortic and 
mitral valve replacement surgery.

METHODS
An observational, descriptive, and retrospec-
tive study was conducted in patients who un-
derwent mitral and aortic valve replacement 
surgery, during the period from January 2018 
to January 2022, at the Cardiovascular Surgery 
Service of the Hermanos Ameijeiras Clinical 
Surgical Hospital. 

From a universe of 142 patients, 49 were  ex-
cluded, and the study sample(9) was composed 
of 93 patients.

Study variables
-Age: completed years, according to the pa-
tient’s date of birth, as recorded on their iden-
tity document.
-Sex: referring to biological sex, defined as Fe-
male or Male.
-Body Mass Index (BMI): determined by the 
formula: BMI = weight in kg / (height in m)², 
expressed in kg/m² (Underweight: BMI ≤ 18.5 
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kg/m²; Normal weight: BMI 18.6–24.9 kg/m²; 
Overweight: BMI 25–29.9 kg/m²; Obese: BMI 
≥ 30 kg/m²).(10)

-Comorbidities: defined according to the pre-
sence (yes/no) of the following: chronic kid-
ney disease, previous stroke, ischemic heart 
disease, ventricular dysfunction documented 
by echocardiography, permanent atrial fibri-
llation, pulmonary hypertension, extracardiac 
arteriopathy, anemia, and dyslipidemia.
-Atherogenic risk factors (ARF) considered 
in the study included the following: arterial 
hypertension, diabetes mellitus, dyslipide-
mia, obesity, overweight, smoking, age over 
60 years, decreased glomerular filtration rate, 
and male sex.
-Low glomerular filtration rate (GFR) (yes/no): 
considered when the calculated filtration rate 
was ≤ 89 ml/min. The formula applied was the 
CKD-EPI (Chronic Kidney Disease Epidemiology 
Collaboration, 2021).(11)

-Left ventricular ejection fraction (LVEF): as-
sessed using the results of the postoperative 
echocardiogram, performed 72 hours after the 
procedure, using methods already described. 
LVEF ≥ 50% was considered preserved func-
tion, LVEF 35–49 % moderate dysfunction, and 
LVEF ≤ 34% severe dysfunction.(12)

-Etiology: four etiologies were considered: 
degenerative, rheumatic, myxomatous, and 
congenital. These were defined based on the 
patient’s medical history and the characteris-
tics of the valvular apparatus described in the 
preoperative echocardiogram.
-Surgical time (ST): defined as the time from 
the start of the skin incision in the operating 
room until the completion of surgery with the 
final suture on the chest. It was considered 
adequate when ≤ 4 hours, prolonged when > 
4 hours and < 6 hours, and very long when ≥ 
6 hours.(13)

-Anoxic cardiac arrest time: total induced aor-
tic cross-clamp time (ischemia time) during 
the surgical procedure, expressed in minutes. 
It was considered prolonged when > 60 minu-
tes.(14)

-Cardiopulmonary bypass time: total time on 
the heart-lung machine, expressed in minutes. 
It was considered prolonged when > 120 mi-
nutes.(13,14)

-Complications (yes/no): the following were 
considered: low cardiac output, new-onset 
atrial fibrillation, cardiac rhythm disorders or 
atrioventricular conduction disturbances, in-
fections, bleeding, pericardial effusion, renal 
dysfunction, gastrointestinal disorders, respi-
ratory disorders, and anemia.
-Postoperative death (yes/no): defined as the 
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patient’s death occurring during the period 
from surgery until hospital discharge, due to 
any cause.
-Heart failure (yes/no): signs and symptoms of 
heart failure occurring after 30 days following 
cardiac surgery, with reduced LVEF documen-
ted by echocardiography.
-Perioperative myocardial infarction (yes/no): 
determined according to the diagnosis recor-
ded in the medical record, taking into account 
the presence of perioperative ischemia and 
elevated troponins. Perioperative ischemia was 
defined as new hemodynamic, electrical, and 
echocardiographic alterations appearing after 
the procedure.
-New stroke (yes/no): considered upon the 
appearance of new neurological signs and 
symptoms, both motor and sensory, lasting 
more than 24 hours, documented by clinical 
examination and imaging studies such as brain 
CT performed 24 hours after the event.
-Reoperation for any cause (yes/no): conside-
red when there was a need to return to the 
operating room for a new surgical intervention, 
regardless of the cause.

The data obtained were processed using the 
statistical software packages MINITAB 16.0 and 
MEDCAL for Windows. The simple counting 
method and the Chi-square (χ²) test were used 
to establish the association between this type 
of variables, with data expressed as absolute 
numbers and percentages.

The study was conducted in accordance with 
international ethical recommendations for this 
type of research involving human subjects. An 
informed consent form was prepared and pro-
vided to the patients, ensuring full confidentia-
lity of all information requested for this inves-
tigation.(15)

RESULTS
The mean age was 60.6 ± 10.4 years, with a pre-
dominance of females (50.5 %). The mean BMI 
was 27.3 ± 4.8 kg/m²; patients were classified 
as overweight/obese, representing 45.2 % and 
26.9 %, respectively (p = 0.00). A decreased glo-
merular filtration rate before the surgical pro-
cedure was present in 60.2 % of patients, while 
83.9 % had a preserved left ventricular ejection 
fraction. 

Aortic stenosis was diagnosed in 66.7 % 
of patients, and degenerative etiology 
was predominant, accounting for 59.1 %  
(p=0.00). Atrial fibrillation and pulmonary 
hypertension were observed in 17.2 % and  
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30.1 % of patients, respectively, in table 1.

Table 1. Distribution of patients according to clinical, sociodemographic, and anthropometric characteristics
Characteristics No. (%) n=93 p

Age in years (mean ± SD) 60.6 ± 10.4

Sex

Male 46 49.5 1.00

Female 47 50.5

Nutritional status according to BMI

BMI (mean ± SD; kg/m²) | 27.3 ± 4.8 27.3 ± 4.8

Underweight 3 3.2 0.00*

Normal weight 23 24.7

Overweight 42 45.2

Obese 25 26.9

Comorbidities

Yes 31 33.3 0.00

No 62 66.7

Preoperative corrected glomerular filtration rate

Normal 37 39.8 0.06

Decreased 56 60.2

Previous LVEF

Normal 78 83.9 0.00*

Moderately decreased 9 9.7

Severely decreased 6 6.5

Affected valve that prompted the intervention

Aortic stenosis 62 66.7 0.00*

Aortic regurgitation 4 4.3

Mitral stenosis 7 7.5

Mitral regurgitation 20 21.5

Previous atrial fibrillation

Yes 16 17.2 0.00

No 77 82.8

Pulmonary hypertension

Yes 28 30.1 0.00

No 65 69.9

p: Chi-square test (χ²) without continuity correction 
*: Chi-square test (χ²) with continuity correction

LVEF: left ventricular ejection fraction

Regarding the etiology of valvular heart disease, degenerative etiology predominated in patients 
with aortic valve disease, accounting for 59.1 % (p = 0.00). In patients with mitral valve disease, 
myxomatous etiology predominated, accounting for 40.7 %, table 2.

Table 2. Distribution of patients according to etiology and type of affected valve
Ethiology Aortic Mitral Total p

No. % No. % No. %

Degenerative 49 74.2 6 22.2 55 59.1 0.00

Rheumatic 4 6.1 10 37.0 14 15.1 0.18

Myxomatous 0 0.0 11 40.7 11 11.8 -

Congenital 13 19.7 0 0.0 13 14.0 -

Total 66 100 27 100 93 100 0.00

p: Chi-square test (χ²) without continuity correction
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Among the atherogenic risk factors, arterial hypertension was 68.8 %, followed by decreased glo-
merular filtration rate in 56 patients in 60.2 %. Of the patients, 53.8 % were aged 60 years or older, 
49.5 % were male, and 45.2 % were overweight. Dyslipidemia was present in 38.7% and smoking in 
29.3 %, table 3. 

Table 3. Distribution of patients according to atherogenic risk factors
Atherogenic risk factors No. %

Arterial hypertension 64 68.8

Diabetes mellitus 11 11.8

Dyslipidemia 36 38.7

Overweight 42 45.2

Obesitty 25 26.9

Smoking 27 29.3

Age over 60 years 50 53.8

Decreased glomerular filtration rate 56 60.2

Male sex 46 49.5

The average surgical time was 4.6 ± 0.9 hours. Prolonged surgical time was observed in 59.1% of the 
surgeries. The average induced anoxic arrest time was 60.6 ± 10.4 minutes, being prolonged (> 60 
minutes) in 74.2% of cases (p = 0.00).

The average cardiopulmonary bypass (CPB) time during the surgical procedure was 110.6 ± 40.4 mi-
nutes, and it was normal (< 120 minutes) in 69.9% of interventions (p = 0.00), table 4.

Table 4. Distribution of patients according to intraoperative characteristics
Intraoperative characteristics No. % p

Surgical time (hours) (mean) 4.6 ± 0.9 -

Short: 4 hours or less 38 40.9 0.09

Prolonged: more than 4 hours 55 59.1

Induced anoxic arrest time (minutes) (mean) 60.6 ± 10.4 -

Normal: 60 minutes or less 24 25.8 0.00

Prolonged: more than 60 minutes 69 74.2

CPB time (minutes) (mean) 110.6 ± 40.4 -

Normal: 120 minutes or less 65 69.9 0.00

Prolonged: more than 120 minutes 28 30.1

CPB: cardiopulmonary bypass p: Chi-square test (χ²) without continuity correction
*: Chisquare test (χ²) with continuity correction

Complications occurred in 83.9 %, while 16.1 % of patients had no complications (p = 0.00). Regar-
ding major adverse events, congestive heart failure predominated in 15.1 %, followed by reopera-
tion in 14 % and mortality in 10.8 %. Perioperative infarction and cerebrovascular accident occurred 
in 3.2 % of operated patients (p = 0.01), table 5.

Table 5. Distribution of patients in the postoperative period according to complications and major adverse 
events

Complications No. % p

Si 78 83.9 0.00

No 15 16.1

Major adverse events

Mortaliity 10 10.8 0.01*

Congestive heart failure 14 15.1

Perioperative infarction 3 3.2

Cerebrovascular accident 3 3.2

Reoperation 13 14.0

p: Chi-square test (χ²) without continuity correction 
*Chi-square test (χ²) with continuity correction
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DISCUSSION
The mean age of the cohort, 60.6 ± 10.4 years, 
reflects an aging population, consistent with 
global trends where age-related valvular dege-
neration is the main etiology of valvular heart 
disease in developed countries.(1) This finding 
contrasts with the reality of low-and middle-in-
come nations, where rheumatic fever remains 
the dominant cause in young adults, as evi-
denced by the REMEDY study in 14 African and 
Asian countries, where 68 % of patients with 
mitral valvular disease were under 50 years of 
age.(16)

Cuba exhibits an unusual epidemiological 
transition: although the control of streptococ-
cal infections has reduced rheumatic etiology  
(15.1 %), the persistence of congenital cau-
ses (14 %) and limited access to early diagno-
sis in rural areas reflect remaining challenges. 
The transition toward degenerative etiologies  
(59.1 % in aortic valves) suggests an epide-
miological profile similar to that of Europe and 
North America, linked to increased life expec-
tancy (81 years in 2023).(17)

The equitable sex distribution (50.5 % fema-
le) contradicts international reports of a hi-
gher male prevalence in aortic stenosis. This 
particularity could be explained by the high 
burden of obesity (26.9 %) and dyslipidemia  
(38.7 %) in Cuban women, factors that accele-
rate valvular degeneration.(18,19) The collective 
overweight status (mean BMI: 27.3 kg/m²; 45.2 
% overweight, 26.9 % obese) underscores a re-
gional crisis: 62 % of Latin American adults are 
overweight.(20) It is urgent to integrate preope-
rative nutritional programs, as recommended 
by European guidelines,(1) to reduce complica-
tions such as wound infections and prosthetic 
dysfunction.

Present in more than half of the of cases a 
low glomerular filtrationthis triples the risk 
of postoperative mortality.(21) In Cuba, where  
10 % of adults suffer from chronic kidney di-
sease,(7,17) protocols for optimized hydration 
and nephrotoxicity monitoring are required. 
Preliminary correlations (r = 0.34; p < 0.05) su-
ggest that prolonged cardiopulmonary bypass 
(CPB) times aggravate renal ischemia, a finding 
that demands studies using logistic regression 
models.(22)

Regarding cardiac function, 83.9 % of patients 
showed preserved left ventricular ejection 
fraction (LVEF ≥ 50 %), a factor associated with 
better surgical outcomes in severe aortic ste-

nosis.(23,24) However, 30.1 % presented with 
pulmonary hypertension (PH), a condition with 
postoperative mortality of 20–30% according 
to records from the Society of Thoracic Sur-
geons.(25) 

PH in this study exceeded the prevalence re-
ported in Europe (15-20 %), which could be re-
lated to delays in surgical referral of patients 
with chronic mitral regurgitation, where right 
ventricular remodeling is progressive. This fin-
ding supports the implementation of periodic 
echocardiography in asymptomatic patients 
with valvular heart disease, as proposed by the 
2022 ACC/AHA guidelines.(26,27)

Myxomatous etiology (40.7 % of mitral valvu-
lopathies) reflects the Cuban epidemiological 
transition, similar to that of the USA,(28) pos-
sibly enhanced by diagnostic improvements 
(3D echocardiography).(29,30) However, surgical 
times exceeded international standards. Ne-
vertheless, the absence of patients with endo-
carditis (excluded by the study criteria) limits 
a complete understanding of the etiological 
spectrum, a bias that future studies should co-
rrect by including more diverse populations.

The prolonged surgical times (>4 hours in  
59.1 % of cases) and anoxic cardiac arrest >60 
minutes (74.2 %) exceed the standards of the 
Society of Thoracic Surgeons (STS), which re-
commend less than 120 minutes of CPB and 60 
minutes of ischemia.(13,14,31) Every additional 10 
minutes of CPB time increases the risk of low 
cardiac output syndrome by 8 %, according to 
a meta-analysis published by researchers.(32) In 
the present study, 30.1 % of surgeries exceeded 
120 minutes of CPB, correlating with complica-
tions such as heart failure and reoperations. 

These results point to the need to adopt mi-
nimally invasive techniques, such as partial 
sternotomy or robotic surgery, which reduce 
ischemia times by 25 % according to European  
trials.(33) Furthermore, the use of novel cardio-
plegic solutions such as del Nido cardioplegia 
could mitigate reperfusion injury, a strategy 
that has been validated.(34)

The postoperative mortality rate of 10.8 % ex-
ceeds that reported in contemporary registries 
(3-5 % for isolated replacements).(6) This dis-
crepancy could be explained by the high pre-
valence of comorbidities: 68.8 % of patients 
had a history of arterial hypertension, 60.2 % 
had decreased GFR, and 33.3 % had multiple 
comorbidities. In comparison, the Euro Heart 
Survey study showed that patients with ≥3 
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comorbidities have an adjusted mortality of  
12.4 %, close to that presented by the patients 
in the present study.(35) Furthermore, the ex-
clusion of combined surgeries may have se-
lected a higher-risk population, since these 
procedures are usually performed in younger 
patients with physiological reserve. 

The reintervention rate is higher than the in-
ternational average (5-10 %), which could be 
attributed to technical and biological factors. 
In myxomatous mitral valves, repair instead 
of replacement offers better long-term re-
sults, with reintervention rates of 3 % at 10  
years.(35,36) However, repair requires advanced 
surgical experience and depends on speciali-
zed training programs. Additionally,(28) the use 
of annuloplasty with semi-rigid rings instead 
of mechanical prostheses could reduce throm-
botic risk in patients with atrial fibrillation  
(17.2 % of the cohort).(13,24)

Neurological complications, such as cere-
brovascular disease, although less frequent  
(3.2 %), have devastating consequences on 
quality of life. Air or particulate embolism du-
ring CPB is responsible for 60 % of intraopera-
tive strokes. Technologies such as transcranial 
Doppler (TCD) embolus monitoring systems 
allow real-time detection of microemboli, ad-
justing CPB flow to minimize risks.(37)

Cuba faces a unique epidemiological transition 
where degenerative diseases coexist with con-
ditions typical of underdevelopment. The opti-
mization of preoperative strategies (nutritional 
management, renal screening), together with 
surgical innovations (minimally invasive tech-
niques, advanced cardioplegia), are crucial to 
improve outcomes in a population with a high 
burden of comorbidities. These findings pro-
vide an analytical model for countries under-
going accelerated epidemiological transition.

Among the limitations of the study and future 
directions, the single-center design and small 
sample size limit generalization. The exclusion 
of emergent and combined surgeries could un-
derestimate the real complexity. Future multi-
center studies should:
-Include diverse populations (endocarditis, 
emergencies).
-Validate correlations between renal dysfunc-
tion and CPB times.
-Evaluate the impact of minimally invasive te-
chniques in resource-limited settings.

It is concluded that patients undergoing aortic 
and mitral valve replacement are older adults, 

predominantly female, with a high prevalence 
of overweight and obesity. Degenerative etio-
logy is particularly prevalent in the aortic val-
ve. Arterial hypertension, reduced glomerular 
filtration rate, and age over 60 years are the 
most frequent atherogenic risk factors. Posto-
perative complications occur in a significant 
group of patients, reflecting a complex surgical 
population with a dual epidemiological profile.
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