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Abstract

Background: Congenital heart disease (CHD) in adults has become an area of ​​growing interest in cardiology due to the 
increased survival of these patients.

Objective: to describe the clinical, demographic, and socioeconomic profile of adults with CHD.

Methods: Cross-sectional study with 371 patients over 18 years of age, followed up at the adult CHD outpatient clinic 
of Santa Izabel Hospital. A questionnaire was applied to collect demographic and socioeconomic data, and a form 
with clinical aspects was completed. The chi-square test was used to compare frequencies between groups, with a 
significance level of p < 0.05.

Results: Mean age was 30 ± 10 years, 188 (50.6%) women, brown race (61.0%), 216 (73.2%) single, 72 employed patients 
(24.6%). In this study, 249 patients (67.1%) were acyanotic, 138 (55.4%) showed a hyperflow, 90 (24.3%) had tetralogy of 
Fallot (T4F), 49 (13.2%) had ostium secundum atrial septal defect (ASD), and 30 (8.1%) had ventricular septal defect (VSD). 
Median age upon surgery was 8.2 years. Patients were classified as: surgically corrected, 194 (52.8%); surgically cured, 
89 (24.2%); awaiting surgery, 8 (2.1%); clinical, 36 (9.8%); inoperable, 22 (6.0%); and surgically palliated, 19 (2.1%). Most 
were in New York Heart Association (NYHA) functional class I (64.5%). Among women, 50 (72.5%) were pregnant, with a 
neonatal morbidity and mortality rate of 14.0%. Pulmonary hypertension occurred in 17(4.6%) of the patients.

Conclusion: Our study found a predominant population in the third decade of life, with late surgical correction, good 
clinical evolution related to the benign nature of the pathologies, and greater survival of surgically cured or corrected cases.
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of this population has changed, reflecting a greater survival of 
patients with complex lesions and the emergence of acquired 
comorbidities, such as arterial hypertension; pulmonary, renal, 
and myocardial diseases; as well as coronary artery disease. 
Advances in surgical techniques and the performance of earlier 
repairs have contributed to changes in the evolutionary pattern 
of these diseases.

The present study aimed to describe the clinical, 
demographic, and socioeconomic profile of adults with CHD. 
In centers that offer pediatric cardiology care, characterizing 
this profile is essential for planning programs, allocating 
resources appropriately, and strengthening a new area of ​​
cardiology that demands multidisciplinary training for the 
care of these patients.

Methodology
This is a cross-sectional, descriptive, and analytical study 

with convenience sampling. This study included individuals 
over 18 years of age with CHD, who had been followed up 
at the Adult CHD Outpatient Clinic of Santa Izabel Hospital, 
a tertiary cardiology referral center in the state of Bahia since 
March 2010. At the time of the study, 371 patients were 

Introduction
Congenital heart disease (CHD) is defined as a cardiovascular 

malformation present from birth, which is the most prevalent 
congenital defect among newborns, with an estimated global 
incidence between 8 and 13 per 1,000 live births.1 The 
progressive increase in the survival of these patients, whether 
treated or not, has resulted in a growing number of adults 
with CHD, requiring specific training for the management of 
moderate and complex lesions by adult cardiologists.² CHD in 
adults has emerged as an area of ​​special interest in cardiology, 
a new subspecialty.³ In a systematic review of publications, 
CHD in adults was estimated to have a prevalence of 
approximately 3,000 per one million inhabitants.4 The profile 
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Central Illustration: Clinical, Demographic, and Socioeconomic Profile of Adults With Congenital Heart 
Disease at a Reference Center in Salvador, Bahia
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Objective: to describe the clinical, demographic, and socioeconomic profile of adults with CHD.
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Conclusion: This study reports predominantly on the population of the third 
decade of life, with late surgical correction, who, in the majority of cases, had been 
submitted to at least one interventionist procedure. Favorable clinical evolution was 
predominant, related to the benign nature of the pathologies and the high survival 
rate of the surgically cured and surgically corrected cases.

Classificação clínica N=367 %
Surgically cured 89 24.2
Surgically corrected 194 52.8
Surgically palliated 19 5.1
Clinical 36 9.8
Inoperable 22 6
Clinical Awaiting 
Surgery 8 2.1Others
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CHD: congenital heart disease; T4F: tetralogy of Fallot; ASD: atrial septal defect; PVS: pulmonary valve stenosis; stenosis; VSD: ventricular 
septal defect.

under outpatient follow-up. Data were obtained from medical 
records using a standardized clinical form, supplemented 
by a specific questionnaire for collecting demographic and 
socioeconomic information. Variables of interest included 
the type of heart disease (cyanotic or acyanotic) and the 
pulmonary flow pattern (normoflow, hypoflow, or hyperflow). 
For analysis of clinical follow-up, patients were classified into 
six groups: surgically cured (G1), surgically corrected (G2), 
surgically palliated (G3), clinical (G4), inoperable (G5), and 
awaiting procedure (G6). According to the type of procedure 
performed, they were categorized as those who underwent 
interventional catheterization, surgery, interventional 
catheterization + surgery, and clinical treatment or awaiting 
surgery (Central Illustration).

The clinical evaluation included physical examination, 
calculation of body mass index (BMI), and measurement of 
abdominal circumference (Table 8). All patients underwent 
electrocardiogram and chest X-ray in the posteroanterior 
position. Echocardiograms with Doppler and color flow 
mapping were performed by two echocardiographers 
experienced in CHD, following the same evaluation protocol. In 
cases undergoing cardiac catheterization, the reports contained 
anatomical description, oximetry, manometry, and calculations 
of pulmonary flow and resistance. All participants underwent 
laboratory tests, including blood glucose, complete lipid profile 

(total cholesterol, HDL, LDL, and triglycerides), total protein 
and fractions, uric acid, urea, creatinine, sodium, potassium, 
AST, ALT, hematocrit, hemoglobin, TSH, T3, free T4, and 
prothrombin time with INR ( for patients using anticoagulants).

In both sexes, the number of pregnancies, deliveries, and 
abortions was recorded, as was the presence and number of 
offspring, classifying them as healthy live births, live births 
with CHD, or stillbirths.

Functional classification was performed according to the 
New York Heart Association (NYHA) criteria.5 Associated 
comorbidities, such as systemic arterial hypertension (SAH), were 
also described, according to the Brazilian Guidelines for Arterial 
Hypertension – 2020.6 The diagnosis of dyslipidemias followed 
the criteria described in the Update of the Brazilian Guidelines 
on Dyslipidemias and Prevention of Atherosclerosis – 2017.7 
in addition to the presence of diabetes mellitus8 and thyroid 
dysfunctions, diagnosed based on hormonal laboratory changes.

Ethical aspects
Throughout the study, the guidelines concerning research 

with human subjects from the Declaration of Helsinki and 
Resolution 466/2012 of the National Health Council were 
observed. This study was approved by the Research Ethics 
Committee of Santa Izabel Hospital. All individuals received 
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detailed information about the project’s objectives and were 
invited to sign the Informed Consent Form.

Statistical analysis
The data were organized in an Excel database developed 

to structure the adult CHD outpatient clinic at Santa Izabel 
Hospital. The analysis was performed using Statistical 
Package for the Social Sciences (SPSS) for Windows, version 
17.0. Qualitative variables were presented as frequencies 
and percentages. The normality of the sample was tested 
using the Kolmogorov-Smirnov test. Continuous variables 
with a normal distribution were described as mean 
and standard deviation, while those without a normal 
distribution were presented as median and interquartile 
range. For frequency comparisons between groups, either 
the chi-square test or the Fisher’s exact test was used, as 
appropriate. The significance level adopted was p < 0.05.

Results
Our study evaluated 371 adult patients with CHD, 

with a mean age of 30 ± 10 years, 50.6% of whom were 
female. The majority identified themselves as brown 
(61.0%), without a partner (73.2%), and belonging to social 
classes C and D (92.7%), as shown in Table 1. Regarding 
education, 40.3% had completed high school, and 24.6% 
were employed.

The most prevalent heart diseases were tetralogy of 
Fallot (T4F) (24.3%), ostium secundum ASD (13.2%), 
and ventricular septal defect (VSD) (8.1%), followed by 
other less frequent anomalies (Table 2). Acyanotic forms 
predominated (67.1%), especially those with pulmonary 
hyperflow (55.4%). Among the cyanotic forms (32.9%), 
those with pulmonary hypoflow predominated (87.0%).

According to the type of management, 24.2% were 
classified as surgically cured, 52.8% as corrected, 9.8% 
as clinical, 2.1% were awaiting surgery, and 6.0% were 
considered inoperable (Table 3-5). The median time 
between diagnosis and procedure was three years, and the 
median postoperative follow-up was 16 years.

A total of 317 surgical procedures (86.8%) and 30 
hemodynamic interventions (8.2%) were performed, of 
which 18 were hybrid (4.9%). The most common surgeries 
were the total correction of T4F and atrial septoplasty, 
while balloon pulmonary valvuloplasty was the main 
percutaneous intervention (Tables 6-7).

Most patients (64.6%) were in functional class I. There 
was a record of pregnancy in 69 women, with 14% stillbirths 
or offspring with CHD.

Among the 169 patients with anthropometric data, 
58.0% had normal weight and 6.5% were obese. Increased 
abdominal circumference and hypertension were more 
frequent among overweight or obese individuals (Table 8).

Discussion 
This study was conducted in a referral outpatient clinic 

for adults with CHD, located in a tertiary center where 

Table 1 – Socio-demographic characteristics of adults with 
CHD, who received follow-up at a reference center. Salvador, 
Brazil, March 2010 to December 2023

Variables N %

N = 371

Age (years) Média ± DP

30 ± 10

Sex

Male 183 49.3

Female 188 50.6

Marital Status N = 295

With Partner 79 26.8

Without Partner 216 73.2

Educational Level

Illiterate/Incomplete Elementary 
Education

97 32.9

Complete Elementary Education 71 24.0

Complete High School 119 40.3

Complete Higher Education 8 2.7

Current Occupation N = 292

Employed 72 24.6

Students 29 9.9

Retired or Pensioner 74 25.3

Unemployed 89 30.5

Domestic Worker 28 9.6

Ethnicity N = 290

Brown 177 61.0

Black 90 31.0

White 23 8.0

Social Class N = 275

B2 8 2.9

C 110 40.0

D 145 52.7

E 11 4.0

pediatric cardiology care has been offered for several 
decades. This is the first report in Bahia, and possibly in 
the Northeast region of Brazil, describing the experience 
of a pediatric cardiology and cardiac surgery service in 
evaluating the clinical, demographic, and socioeconomic 
profile of adults with CHD. Nationally, there is a scarcity of 
publications on the experience of specialized centers, and 
few studies specifically address this population.9-14

The sample studied was predominantly comprised of 
individuals in their third decade of life, diagnosed on 
average in the preschool phase, which reflects the increased 
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Table 2 – Incidence of types of heart disease

Types of heart disease N %

T4F 90 24.3

OS ASD 49 13.2

VSD 19 5.1

Coarctation of the Aorta 18 4.9

PVS 16 4.3

PDA 13 3.5

VSD PM Without Repercussion 11 3.0

Partial PM AVSD Type OP ASD 9 2.4

Ebstein's anomaly 8 2.2

Moderate to Significant PVS 8 2.2

TA IB 7 1.9

VSD + Subaortic Membrane 7 1.9

VSD + Aortic Insufficiency 7 1.9

Total AVSD 7 1.9

d-TGA 7 1.9

SV ASD 6 1.6

VSD + Fixed PH 5 1.3

Partial AVSD Type OP ASD + Important 
insufficiency of LAVV

5 1.3

Total AVSD + Fixed PH 5 1.3

PFO 5 1.3

TA IA 4 1.1

VSD + PIVS 4 1.1

ASD + VSD 3 0.8

Partial AVSD Type OP ASD + PPM 3 0.8

Supravalvular Aortic Stenosis 3 0.8

Single Atrium 2 0.5

ASD + VSD + Fixed PH 2 0.5

OS ASD + Fixed PH 2 0.5

OS ASD without repercussion 2 0.5

Unbalanced Total AVSD 2 0.5

Discrete Membranous Subaortic Stenosis 2 0.5

PDA + Subaortic membrane 2 0.5

d-TGA + VSD + Pulmonary stenosis 2 0.5

ccTGA 2 0.5

ccTGA + AV Block 2 0.5

Left SV without PS 2 0.5

TA IIB 1 0.3

ASD + VSD + PDA 1 0.3

ASD + VSD + Situs Inversus + Dextrocardia 1 0.3

ASD + VSD + PIVS 1 0.3

OS ASD + Non-obstructive cor triatriatum 
sinistrum

1 0.3

OS ASD + PIVS 1 0.3

OS ASD + Partially Occluded VSD + PIVS 1 0.3

TAPVR + OS ASD + PDA 1 0.3

VSD + Pulmonary Atresia + Collateral S-P 1 0.3

VSD + Subaortic membrance + PIVS 1 0.3

Ascending aortic dilation + AR 1 0.3

Non-Ebstein Tricuspid Valve Dysplasia 1 0.3

Partial AVSD Type OP ASD + Situs Inversus 
+ Dextrocardia

1 0.3

Partial AVSD Type Inlet VSD + PPM 1 0.3

Total AVSD + PIVS 1 0.3

DORV + PIVS 1 0.3

PIVS 1 0.3

PDA + Fixed PH 1 0.3

PDA + Non-compaction Cardiomyopathy 1 0.3

MVP + Ascending Aortic Ectasia + Marfan 
syndrome

1 0.3

ccTGA + Supravalvular PS 1 0.3

ccTGA + VSD + PVS 1 0.3

ccTGA + Dextrocardia with Situs Solitus 1 0.3

ccTGA + Dextrocardia with Situs Inversus 1 0.3

Truncus Arteriosus Type IV 1 0.3

AV Block + Moderate to Important AR 1 0.3

AV Block + Subaortic membrane + Post-
stenotic ectasia

1 0.3

Right SV without PS 1 0.3

Right SV + DORV + PIVS 1 0.3

Left SV + Fixed PH 1 0.3

TOTAL 371 100

TAPVR: Total Anomalous Pulmonary Venous Connection; 
PIVS: pulmonary infundibulovalvar stenosis; LAVV: left 
atrioventricular valve; SV ASD: Sinus Venosus Atrial 
Septal Defect; ASD: atrial septal defect; VSD: ventricular 
septal defect; PVS: pulmonary valve stenosis; PDA: 
Patent Ductus Arteriosus, T4F: tetralogy of Fallot; AVSD: 
Atrioventricular Septal Defect; OS: Ostium Secundun; AR: 
Aortic Regurgitation; OP: Ostium Primum; PPM: Permanent 
Pacemaker; PM: Pacemaker; TA: Tricuspid Atresia; DORV: 
Double Outlet Right Ventricle; PH: Pulmonary Hypertension; 
MVP: Mitral Valve Prolapse; TGA: Transposition of the Great 
Arteries; ccTGA: Congenitally Corrected Transposition of 
the Great Arteries; SV: Sinus Venous; PFO: Patent Foramen 
Ovale; TA: Tricuspid Atresia; AV Block: Atrioventricular 
Block; AR: Aortic Regurgitation; SV: Single Ventricle;  
PM: Perimembranous; d-TGA: Dextro-Transposition of 
the Great Arteries; AV Block: Atrioventricular Block; PS: 
Pulmonary Stenosis.
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Table 3 – Clinical Profile of adults with CHD, followed up at a reference center. Salvador, Brazil March 2010 to December 2023

Variables N %

Type of heart disease

N = 371

Acyanogenic 249 67,1

Normoflux 62 24,9

Hypoflux 49 19,7

Hyperflux 138 55,4

Cyanogenic 122 32,9

Normoflux 8 6,5

Hypoflux 106 87,0

Hyperflux 8 6,5

Clinical Classification

N = 367

Surgically Cured 89 24.2

Surgically Corrected 194 52.8

Surgically Palliative 19 5.1

Clinical 36 9,8

Inoperable 22 6,0

Awaiting surgery 7 2.1

Type of Procedure Performed

Interventional Catheterization 30 8.2

Surgery 317 86,8

Interventional Catheterization + Surgery 18 4,9

Functional Capacity N = 287

I 185 64,5

II 100 34,8

III 2 0,7

Pregnancies N = 296 69 23,3

Men 19 27,5

Women 50 72,5

Healthy Births 43 86,0

Borths with CHD or Stillborns 7 14,0

Pulmonary Hypertension N = 371 17 4.6

Acquired Co-morbidities

SAH N = 289 44 15,2

Hypercholesterolemia N = 246 39 15.8

Hypothyroidism N = 208 14 6,7

Diabetes Mellitus N = 252 10 4,0
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Mediana (IQR)

Age at Diagnosis (months) 12 (1 -120)

Age at surgery (months) 96 (38.5 – 161)

Post-operative period (years) 16 (12 – 20,25)

Diagnosis-Surgery Interval (months) 36 (12 – 84)

CHD: congenital heart disease; IQR: Interquartile Range; SAH: systemic arterial hypertension.

Table 5 – Types of heart disease present in the clinical group 
awaiting surgery

Clinical Group Awaiting Surgery N

Partial AVSD Type OP ASD + Important Insufficiency of LAVV 1

OS ASD + TV Dysplasia 1

VSD + AR 1

PDA 2

T4F 2

AV Block + Important AR 1

Total 8

LAVV: left atrioventricular valve; ASD: atrial septal defect; VSD: 
ventricular septal defect; PDA: Patent Ductus Arteriosus; T4F: 
Tetralogy of Fallot; AV Block: Atrioventricular Block; AVSD: 
Atrioventricular Septal Defect; OP: Ostium Primum; TV: Tricuspid 
Valve; AR: Aortic Regurgitation

Table 4 – Types of heart disease present in the Clinical Group

Clinical Group N

VSD without repercussions 13

Ebstein's anomaly 3

Mild PVS 6

ASD without repercussions 5

ccTGA 5

PFO 2

Non-Ebstein dysplasia of the tricuspid valve 1

Ascending aortic ectasia + MVP 1

Total 36

VSD: ventricular septal defect; ASD: atrial septal defect; PVS: 
pulmonary valve stenosis; PFO: Patent Foramen Ovale; MVP: Mitral 
Valve Prolapse; ccTGA: Congenitally Corrected Transposition of the 
Great Arteries.

survival and the predominance of less complex lesions 
among those who reach adulthood. The lower incidence of 
complex heart disease may be associated with the absence 
of early diagnosis or late referral to a referral center. The 
median interval of three years between diagnosis and 
surgery suggests difficulty accessing healthcare services, in 
addition to the influence of pathologies whose repair could 
be delayed (e.g., Ebstein’s anomaly) or less severe lesions, 
often asymptomatic in the first decades of life.

There was a slight predominance of females (50.6%), 
possibly due to the high frequency of ASDs. Other studies 
also point to a higher prevalence of CHD in women15 and 
an association between the female sex and isolated heart 
disease.16 Although there are population estimates of 
CHD incidence, there is little evidence regarding gender 
differences among adults.

Regarding ethnicity, most participants self-identified as 
brown (61.0%), a result consistent with the miscegenation 
characteristic of the local population.17 The proportion 
of single individuals (73.2%) was high. Previous studies 
have shown that the marital status of adults with CHD is 
similar to that of the general population, although with a 
lower rate of cohabitation among adults with unrepaired 
cyanotic heart disease.18-20

From a socioeconomic point of view, only 24.6% were 
employed and 9.9% were students. Retirement or pension 
was a source of income for 25.3%, while 30.5% were 
unemployed. According to ABIPEME criteria, 92.7% of 
the patients belonged to social classes C and D, reflecting 
the typical socioeconomic profile of users of the Unified 
Health System (SUS). The absence of comparable national 
data limits the contextualization of these results.

In the present study, both sexes were included when 
assessing the presence of pregnancy and offspring. In 
females, a neonatal morbidity and mortality rate of 14.0% 
was observed in pregnancies. The recurrence of CHD 
in offspring can vary from 2% to 50%, which proved 
to be higher when the carrier is the mother. The risk of 
recurrence is higher in single-gene genetic disorders or 
chromosomal abnormalities. The recurrence rate varies 
between 2% and 4% in cases of isolated heart disease.21

Acyanotic heart diseases with pulmonary hyperflow 
predominated, especially ostium secundum ASD and VSD. 
Other lesions, such as coarctation of the aorta, pulmonary 
valve stenosis, patent ductus arteriosus (PDA), and partial 
atrioventricular septal defect type ASD ostium primum, 
were less frequent, which is in line with other series.10,22 
ASD is the second most common congenital anomaly 
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Table 6 – Types of Surgical Procedures

Cirurgias N %

Total Correction of T4F 87 27.4

Atrial Septoplasty 41 12.9

Blalock-Taussig Surgery 17 5.4

Correction of Partial AVSD Type ASD Ostium Primum 15 4.7

Ventriculoseptoplasty 15 4.7

Correction of Total AVSD 8 2.5

Bidirectional Glenn Surgery 7 2.2

Correction of PDA 7 2.2

Senning Surgery 6 1.9

Fontan Surgery 5 1.6

Atrial septoplasty + Tricuspid Valve Repair 4 1.3

Pulmonary Artery Banding 4 1.3

ASD + VSD Correction 4 1.3

Sinus Venosus ASD Correction + TAPVR 4 1.3

Aortic Coarctation Correction + Ductus Arteriosus Closure 4 1.3

Aortic Coarctation Correction 3 0.9

Total T4F Correction + Total AVSD 3 0.9

Total T4F Correction + Ring Enlargement + Stentless L-Hydro Pulmonary Prosthesis 3 0.9

Total T4F Correction with RVOT Enlargement + Pulmonary Bioprosthesis 3 0.9

Ventriculoseptoplasty + Subaortic Membrane Resection 3 0.9

Bentall-de Bono Surgery + Aortic Valve Bioprosthesis 3 0.9

Fontan-Kreutzer Surgery 2 0.6

Jatene Surgery 2 0.6

Cone Surgery 2 0.6

Supravalvular Aortic Stenosis Correction 2 0.6

LAVV Metallic Prosthesis 2 0.6

Ventriculoseptoplasty + Pulmonary Infundibulectomy 2 0.6

Ventriculoseptoplasty + Aortic Valve Repair 2 0.6

Ventriculoseptoplasty + Mitral Valve Repair 2 0.6

Ventriculoseptoplasty + PDA Correction + Anomalous Band Resection in RVOT 2 0.6

Biological Prosthesis in Tricuspid Valve 2 0.6

Atrial Septoplasty + Metallic Prosthesis in PV 1 0.3

Atrial Septoplasty + RVOT Enlargement 1 0.3

Atrial Septoplasty + Pulmonary Commissurotomy 1 0.3

Atrial Septoplasty + Supravalvular Pulmonary Stenosis Correction 1 0.3

Atrial Septoplasty + ADPV correction + Arterial Ductus closure 1 0.3

Atrial Septoplasty + Pulmonary Vein Redirection to the Left Atrium 1 0.3

Pulmonary Artery Bandaging + Ductus Arteriosus Closure 1 0.3

Blalock-Taussig Surgery + Unifocalization of the Pulmonary Trunk 1 0.3

Bicaval Glenn Surgery 1 0.3

Bidirectional Glenn Surgery + Blalock-Taussig 1 0.3

Bidirectional Glenn Surgery + PLSVC Ligation 1 0.3
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Bidirectional Glenn Surgery + Central Shunt Resection + LPA Enlargement 1 0.3

Rastelli Surgery 1 0.3

RV-PA Tube Exchange Surgery 1 0.3

Waterston-Cooley Surgery 1 0.3

Pulmonary Valve Commissurotomy 1 0.3

Correction of ASD + VSD + Closure of the Arterial Duct 1 0.3

Correction of ASD + VSD + Pulmonary Infundibulectomy 1 0.3

Correction of Aortic Coarctation + Aortic and Mitral Valve Repair + Excision of the Supra-Valvar Membrane 1 0.3

Correction of Aortic Coarctation + Resection of the Subaortic Membrane 1 0.3

Correction of Aortic Coarctation with Dacron Tube LS-Descending Aorta 1 0.3

Correction of Aortic Coarctation + Unifocalization of the Left Pulmonary Artery 1 0.3

Correction of Partial AVSD Type ASD Ostium Primum + Correction of Aortic Coarctation 1 0.3

Correction of Partial AVSD Type ASD Ostium Primum + Metallic LAVV Prosthesis 1 0.3

Correction of Partial AVSD Type Single Atrium + LAVV Repair 1 0.3

Correction of Partial AVSD Type Single Atrium 1 0.3

Correction of Partial AVSD Type Outlet VSD Via Entry 1 0.3

Complete AVSD Correction + Atrial Septoplasty 1 0.3

Correction of DORV 1 0.3

Correction of PFO 1 0.3

Total Correction of T4F + Atrial Septoplasty + Closure of the Arterial Ductus 1 0.3

Pulmonary Infundibulectomy 1 0.3

RV Infundibulectomy + Pulmonary Commissurotomy 1 0.3

Tricuspid Valve Repair 1 0.3

LAVV Repair 1 0.3

Subaortic Membrane Resection + Aortic Valve Repair 1 0.3

Supravalvular Aortic Membrane Resection + Correction of TAPVR 1 0.3

Biological Prosthesis in Aortic Valve 1 0.3

Metallic Aortic Valve Prosthesis 1 0.3

Subvalvular Aortic Fibrous Ring Resection 1 0.3

Subaortic Membrane Resection 1 0.3

Ventriculoseptoplasty + RVOT Enlargement 1 0.3

Ventriculoseptoplasty + PAB Takedown 1 0.3

Ventriculoseptoplasty + PFO Closure 1 0.3

Ventriculoseptoplasty + Pulmonary Commissurotomy 1 0.3

Ventriculoseptoplasty + Pulmonary Valve Repair 1 0.3

Ventriculoseptoplasty + Mitral Cleft Repair 1 0.3

Ventriculoseptoplasty + Stentless Pulmonary Bioprosthesis 19 1 0.3

Ventriculoseptoplasty + Metallic Aortic Prosthesis 1 0.3

Ventriculoseptoplasty + Resection of Subvalvular Aortic Fibrous Ring 1 0.3

Ventriculoseptoplasty + Subaortic Membrane Resection + Resection of Fibrosis in the RVOT 1 0.3

317 100%

T4F: Tetralogy of Fallot; PDA: Patent Ductus Arteriosus; ASD: atrial septal defect; VSD: ventricular septal defect; TAPVR: Total Anomalous 
Pulmonary Venous Connection; RVOT: Right Ventricular Outflow Tract; LAVV: left atrioventricular valve; DORV: Double Outlet Right 
Ventricle; PFO: Patent Foramen Ovale; AVSD: Atrioventricular Septal Defect; ADPV: Abnormal Drainage of Pulmonary Veins; PLSVC: 
Persistent Left Superior Vena Cava; LPA: Left Pulmonary Artery; RV-PA: Right Ventricle-Pulmonary Artery; RV: Right Ventricle; PAB: 
Pulmonary Artery Banding; PV: Pulmonary Valve.
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Table 8 – Relationship between BMI and SAH

BMI N = 169 SAH
 p-value

Kg/m2 N (%) N (%)

< 18.5 23 (13.6) 1 (4.3) 0.12

18.5 - 24.9 98 (58.0) 16 (16.5) 0.34

25.0 - 29.9 37 (21.9) 17 (45.9) 0.01

≥ 30.0 11 (6.5) 8 (72.7) <0.001

BMI: body mass index; SAH: systemic arterial hypertension.

Table 7 – Types of Hybrid Procedures

Interventional Catheterization + Surgery N

Total Correction of T4F + Pulmonary Valvuloplasty 5

Aortic Angioplasty + Surgical Correction of Aortic Coarctation 2

Atrial Septostomy + Senning Surgery 2

Total Correction of T4F + PA Angioplasty with Palmaz Stent 1

DORV Repair + PIVS + Percutaneous Closure of PDA 1

Fontan Surgery + Plug Implantation for AV and VV Fistula Closure + Amplatzer Prosthesis for Fenestration Closure 1

Pulmonary Valvuloplasty + Bidirectional Glenn Shunt + Outlet RV Enlargement 1

PDA Closure with Plug + PDA Correction with Device Removal 1

Correction of Ostium Primum ASD + Aortoplasty with Stent 1

Pulmonary Commissurotomy + Pulmonary Valvuloplasty 1

Right Ventricular Infundibulectomy with Pulmonary Commissurotomy + Pulmonary Valvuloplasty + Atrial Septoplasty 1

Surgery of Blalock-Taussig + Pulmonary Valvuloplasty 1

Total 18

T4F: Tetralogy of Fallot; DORV: Double Outlet Right Ventricle; PDA: Patent Ductus Arteriosus; PIVS: pulmonar infundibulovalvar 
stenosis; PA: Pulmonary Artery; AV: Arteriovenous; VV: Venovenous; RV: Right Ventricle; ASD: atrial septal defect.

in adulthood, and approximately 40% of those affected 
survive beyond 40 years of age.23 Bicuspid aortic valve 
occurs in about 2% of the population and may manifest 
late in adulthood as aortic stenosis due to commissural 
fusion or calcific degeneration.9 In our study, ASD was the 
most frequent anomaly in the total incidence of acyanotic 
heart disease, prevailing as the pathology diagnosed 
later on.

Although frequent in childhood, VSD is rarely observed 
in adults due to spontaneous closure in nearly 50% to 
75% of small defects in the first two years of life and early 
correction of defects with greater impact.9 In the present 
study, VSD was the second most prevalent acyanotic heart 
disease, predominating among patients followed in the 
clinical group and representing the most common type 
of pathology when diagnosed as a small defect without 
hemodynamic repercussions. This data corresponds to 
the subgroup of patients diagnosed with heart murmurs, 

without surgical indication, who had undergone follow-up 
in this outpatient clinic.

Among the cyanotic forms, T4F was the most frequent. 
Of the 90 cases, 87 underwent total correction surgery, two 
had a late diagnosis awaiting surgery at the ages of 38 and 
26 years, and another patient had surgical contraindication 
due to sequelae of pulmonary tuberculosis. T4F accounts 
for 3% to 10% of all live births with CHD and is the 
most common cyanotic CHD after the first year of life. 
Historically, it was the first complex heart disease to be 
surgically palliated, and in several series, the survival rate 
between 30 and 40 years after surgical repair has been 
reported to be between 85% and 90%. Most patients have 
a good quality of life, without significant limitations in daily 
activities, including sports activities, and without the use 
of medications.24-26 Although surgical repair is satisfactory, 
residual hemodynamic abnormalities, such as pulmonary 
stenosis, pulmonary regurgitation, infundibular aneurysm, 
and right ventricular dysfunction continue to be relevant. 
Sudden death is the most severe late complication, 
accounting for less than 5% of the cases, and is mainly 
related to ventricular arrhythmias.27

The clinical follow-up classification used was adapted 
from Lane et al.28 The categories included were surgically 
cured, corrected, palliated, clinical, inoperable, and 
awaiting surgery.29 For clinical follow-up analysis, patients 
were classified into groups where the terms cured, 
corrected, or palliated represented the surgical group 
or the group undergoing interventional catheterization. 
Patients with simple pathologies or without indication 
for short- and medium-term intervention were classified 
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as the clinical group, while patients with complex CHD 
with unfavorable prognosis and surgical contraindication 
were classified as inoperable. In our case, we detected 
the need to supplement with a new group, represented 
by patients diagnosed late in adulthood and with surgical 
indication, who were still awaiting surgery.29

In this study, 77.1% were classified as surgically cured 
or corrected, with corrected T4F and atrial septoplasty 
predominating , corresponding to 40.3% of these 
individuals. The lower frequency of complex heart diseases 
reflects historical limitations in surgical resources and 
postoperative care.

Among percutaneous  procedures ,  pu lmonary 
valvuloplasty was the most frequently performed. Hybrid 
interventions included the closure of arteriovenous and 
venovenous fistulas, as well as the closure of septal defects 
and PDA. It should be noted that SUS restrictions on the 
use of percutaneous devices limit the execution of these 
procedures.

Most patients (64.5%) were in functional class I, 
reflecting the good prognosis of the corrected lesions, 
especially given the high prevalence of pathologies, such as 
ASD and VSD. Although T4F prevails among the cyanotic 
forms in this case series, the more favorable anatomy in 
the corrected forms may explain a better late evolution 
during this evaluation period. Pulmonary hypertension due 
to hyperresistance was identified in 4.6%, a value similar 
to that reported by Amaral et al. (2010).10

Among the comorbidities, SAH (15.2%), dyslipidemia 
(15.8%), hypothyroidism (6.7%), and diabetes mellitus 
(4.0%) stood out, reinforcing the need for multidisciplinary 
follow-up. Controlling these factors is essential, as they can 
influence the hemodynamic evolution of the underlying 
heart disease.

Anthropometric analysis demonstrated an association 
between overweight, obesity, increased abdominal 
circumference, and arterial hypertension, in agreement 
with national studies that relate body measurements and 
cardiovascular risk by ethnic factors.30,31

Among the limitations, the use of a convenience 
sample from a reference center stands out, which limits 
the generalizability of the findings. The predominance of 
patients from lower socioeconomic classes, with limited 
access to specialized services and surgeries throughout 
different decades, influences the interpretation of the 
results. Nonetheless, the data presented constitute an 
important reference in the characterization of the adult 
population with CHD, who received follow-up in SUS, and 
the documentation of its evolution over time.

Conclusion
The results of this study reinforce the importance of 

expanding knowledge about the adult population with 
CHD. The late progression of these diseases and their 
complications, associated with the emergence of acquired 
comorbidities, highlights the need to structure specialized 
services with a multidisciplinary approach and training for 
professionals in this area of ​​cardiology.
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