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The evolving paradigm of Heart Team: 
challenges and opportunities

El paradigma en evolución del Heart Team: desafíos y oportunidades
Ovidio A. García-Villarreal* and Moisés C. Calderón-Abbo‡

* 	 Mexican College of Cardiovascular and Thoracic Surgery. Mexico City, Mexico.
‡ 	 Department of Cardiothoracic Surgery, Hospital Ángeles Lomas. Huixquilucan, Estado de Mexico, Mexico.

Editorial
Vol. 10  No. 3  July-September 2025 

doi: 10.35366/120486

Keywords: cardiac surgery, Heart Team, interventional cardiology, 
structural heart disease, surgical aortic valve replacement, 
transcatheter aortic valve implantation.

Palabras clave: cirugía cardíaca, Heart Team, cardiología inter-
vencionista, enfermedad cardíaca estructural, reemplazo valvular 
aórtico quirúrgico, implante valvular aórtico transcatéter.

The Heart Team concept emerged in response to the need 
for a multidisciplinary approach in the SYNTAX trial, which 
evaluated patients with complex multivessel coronary artery 
disease who were potential candidates for both complete 
revascularization via percutaneous coronary intervention 
(PCI) and coronary artery bypass grafting (CABG).1 In the 
context of aortic valve disease, the Heart Team initially 
focused on assessing whether inoperable or high-risk surgical 
patients were suitable candidates for transcatheter aortic valve 
replacement (TAVR), considering vascular access safety 
and valvular anatomy suitability. Notably, the strategy has 
shifted from a balanced approach between PCI and CABG to 
a paradigm that prioritizes TAVR over surgical aortic valve 
replacement (SAVR), except in cases where TAVR is not 
viable or safe.2,3

According to the 2021 ESC/EACTS European guidelines 
for valvular heart disease (VHD), all interventions for cardiac 
valvulopathies should be performed in a Heart Valve Center. A 
Heart Valve Center is a center of excellence that must provide 
optimal care for treating cardiac valvulopathies. To achieve 
this, it must have departments of cardiology and cardiac 
surgery with 24/7 service and an experienced Heart Team 
comprising cardiologists, surgeons, imaging specialists, and 

A paradigmatic shift in cardiovascular care has been 
observed in recent years, driven by the advent of 
novel technologies, techniques, and therapies. The 

introduction of these innovations has yielded significant 
improvements in the quality of life and survival rates of 
patients with cardiovascular diseases.

Nevertheless, despite these advancements, decision-making 
in cardiovascular care remains a complex and multifaceted 
issue, often characterized by a lack of transparency and 
effective communication among healthcare professionals, 
patients, and their families. This can lead to suboptimal 
decision-making and, in some cases, adverse outcomes.

In response to these challenges, the concept of the Heart 
Team has emerged as a multidisciplinary approach aimed at 
enhancing coordination and communication among healthcare 
professionals to inform personalized decision-making for 
each patient.

This editorial will provide an in-depth examination of the 
Heart Team concept and its significance in contemporary 
cardiovascular care, highlighting the benefits and challenges 
of this approach and exploring strategies for improving 
transparency and communication in decision-making in 
cardiovascular care.

How to cite: García-Villarreal OA, Calderón-Abbo MC. The evolving paradigm of Heart Team: challenges and opportunities. Cir Card Mex. 
2025; 10 (3): 77-78. https://dx.doi.org/10.35366/120486

© 2025 by the Sociedad Mexicana de Cirugía Cardiaca, A.C.

Correspondence: Dr. Ovidio A. García-Villarreal. E-mail: ovidiocardiotor@gmail.com 



78

Cir Card Mex. 2025; 10 (3): 77-78www.medigraphic.com/cirugiacardiaca

García-Villarreal OA, et al. The evolving paradigm of Heart Team

anesthesiologists. Notably, while the European guidelines 
emphasize the importance of the Heart Team in treating cardiac 
valvulopathies, they do not specify a class of recommendation 
for its participation as such.2 In 2020 ACC/AHA American 
guidelines for VHD, the class of recommendation is I, level 
of evidence C.3 In contrast, the current recommendation for 
Heart Team participation in the context of coronary artery 
disease (CAD) is class I, level of evidence B-NR.4

Therefore, although the conceptualization of the Heart 
Team has been well-established, the effective implementation 
of the Heart Team remains the responsibility of each 
individual institution. However, this autonomy can lead 
to significant variability in the way the Heart Team is 
implemented, potentially impacting the quality and efficacy 
of care provided. Indeed, the composition of the Heart Team 
has undergone modifications. Initially, evaluation for TAVR 
required the participation of two cardiac surgeons, in addition 
to the cardiovascular surgeon. Nevertheless, over time, this 
requirement was relaxed, allowing for only one surgeon to 
be involved in the evaluation.5

Notwithstanding the aforementioned advancements, a 
critical limitation has been the inherent subjectivity and 
referral-physician dependency in determining clinical 
equipoise, which constitutes a profound obstacle to evidence-
based decision-making.6

In this issue, Calderón et al.7 present a case that illustrates 
the importance of adhering to evidence-based principles in 
clinical decision-making. Nevertheless, the optimal exercise 
of medical judgment necessitates the integration of current 
guidelines and best practices, facilitated by the collaborative 
participation of a seasoned and multidisciplinary Heart Team, 
thereby ensuring the most informed and effective decision-
making outcomes, such as demonstrated by Calderón et al.7

The greatest challenge lies in ensuring that the Heart 
Team is a genuine multidisciplinary ensemble of specialists, 
boasting extensive experience in the realm of valvular heart 
disease, encompassing both surgical and clinical expertise, 

as well as imaging proficiency. To mitigate the risks of bias 
and malpractice, it is imperative to establish a mechanism 
for external auditing of these Heart Teams, which should 
be implemented on a routine basis. This would help 
prevent off-label use of cutting-edge technologies, thereby 
safeguarding patient outcomes and upholding the highest 
standards of clinical excellence.
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Ventricular septal defect as a post-acute 
myocardial infarction complication, 

management in the acute phase
Comunicación interventricular como complicación de 
infarto agudo al miocardio, su manejo en fase aguda
Jaime G. López-Taylor, Carlos A. Jiménez-Fernández, David Ramírez-Cedillo, 
Italo Masini-Aguilera, Miguel A. Medina-Andrade and Alejandra Peña-Juárez

	 Thoracic and Cardiovascular Surgery Service. Hospital Civil de Guadalajara Fray Antonio Alcalde. 
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ABSTRACT

Introduction: post-acute myocardial infarction (AMI) ventricular 
septal defect (VSD) is a rare complication with high mortality. Its 
timely diagnosis is key to reducing mortality and surgery continues 
to be the treatment of choice. The objective of this study is to 
present the results of a series of cases of post-AMI VSD managed 
in the acute phase at our institution. Material: retrospective 
study, case series type where a total of six patients were evaluated 
during the period from 2020 to 2024. Results: the female gender 
predominated with 66.6% (n = 4), the average age in years was 
70, the main risk factors were type 2 diabetes and accompanied by 
hypertension in 33.3%, respectively, subsequent heart attack was the 
main one (66.6%) as well as the apical VSD. There have been no 
reinterventions or mortality to date, only one patient has a residual 
defect. Conclusions: post-AMI VSD is a rare complication; surgery 
remains the treatment of choice with good results.

 
Keywords: acute myocardial infarction, ventricular septal defect, 
cardiac surgery.

RESUMEN

Introducción: la comunicación interventricular (CIV) postinfarto 
es una complicación rara y con alta mortalidad. Su diagnóstico 
oportuno es clave para disminuir la mortalidad y la cirugía sigue 
siendo el tratamiento de elección. El objetivo de este estudio es 
presentar los resultados de una serie de casos de CIV postinfarto 
manejado en la fase aguda en nuestra institución. Material: estudio 
retrospectivo, tipo serie de casos, donde se valoraron un total de 
seis pacientes durante el periodo de 2020 al 2024. Resultados: el 
género femenino predominó con el 66.6% (n = 4), la media de edad 
en años fue de 70, los principales factores de riesgo fueron diabetes 
tipo 2 y acompañada de hipertensión en 33.3%, respectivamente, el 
infarto posterior fue el principal (66.6%) al igual que la CIV apical. 
No se presentaron reintervenciones ni mortalidad hasta el momento, 
solo un paciente presenta defecto residual. Conclusiones: la CIV 
postinfarto es una complicación rara y la cirugía sigue siendo el 
tratamiento de elección con buenos resultados.

Palabras clave: infarto agudo al miocardio, comunicación inter-
ventricular, cirugía cardíaca.
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Abbreviations:
AMI = Acute Myocardial Infarction 
CABG = Coronary Artery Bypass Grafting
VSD = Ventricular Septal Defect  

Ventricular septal defect (VSD) after acute myocardial 
infarction (AMI) is a rare pathology with an 
approximate incidence of 1-2%, being associated with 

a mortality of almost 80% without surgical treatment. Surgery 
is recommended as a management with high morbidity and 
high risk of residual defect.1

As acute reperfusion strategies for AMI have evolved, 
post-AMI VSD is increasingly rare and is identified earlier in 
the course after AMI. However, despite current management 
strategies for AMI, the prognosis of VSD as a complication 
of AMI remains poor.2

We present a series of cases of post-heart attack VSD over 
a period of four years treated at our institution.

MATERIAL

This study is a descriptive, retrospective case series that 
was previously approved by the institutional ethics committee. 
Categorical variables were analyzed using percentages, while 
numerical variables were described in terms of their range as 
minimum and maximum values. The study included patients 
with a diagnosis of post-AMI VSD, confirmed by color 
Doppler echocardiography, who were presented at a medical-
surgical meeting and accepted for surgical management 
between 2020 and 2024.

RESULTS

A total of six patients with post-AMI VSD were treated at 
our institution. The demographic and clinical characteristics 

of the patients are summarized as follows: the mean age was 
70 years, with a female predominance (66.6%). The average 
interval between AMI and surgical intervention was eight 
days. Echocardiography was used to diagnose the septal 
defect in 66% of patients, while angiography was used in the 
remaining cases. Multiple coronary artery disease was present 
in 66% of patients, with diabetes mellitus type 2 and systemic 
arterial hypertension being the most common risk factors 
(33.3% each). Posterior myocardial infarction was the most 
common type (66.6%), and 50% of patients presented with 
cardiogenic shock at the time of intervention. The estimated 
risk by EuroSCORE was 41 ± 24 (Table 1).

Surgical treatment involved median sternotomy with 
moderate hypothermia and cardiopulmonary bypass in all 
cases. Anterograde cardioplegia with crystalloid solution 
was administered, and closure of the VSD was performed 
with a double patch technique in all patients. The VSD was 
approached through the infarcted area of the left ventricle 
in 17% of patients and through the right atrium in 83%. 
Concomitant coronary artery bypass grafting (CABG) 
was performed in 66.6% of patients, using the left internal 
mammary artery and saphenous vein grafts in all cases. 
The mean cardiopulmonary bypass time was 150 minutes, 
the mean aortic clamping time was 89 minutes, and the 
mean surgical time was 6 hours. All patients underwent 
postoperative echocardiography evaluation (Table 2).

Postoperative management included a mean ventilation 
time of six hours and a mean hospital stay of five days. 
Patients were divided into groups based on ventilation time 
(< 6 hours or > 6 hours) and hospital stay (< 5 days or > 5 
days). The majority of patients (66.6%) required ventilation 
for more than 6 hours, and a similar proportion had a hospital 
stay longer than five days. These patients were more likely to 
have undergone concomitant CABG and VSD closure after 
AMI. Only two patients had residual shunt, and no patient 
required reintervention. There was no surgical mortality, 
and the mean follow-up period was two years, with only 
one patient requiring rehospitalization for a non-cardiac 
cause (Table 2).

Table 1: Demographic variables (N = 6).

Variable n (%)

Gender
Female 4 (66.6)
Male 2 (33.3)

Age (years)
Mean 70
Minimum 62
Maximum 75

Risk factors
Diabetes mellitus 2 2 (33.3)
Diabetes mellitus and arterial hypertension 2 (33.3)
Smoking 1 (16.6)
Arterial hypertension 1 (16.6)

Location of the infarction
Posterior wall 4 (66.6)
Anterior wall 2 (33.3)

Table 2: Surgical and post-surgical variables.

Variable
Frequency

Range (Mean)

CPB time (minutes) 111-176 (150)
Aortic clamping (minutes) 90-123 (89)
Surgical time (hours) 5-8 (6)
Ventilation time (hours) 5-9 (6)
Time spent in therapy (days) 3-9 (4)
Mortality 0
Reintervention 0

CPB = cardiopulmonary bypass.



81López-Taylor JG, et al. Ventricular septal defect as a post-acute myocardial infarction complication

Cir Card Mex. 2025; 10 (3): 79-81 www.medigraphic.com/cirugiacardiaca

DISCUSSION

The incidence of VSD following AMI has decreased 
significantly with the advent of modern revascularization 
strategies. According to recent reports, the incidence of 
VSD after AMI is approximately 1-2%.2 Furthermore, 
hospitalizations for this condition have declined substantially, 
with a reported decrease of 41.6% between 1999 and 2014, 
attributed to advancements in reperfusion techniques.3

The mortality rate for VSD post-AMI remains high, 
approximately 80%, if left untreated. Surgical intervention 
is generally considered the management of choice,4 although 
percutaneous management has been reported to yield good 
results in select cases.1 Nevertheless, surgery continues to 
be the preferred treatment option.3 Several independent 
risk factors have been identified for developing VSD as a 
complication of AMI, including advanced age, female sex, 
previous ischemic injury, and chronic kidney disease.2

In most studies, female predominance is observed, 
consistent with our series. The underlying cause of this 
phenomenon remains uncertain; however, it is hypothesized 
that factors such as advanced age, atypical symptoms, and 
delayed management may contribute to the higher incidence 
in women.5 Additionally, anatomical differences, such as a 
thinner septum in women compared to men, may also play 
a role.6

The American College of Cardiology Foundation/American 
Heart Association guidelines recommend immediate surgical 
intervention for patients with post-AMI VSD to improve 
hemodynamic status, classifying it as a surgical emergency.7 
However, some studies suggest that delaying surgery for 21 
days after AMI may be associated with lower mortality rates.5 
Nevertheless, advances in surgical techniques and myocardial 
preservation have been shown to improve outcomes in most 
patients with post-AMI VSD.6 Given the low incidence of 
this condition, we believe that the optimal timing of surgery 
should be determined on a case-by-case basis, considering 
the individual patient’s morbidities and the center’s expertise.

Another topic of ongoing debate is the role of CABG and 
VSD closure. While the issue remains controversial, several 
studies have found no significant association between CABG 
and perioperative mortality,2 which is consistent with our 
series, where over 50% of cases underwent concomitant 
CABG without an increase in mortality. However, our series 

did reveal that these patients had longer ventilation times and 
hospital stays, likely due to more extensive cardiac damage 
and greater left ventricular dysfunction.

The main limitations of this study are the small sample size 
and single-center design. Nevertheless, we believe that our 
results can provide valuable insights and serve as a reference 
point for further statistical discussion and analysis.

CONCLUSION

Despite a decline in incidence over recent decades, VSD 
as a complication of AMI continues to be associated with 
significant morbidity. Surgical repair remains the primary 
management strategy for this condition.
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Coronary artery bypass grafting as a treatment 
strategy for ALCAPA syndrome: case report

Cirugía de revascularización coronaria como estrategia de 
tratamiento para el síndrome de ALCAPA: reporte de caso
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ABSTRACT

Coronary artery anomalies include several congenital conditions 
characterized by abnormal origin or course of any of the three main 
epicardial coronary arteries. Anomalous origin of a coronary artery 
from the pulmonary artery is a rare congenital cardiac anomaly. 
Out of them, anomalous origin of the left coronary artery from the 
pulmonary artery (ALCAPA) is the most common. We report the 
case of a patient with ALCAPA syndrome treated with coronary 
artery bypass grafting.

 
Keywords: anomalous left coronary artery from the pulmonary 
artery (ALCAPA), coronary artery anomalies, coronary artery 
bypass grafting, pulmonary artery.

RESUMEN

Las anomalías de las arterias coronarias incluyen varias afec-
ciones congénitas caracterizadas por un origen o curso anormal de 
cualquiera de las tres arterias coronarias epicárdicas principales. 
El origen anómalo de una arteria coronaria a partir de la arteria 
pulmonar es una anomalía cardíaca congénita poco común. De 
éstas, el origen anómalo de la arteria coronaria izquierda a partir 
de la arteria pulmonar (ALCAPA, por sus siglas en inglés) es el 
más común. Presentamos el caso de una paciente con síndrome de 
ALCAPA tratado mediante revascularización coronaria.

Palabras clave: arteria coronaria izquierda anómala procedente de 
la arteria pulmonar (ALCAPA), anomalías de las arterias coronarias, 
injerto de derivación de la arteria coronaria, arteria pulmonar.

ICA = Invasive Coronary Angiography  
LIMA = Left Internal Mammary Artery
LMCA = Left Main Coronary Artery  
TTE = Transthoracic Echocardiogram  

Anomalous origin of the coronary artery from the 
pulmonary artery (AOCAPA) is a rare congenital 
cardiac anomaly, with an incidence of 0.01% in 

Abbreviations:
ALCAPA = Anomalous origin of the Left Coronary Artery from the 
Pulmonary Artery  
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of the main and the Right Pulmonary Artery 
AOCAPA = Anomalous Origin of the Coronary Artery from the Pulmonary Artery 
ARCAPA = Anomalous origin of the RCA from the Pulmonary Artery 
CABG = Coronary Artery Bypass Grafting  
CCTA = Coronary Computed Tomography Angiography
CMR = Cardiac Magnetic Resonance 
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the general population. There are three forms of AOCAPA; 
namely, anomalous origin of the left coronary artery from 
the pulmonary artery (ALCAPA) is the most common one, 
accounting for 1 in 300,000 live births; anomalous origin 
of the RCA from the pulmonary artery (ARCAPA), and 
anomalous origin of the left coronary artery from the junction 
of the main and the right pulmonary artery (ALCARPA).1

Adults with ALCAPA are characterized by extensive and 
dilated coronary collateral arteries, cardiomegaly, mitral 
valve regurgitation, and/or reduced left ventricular ejection 
fraction. Adults with ALCAPA may be discovered at any 
point in adulthood and is often an incidental finding when 
symptoms such as angina pectoris prompt an investigation. 
Common symptoms of adult ALCAPA, when present, include 
palpitations from dysrhythmias, syncope, dyspnea, chest 
pain, and fatigue. ALCAPA is a well-known and important 
cause of sudden cardiac death in adult patients and should 
be considered in the differential diagnosis of cardiac arrest.2

Various diagnostic techniques can be used to investigate 
coronary anatomy and to assess the presence of high-risk 
features. Coronary computed tomography angiography 
(CCTA) is currently considered the gold standard.

Current guidelines recommend surgery for all ALCAPA 
patients regardless of age and symptoms due to lifelong risk 
of ischemia, ventricular dysrhythmias, and sudden cardiac 
death.3,4 The aim of surgery is to restore a dual coronary system 
through the reimplantation of the anomalous vessel in the 
ascending aorta. Several techniques have been designed for 
this purpose: 1) direct translocation of the anomalous artery 
(coronary button transfer), which is the technique of choice; 
2) the Takeuchi procedure can be performed by creating an 
intrapulmonary tunnel by means of a parietal flap from the 
pulmonary artery connecting the anomalous ostium to the 
aorta (when the anomalous ostium is too distant from the 
aorta); 3) the anomalous coronary artery can be detached 
from the pulmonary artery and prolonged to reach the aorta 
through either a tube created joining flaps from the aorta 
and the pulmonary artery or oblique coronary prolongation 
techniques; and finally, 4) coronary artery bypass grafting 
(CABG) may be an alternative.5

Early mortality within 30 days is around 10%, and survival 
at 20 years following ALCAPA repair has been reported in 
86 ± 4%.6

We present herein the case of a patient with ALCAPA 
syndrome treated with ligation of the proximal left main 
coronary artery (LMCA) and CABG to the distal LMCA using 
left internal mammary artery.

CLINICAL CASE

A 31-year-old female with a history of dyspnea on exertion 
and edema in both legs was admitted to the hospital. The 

physical examination only revealed edema +/+++ in the lower 
limbs. Laboratory studies and chest X-ray did not show any 
alterations. An echocardiogram was performed revealing 
reverse flow in the proximal portion of the pulmonary artery, 
and coronary fistula was suspected. CCTA concluded an 
anomalous origin of the left main coronary artery from the 
pulmonary artery associated with an extensive network of 
collaterals between the right and left coronary circulation, 
and ectasia of all coronary arteries (Figure 1). The heart 
team decided to take the patient for surgical correction of the 
congenital coronary anomaly.

Surgical procedure

The cardiac approach was performed through a median 
sternotomy. The pericardium was opened. ALCAPA was 
corroborated. Left internal mammary artery (LIMA) was 
harvested. Central cannulation on the ascending aorta and 
right atrium was used for cardiopulmonary bypass. Aortic 
and pulmonary cross clamps were used, and cardiac arrest 
was achieved using anterograde cardioplegia through the 
ascending aorta and proximal pulmonary artery. Ligation of 
the left main coronary artery at its origin on the pulmonary 
artery was made using a “U” stitch with 4-0 polypropylene 
suture reinforced with teflon pledget. An anastomosis was 
performed between LIMA and the distal portion of the left 
main coronary artery (just before its bifurcation into the 

Figure 1: Coronary CT reconstruction showing the right coronary artery 
with its usual origin from the aorta and the left anterior descending artery 
with its anomalous origin from the pulmonary artery.
Ao = aorta. LAD = left anterior descending. PA = pulmonary artery. RCA = right 
coronary artery.
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left anterior descending and circumflex arteries) using 7-0 
polypropylene suture with a parachute technique (Figures 
2 and 3). Cardiopulmonary bypass was weaned off as per 
protocol. Cross-clamping and cardiopulmonary bypass 
time were 93 and 138 minutes, respectively. The patient 
had a satisfactory postoperative evolution, being extubated 
within the first six postoperative hours, and discharged 
from the hospital on the 4th day after surgery. The control 
electrocardiogram showed no evidence of ischemia. At two 
months of follow-up, the patient denied angina and improved 
to New York Heart Association functional class I.

COMMENT

AOCAPA is a rare congenital cardiac anomaly, with an 
incidence of 0.01% in the general population. As previously 
mentioned above, three forms of AOCAPA exist: ALCAPA, 
ARCAPA and ALCAPRA.1 ALCAPA is the most common 
type, and was first clinically described in 1933 by Edward 
Bland, Paul Dudley White, and Joseph Garland, ALCAPA is, 
therefore, also known as Bland-White-Garland syndrome.7

The pathophysiological explanation of ischemia in patients 
with ALCAPA is as follows: after birth, pulmonary vascular 
resistance drops, resulting in retrograde flow from the left 
coronary artery to the pulmonary artery (left to right shunt); 
this, in turn, leads to reduced coronary perfusion, myocardial 
ischemia, and resultant ventricular dysfunction as well as other 
complications including dysrhythmias, mitral regurgitation, 

and sudden cardiac death. However, adequate collateral 
circulatory development can provide adequate coronary 
perfusion, resulting in a relatively asymptomatic clinical 
course in a select few, allowing for a late onset presentation, 
including during adulthood.8,9

ALCAPA is classified into two subtypes by age: those 
who present in infancy (85%) and, more uncommonly, 
those who present as older children, teens, or adults 
(15%), i.e., the so-called adult subtype.2 Adult ALCAPA is 
characterized by extensive and dilated coronary collateral 
arteries, cardiomegaly, mitral regurgitation, and/or reduced 
left ventricular ejection fraction. Adult ALCAPA may be 
discovered at any point in adulthood and is often an incidental 
finding when symptoms such as angina pectoris prompt an 
investigation. Common symptoms of adult ALCAPA, when 
present, include palpitations from dysrhythmias, syncope, 
dyspnea, chest pain, and fatigue. ALCAPA is a well-known 
and important cause of sudden cardiac death in adult patients 
and should be considered in the differential diagnosis of 
cardiac arrest.2 The symptoms reported by our patient, and 
for which the diagnostic approach was initiated, were dyspnea 
and edema. There was no angina, palpitations, or syncope. 
The physical examination only revealed edema +/+++ in the 
lower limbs.

Various diagnostic techniques can be used to investigate 
coronary anatomy and to assess the presence of high-risk 
features. CCTA is currently considered the gold standard.5 
Electrocardiographic findings suggestive of ALCAPA are 
abnormal deep or wide Q waves, inverted T waves, and 
poor R wave progression in leads I, aVL, and precordial 
lead V4 to V6. Our patient had poor R wave progression 
on these leads. Transthoracic echocardiogram (TTE) with 

Figure 2: Coronary CT reconstruction showing the right coronary artery 
with its usual origin from the aorta and the left main coronary artery with 
an anomalous origin from the pulmonary artery.
Ao = aorta. CX = circumflex. LAD = left anterior descending. LMCA = left main 
coronary artery. PA = pulmonary artery. RCA = right coronary artery.
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color Doppler is a safe, readily available, inexpensive, and 
portable noninvasive method for initial investigation used 
in all patients. Echocardiographic findings indicative of 
ALCAPA include visualization of the left coronary artery 
originating from the pulmonary artery, retrograde flow from 
the left coronary artery to the pulmonary artery, dilated 
and tortuous right coronary artery, lack of the left coronary 
artery at aortic origin, significant and dilated collateral 
coronary arteries, mitral regurgitation, left ventricular 
dysfunction with regional wall motion abnormalities, 
and enhanced echogenicity of papillary muscles. In our 
patient, an abnormal reverse flow could be observed in the 
pulmonary artery just above the pulmonary valve, which 
was initially misdiagnosed as a probable coronary fistula.2 
Invasive coronary angiography (ICA) was considered the 
most important and definite tool to identify and classify 
CAAs. However, because of its invasiveness, relatively 
low spatial resolution, and lack of 3-dimensional images, 
it has been progressively replaced by CCTA.5 Typical 
findings on ICA include a dilated and tortuous right coronary 
artery with multiple collaterals to the left coronary system; 
anomalous flow into the pulmonary artery can also be seen. 
In our patient, ICA was not performed. Some features that 
can be seen on the CCTA are direct visualization of the 
left coronary artery originating from the pulmonary artery, 
a dilated right coronary artery with extensive coronary 
collateral arteries, abnormal left ventricular wall movement, 
and dilated bronchial arteries. In infants, the right and left 
coronary arteries may appear normal. However, the coronary 
arteries are dilated and tortuous in adults, with dilated 
intercoronary collateral arteries coursing along the epicardial 
surface of the heart or within the interventricular septum. 
In our patient, CCTA allowed us to make the appropriate 
diagnosis by observing the origin of the left main coronary 
artery from the pulmonary artery. In addition, there was 
an important collateral network between the right and left 
coronary circulation, as well as significant ectasia of the 
right coronary artery. Cardiac magnetic resonance (CMR) 
has emerged as an alternative to CCTA in patients with 
CAAs. In CMR, left ventricular hypertrophy secondary to 
chronic myocardial hypoperfusion, mitral insufficiency or 
prolapse, myocardial ischemia, left ventricular wall motion 
abnormalities, and delayed subendocardial enhancement 
imply ALCAPA. The retrograde flow from the left coronary 
artery to the main pulmonary artery, which represents the 
coronary steal phenomenon can be depicted on CMR.2 In 
our patient, CMR was not performed.

Natural history studies of anomalous coronary artery 
from the PA (particularly anomalous left coronary artery 
from the PA) suggest poor outcome in untreated patients.3 
Myocardial ischemia is considered the primary cause of 
life-threatening events in patients with CAAs. Pulmonary 

origin of coronary arteries is invariably associated with severe 
impairment of myocardial perfusion. Although patients with 
anomalous pulmonary origin of the right coronary artery may 
be asymptomatic or complain of mild angina or dyspnea, 
some cases of severe symptoms and even SCD have been 
reported. On the contrary, anomalous pulmonary origin of the 
left coronary artery may be rapidly lethal in > 90% of cases, 
defining the so-called infant type. Notably, a later diagnosis, 
or adult type, should not be univocally associated with a good 
prognosis.5

Current guidelines recommend surgery for all ALCAPA 
patients regardless of age and symptoms due to lifelong risk 
of ischemia, ventricular dysrhythmias, and sudden cardiac 
death.3,4 The aim of surgery is to restore a dual coronary system 
through the reimplantation of the anomalous vessel in the 
ascending aorta: direct translocation of the anomalous artery 
(coronary button transfer) is the technique of choice. When the 
anomalous ostium is too distant from the aorta, the Takeuchi 
procedure can be performed by creating an intrapulmonary 
tunnel by means of a parietal flap from the pulmonary artery 
connecting the anomalous ostium to the aorta. The anomalous 
coronary artery can be detached from the pulmonary artery 
and prolonged to reach the aorta through either a tube created 
joining flaps from the aorta and the pulmonary artery or 
oblique coronary prolongation techniques. Finally, coronary 
artery bypass graft surgery may be an alternative, especially 
in adults, in whom translocation can be difficult.5 Our 
decision to proceed with revascularization surgery employing 
the left internal thoracic artery was based on two primary 
considerations. Firstly, the anatomical configuration of the left 
main coronary artery, which originated from the non-facing 
sinus, rendered translocation a technically demanding task. 
Secondly, our institutional experience with translocation 
techniques was limited.

Results after surgical repair are excellent. On a single center 
experience, a total of 78 patients underwent ALCAPA repair. 
Following repair, systolic LV and MV function improved 
significantly. Early mortality (within 30 days) was 10% (n 
= 8). No 30-day mortality was reported in the past 20 years. 
Survival at 20 years following ALCAPA repair was 86 ± 4%.6

CONCLUSION

ALCAPA is the most common form of AOCAPA. In 
adults (15% of all ALCAPA syndromes) is often an incidental 
finding when symptoms such as angina pectoris prompt 
an investigation. CCTA is considered the gold standard 
diagnostic technique. Current guidelines recommend surgery 
for all ALCAPA patients regardless of age and symptoms due 
to lifelong risk of ischemia, ventricular dysrhythmias, and 
sudden cardiac death. Direct translocation of the anomalous 
artery (coronary button transfer) is the technique of choice, 
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but it can be difficult to perform in adult patients, in whom 
CABG (preferably with an internal thoracic artery graft) is an 
excellent alternative. To our knowledge, there are no studies 
that analyze the long-term outcome of adult patients in whom 
ALCAPA was treated with CABG. We hope that our report 
contributes to the literature on patients with ALCAPA treated 
with CABG.
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ABSTRACT

Complex heart diseases represent a challenge for the cardiothoracic 
surgeon. Interruption of the aortic arch in adults is usually rare. The 
coexistence of arch interruption with other heart diseases that occur 
at this age is even rarer. The case presented here allowed surgical 
management by means of the interposition of a dacron graft, total 
correction of the common truncus arteriosus and placement of an 
endoprosthesis using endovascular therapy.

 
Keywords: aortic aneurysm, common arterial truncus, congenital 
heart disease, endovascular therapy, interruption of the aortic arch.

RESUMEN

Las cardiopatías complejas representan un reto para el cirujano 
cardiotorácico. La interrupción del arco aórtico en el adulto suele 
ser infrecuente. La coexistencia de interrupción del arco con otras 
cardiopatías que se presentan en esta edad es aún más raro. El 
caso aquí presentado permitió un manejo quirúrgico mediante la 
interposición de un injerto de dacrón, corrección total de tronco 
arterioso común y colocación de endoprótesis mediante la terapia 
endovascular.

Palabras clave: aneurisma aórtico, tronco arterioso común, cardio-
patía congénita, terapia endovascular, interrupción del arco aórtico.

Interrupted aortic arch (IAA) is a rare heart disease, 
occurring approximately three times per million births.1 
It is the lack of continuity between the ascending and 

descending aorta. Rarely a condition that manifests in 
isolation. It is common to find AAI in association with 
other cardiac defects, for example: patent ductus arteriosus, 
ventricular septal defect mainly ventricular septal defect, 
left ventricular outflow tract obstruction, aorto-pulmonary 
window, aberrant innominate arteries.2

According to the classification of Celoria and Patton 
described in 1959, it is classified into three types: A, B and C. 

Type A is a discontinuity of the distal arch to the left subclavian 
artery at the level of the aortic isthmus, type B is a discontinuity 
between the left common carotid artery and the left subclavian 
artery, and type C refers to a discontinuity that occurs between 
the innominate artery and the common carotid artery. Type A 
is the most commonly reported in adult cases at 79%, while 
type B is the most commonly detected in the neonate at 53%.3

Common truncus arteriosus, truncus arteriosus from its 
Latin name, is a rare cyanotic congenital heart disease.4 It has 
an estimated incidence of 1 in 10,000 births. It is described 
as a single arterial trunk arising from the heart through a 
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single arterial valve. This artery is responsible for pulmonary, 
systemic and coronary circulation.5 Different classifications of 
the defect have been described. The first known classification 
was elaborated by Collett and Edwards in 1949, based on the 
disposition of the origin of the pulmonary arteries from the 
common trunk.6 Type I truncus arteriosus: there is a single 
pulmonary trunk connecting the right and left pulmonary 
arteries, this is the most common type. Type II: each main 
pulmonary artery has its own common origin in the trunk. 
Type III: each main pulmonary artery originates separately on 
the lateral side of the common trunk. Type IV: no pulmonary 
branch arises from the trunk, the pulmonary supply arises 
from collateral systemic arteries.7 As for the Van Praagh 
classification, specifies the presence or absence of ventricular 
septal defect. The classification involves in the nomenclature 
the letter A for presence and B for absence. Type I and type II 
are similar to that described by Collett and Edwards. Type III: 
describes a branch of the pulmonary artery that originates in 
the trunk and the rest of the lung irrigation through collaterals 
or branches arising from the aortic arch. IV: corresponds to 
a hypoplastic aortic arch, interrupted or with a patent ductus 
arteriosus.8

CASE DESCRIPTION

We present the case of a 37-year-old female patient whose 
personal pathologic history includes the detection of a murmur 
during infancy, and who required hospitalization during 
birth. Without further information provided by the patient, 
the complete cardiologic history is unknown. Her current 
condition began with dyspnea on medium exertion, chest 
tightness, palpitations, nausea, headache with intensity 9/10 of 
oppressive type, tinnitus and lipotimia for 15 consecutive days. 
She went to a local hospital in her city of origin where she was 
hospitalized due to the symptoms described above. During 
her hospitalization she developed syncope and diaphoresis. 

Cardiogenic shock and atrial fibrillation of medium ventricular 
response was detected, being managed by pharmacological 
cardioversion with amiodarone, later requiring norepinephrine 
and dobutamine to maintain perfusory mean arterial pressure. 
She was sent to the hospital unit where she was asymptomatic 
and hemodynamically stable after transfer.

A first transthoracic echocardiogram was performed 
with generalized dilatation in the four chambers, decreased 
contractile dynamics, vena cava with diameters of 21 mm, 
distensibility of 33%. Subsequently, upon admission to our 
hospital unit in charge of cardiology, a second transthoracic 
echocardiogram was performed. Cardiomyopathy in dilated 
phase of undetermined origin, left ventricular systolic 
dysfunction with left ventricular ejection fraction of 43%, 
with abnormal global and segmental contractility due to global 
hypokinesia. Severe dilatation of the right chambers. Moderate 
mitral and tricuspid insufficiency, mild aortic insufficiency and 
severe pulmonary insufficiency. Severe pulmonary arterial 
hypertension due to pulmonary artery systolic pressure of 100 
mmHg. Diagnostic cardiac catheterization was performed by 
interventional cardiology with the results of severe pulmonary 
arterial hypertension unresponsive to oxygen challenge, and 
an aortogram with anatomy compatible with common arterial 
trunk type I was performed (Figure 1). Angiotomography 
with reconstruction of large vessels was performed, where the 
interruption distal to the subclavian artery and an aneurysmal 
dilatation were identified (Figure 2). It was decided to evaluate 
the patient by the cardiac surgery service.

For surgical resolution the sternotomy approach was 
performed. A 7 mm dacron graft anastomosis is performed at 
the right subclavian level. Arterial cannula of 19 mm is placed. 
Sternotomy is performed, finding multiple collateral vessels, 
subsequent opening of the pericardium, supra-aortic trunks 
are surrounded. Bicaval venous cannulation is performed. 
Heparinization and initiation of cardiopulmonary bypass. 
Temperature decreases to 28 oC, emptying (continuous retrograde 

AA BB

Figure 1: 

A) Evidence of aneurysm in 
catheterization. B) Collateral vessels 

evidenced during catheterization.
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perfusion through the brachiocephalic trunk). Aortic clamping 
and initiation of cardioplegia. Supra-aortic trunks and aortic 
isthmus are dissected up to their most distal portion. Aneurysm 
with fistula to the pulmonary artery trunk is identified. Aneurysm 
dissection of distal end of interruption of the aortic arch is 
performed, as well as pulmonary artery trunk identifying conduit. 
The aneurysm is resected, the pulmonary trunk is opened, the 
duct is sectioned and the descending aorta is identified. A 20 mm 
dacron graft is placed after placing the bigoteral in the distal end 
of the aortic mouth performing anastomosis with prolene 3-0 
surgete, proximal anastomosis same technique (Figure 3). After 
clamping, bleeding occurred at the distal site of the anastomosis, 
so a 26 × 10 mm zenith endoprosthesis was positioned under 
fluoroscopy. Hemostasis was corroborated, epicardial cables, 
drains and sternal closure were placed. The findings were 
aneurysm in proximal end of 5 × 8 cm, interruption of the aortic 
arch type A and type I truncus arteriosus without ventricular 
septal defect. The pump time was 3 hours and 28 minutes and the 
aortic clamping time was 2 hours and 2 minutes. After surgery, 
the patient was admitted to the intensive care unit (Figure 4). He 
died fourteen days after surgery due to septic shock.

COMMENT

A complex congenital heart disease represents an operative 
challenge. The arteriosocomun trunk is a complex cardiopathy 
that represents a low percentage of congenital cardiopathies, 
less than 1%, other references determine that.9 Meanwhile, 
AAI represents a low incidence of 3 in 1’000,000 live births.10 
We present here the case of a patient in the fourth decade 
of life, who presents a complex heart disease, involving 
interruption of the aortic arch, common truncus arteriosus 
and patent ductus arteriosus. In addition to the findings, an 

aneurysm developed at the proximal level of the interruption. 
The occurrence of aneurysms in coexistence with congenital 
heart disease is extremely rare.

In the literature have been recently described two cases that 
have some similarity to the case presented here. One of the 
cases reported in the literature reported a male patient in the 
sixth decade of life, with a diagnosis of type A thoracic arch 
interruption and post-interruption thoracic aortic aneurysm. 
In this patient no ductal finding was described. The clinical 
presentation in this patient was characteristic of dyspnea 
and wheezing, as well as a history of arterial hypertension. 
Surgical resolution was by sternotomy, with interposition of 
a termino-terminal dacron graft.11

Another case found in the literature corresponds to 
a woman in her sixth decade of life with a diagnosis of 

Figure 3: Dacron graft interposition.
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Figure 2: A) Sagittal CT scan showing aneurysm (blue arrow) and interruption of the aortic arch (red arrow). B) Reconstruction of great vessels. 
C) Preoperative chest X-ray showing a huge mass (white arrow).
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interrupted aortic arch with post-interruption aneurysm and 
bicuspid aortic valve. As in the previous case, there was 
a history of hypertension previously. The clinic involved 
decreased exercise tolerance, as well as claudication in the 
lower extremities. In this case, the patient did not receive any 
medical-pharmacological or medical-surgical care.12 A case 
found which does not correspond to a rupture with aneurysm, 
is the one published by Ture, et al,13 where the 5-month-old 
patient, who presented the diagnosis of common truncus 
arteriosus in coexistence with ruptured aortic arch type B and 
crossed pulmonary artery. The resolution was surgical, the 
aortic interruption was repaired, the Lecompte maneuver was 
performed, where the anterior pulmonary artery was brought 
to the aorta. It represents a rare case. In the presentation of 
our case, in comparison with the cases found in the literature, 
we can find that our patient did not present with the classic 
clinic in patients with interruption in adulthood. Patients who 
prevail into adulthood with this malformation usually present 
with hypertension, claudication, cardiac insufficiency.7 Open 
repair of the interruption allows the interposition of a graft in 
the interruption, in the specific case of our case involving an 
aneurysm proximal to the interruption, allowing correction 
of this defect.

In our case, an endoprosthesis was placed after graft 
interposition. Initially, endovascular management had been 
planned. Due to the conditions and the complexity of the 
cardiopathy, it was decided to use sternotomy, with hybrid 
management of the endoprosthesis placement. The type 
of endovascular prosthesis used in this case was the Cook 
Medical Zenith Alpha Thoracic® (Cook Medical, Bloomington, 
Indiana). This device is a modular and tubular endovascular 
grafting system. It allows its adaptability to tortuous anatomies 
and tortuous access vessels. It can be used as an auxiliary 
component to increase the length by overlapping or extending 

the coverage of a graft and is adaptable to the curvature of the 
aortic arch.14 This last proposed use is the one attributed to 
it during our surgical procedure. As it is a device that allows 
overlapping, it allows bleeding to be controlled and provides 
support to the distal portion of the graft. The preparation 
of cardiothoracic surgeons in training to achieve mastery 
of the new techniques is fundamental. The management of 
endovascular techniques is fundamental in preparation. Not 
only does it involve preparation and knowledge of devices, 
but skill acquisition is critical. Often, this acquisition of these 
skills is implemented in descending order of hierarchy. A 
great example of the preparation of cardiothoracic surgeons 
is the Canadian system, where it has allowed flexibility to 
the contemporary surgical environment.15 A fundamental part 
of the program involves familiarization with endovascular 
surgery, as well as rotations that allow for the development 
of skills in transcatheter aortic valve replacement.

CONCLUSIONS

Few cases have been described of over interruption of 
the aortic arch and the development of aneurysms. The case 
presented here, allowed surgical management by interposition 
of a dacron graft, total correction of common truncus 
arteriosus and stenting by endovascular therapy. This allows a 
hybrid management of the pathology. As innovations develop, 
the cardiac surgeon has more similarities with vascular 
surgeons. This advancement is a constant challenge to the 
cardiac surgeon’s skill development.
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ABSTRACT

Aortic valve replacement is the second most common cardiac 
surgery in adults, primarily due to aortic stenosis. While both 
surgical aortic valve replacement (SAVR) and transcatheter aortic 
valve replacement (TAVR) have well-defined indications, the 
increasing availability of TAVR has led to its use in cases that 
may not meet clinical guidelines criteria. This article discusses 
practical indications by guidelines for aortic valve surgery and 
the critical role of a multidisciplinary Heart Team in decision-
making. A case report of a 63-year-old asymptomatic male with a 
bicuspid aortic valve and mild-to-moderate aortic insufficiency is 
presented. Initially recommended as a candidate for TAVR without 
clear clinical indications, the patient sought a second opinion, 
leading to a comprehensive evaluation by a Heart Team. Stress 
echocardiography and guideline-based assessment determined that 
conservative management was the most appropriate course of action, 
preventing an unnecessary procedure. This case highlights the risks 
associated with the overuse of TAVR in “off-label” scenarios and 
emphasizes the importance of structured decision-making through 
a heart team approach. Additionally, it underscores the value of 
insurance-mandated second opinions in safeguarding patients from 
unwarranted interventions. To ensure appropriate patient selection 
and adherence to best practices, there is an urgent need for broader 
advocacy for multidisciplinary Heart Teams within accredited 
surgical organizations.

RESUMEN

El reemplazo valvular aórtico es la segunda cirugía cardíaca más 
común en adultos, principalmente debido a la estenosis aórtica. 
Si bien tanto el reemplazo valvular aórtico quirúrgico como el 
reemplazo valvular aórtico transcatéter tienen indicaciones bien 
definidas, la creciente disponibilidad del reemplazo valvular aórtico 
transcatéter ha llevado a su uso en casos que pueden no cumplir con 
las pautas clínicas. Este artículo analiza las indicaciones prácticas 
para la cirugía valvular aórtica y el papel fundamental de un equipo 
cardíaco multidisciplinario en la toma de decisiones. Se presenta 
el reporte de caso de un hombre asintomático de 63 años con una 
válvula aórtica bicúspide e insuficiencia aórtica leve a moderada. 
Inicialmente se le recomendó reemplazo valvular aórtico transcatéter 
sin indicaciones clínicas claras, pero el paciente buscó una segunda 
opinión, lo que llevó a una evaluación integral por parte de un 
Equipo Cardíaco. La ecocardiografía de estrés y la evaluación 
basada en las directrices clínicas oficiales determinaron que el 
tratamiento conservador era el curso de acción más adecuado, 
lo que evitó un procedimiento innecesario. Este caso destaca 
los riesgos asociados con el uso excesivo de reemplazo valvular 
aórtico transcatéter en escenarios “fuera de etiqueta” y enfatiza 
la importancia de la toma de decisiones estructurada a través de 
un enfoque de Equipo Cardíaco. Además, subraya el valor de las 
segundas opiniones exigidas por las compañías de seguros para 
proteger a los pacientes de intervenciones injustificadas. Para 
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Abbreviations: 
AI = Aortic Insufficiency 
AS = Aortic Stenosis 
CAD = Coronary Artery Disease 
LVEF = Left Ventricular Ejection Fraction
LVESD = Left Ventricular End-Systolic Dimension 
LVH = Left Ventricular Hypertrophy 
NYHA = New York Heart Association 
SAVR = Surgical Aortic Valve Replacement  
TAVR = Transcatheter Aortic Valve Replacement
VHD = Valvular Heart Disease 

Aortic valve replacement is the second most common 
cardiac operation in the adult population in the 
Western world, primarily due to aortic stenosis. From 

a practical standpoint, the common indications for aortic valve 
surgery are as follows:

Below is a summarized overview of the surgical indications for 
aortic valve replacement (SAVR) in cases of aortic insufficiency 
and aortic stenosis, based on recent clinical practice guidelines.1,2

Aortic insufficiency

The surgical indications for aortic valve replacement in 
cases of aortic insufficiency (AI) include:

1.	 Symptoms: patients with worsening symptoms such as 
dyspnea, angina, or syncope should be considered for 
surgery, especially if they are classified as NYHA (New 
York Heart Association) functional class II or higher.

2. 	Left ventricular dilation or dysfunction:
a. 	Surgery is recommended if the left ventricular ejection 

fraction (LVEF) falls below 60%.
b. 	A left ventricular end-systolic dimension (LVESD) greater 

than 50 mm indicates the need for intervention.
3. 	Acute aortic insufficiency: immediate surgical intervention 

is indicated in cases of acute severe AI due to conditions 
such as aortic dissection or infective endocarditis.

4. 	Other factors: consideration should also be given to patients 
with progressive aortic regurgitation, significant worsening 
of symptoms, or a rapid decline in left ventricular function.

Aortic stenosis

The surgical indications for aortic valve replacement in 
cases of aortic stenosis (AS) include:

 
 

 
Keywords: aortic valve replacement, cardiac surgery, transcatheter 
aortic valve replacement, Heart Team, aortic heart valve.

garantizar la selección adecuada de los pacientes y el cumplimiento 
de las mejores prácticas, existe una necesidad apremiante de una 
defensa más amplia de los Equipos Cardíacos multidisciplinarios 
dentro de las organizaciones quirúrgicas acreditadas.

Palabras clave: reemplazo valvular aórtico, cirugía cardíaca, reem-
plazo valvular aórtico transcatéter, Equipo Cardíaco, válvula aórtica.

1. 	Symptoms: patients who exhibit symptoms related to 
aortic stenosis (e.g., exertional dyspnea, angina, or 
syncope) should undergo valve replacement, typically 
when classified as NYHA functional class II or higher.

2. 	Severe aortic stenosis: surgical intervention is indicated in 
patients with a valve area of less than 1.0 cm2, particularly 
if they are symptomatic.

3. 	Asymptomatic patients: surgery may also be required in 
asymptomatic patients if:
a. 	The LVEF is less than 50%.
b. 	The peak aortic jet velocity is greater than 4.0 m/s.
c. 	Persistent left ventricular hypertrophy (LVH) is 

observed.
3. 	Other indications: patients undergoing other cardiac 

surgery (e.g., coronary artery bypass grafting) should have 
the aortic valve replaced if significant stenosis is present.

CASE DESCRIPTION 

We present this case report because the patient had already 
been scheduled to undergo a transcatheter aortic valve 
replacement (TAVR) without any clear indication for a valve 
procedure.

The patient was a 63-year-old asymptomatic male with 
a cardiovascular condition. He was evaluated after the 
discovery of a heart murmur during a routine medical check 
up in 2023. He was diagnosed with a bicuspid aortic valve 
with minimal insufficiency. One year later, in July 2024, after 
undergoing multiple follow-up studies, he was informed that 
the insufficiency had rapidly progressed to a moderate degree 
but had not yet caused ventricular dysfunction. He was advised 
that this was an ideal time to undergo TAVR, particularly 
because it is a minimally invasive procedure with immediate 
recovery. The patient was surprised by the diagnosis but did 
not question the recommendation.

The insurance company’s policy required a second opinion 
for conditions that involved major medical expenses. The 
patient visited the private hospital, consulted the medical 
directory, selected a cardiologist’s name, and scheduled an 
appointment with a physician from our multidisciplinary team.

He underwent a stress echocardiogram with a cycle 
ergometer, which revealed the following findings: the test 
was stopped due to fatigue at 15 minutes after reaching 85% 
of the maximum heart rate for his age, with 143 watts of 
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resistance and 60 RPM. At peak heart rate, there were no signs 
of segmental contractility alterations suggestive of ischemia 
or myocardial injury, nor were there electrocardiographic 
abnormalities. Pulmonary artery pressure during peak exertion 
was estimated at 40 mmHg, with an oxygen saturation of 98%, 
and he exhibited a hypertensive response that resolved after 
the test. The aortic valve was bicuspid with a mild double 
aortic lesion, predominantly insufficiency, with an AVA of 
1.8 cm2, a mean gradient of 8 mmHg, and a Vmax of 1.9.

The case was presented at a Heart Team session, where 
three surgeons qualified for transcatheter implantation 
evaluated the patient. He was started on antihypertensive 
therapy and advised to continue his normal life. Appropriate 
preventive measures were recommended to reduce the risk 
of infections due to the valve’s morphology, and he was 
scheduled for clinical surveillance and follow-up in one year.

COMMENT 

As demonstrated earlier, the patient presents a typical case 
of bicuspid aortic valve with a double lesion characterized 
by predominant insufficiency. Notably, the patient remains 
asymptomatic and does not meet any criteria for intervention. 
In the introduction to this document, we outlined the surgical 
indications for aortic valve surgery, encompassing the criteria 
for transcatheter valve replacement.1,2 Indeed, the incidental 
detection of a moderate, asymptomatic, bicuspid aortic valve 
with predominant regurgitation in a patient does not align with 
established indications for TAVR.

Had this patient initially been presented to a “Heart 
Team”, he probably would not have been scheduled for 
transcatheter implantation or any other procedure. In most 
academic settings, patients are only presented at “Heart Team 
case presentations” or “medical-surgical sessions” when the 
natural history of the disease progresses to such a state where 
an intervention is considered; which is not the present case. 
However, due to the growing number of “off label” cases that 
we are observing, we considered it quite pertinent to write and 
discuss this case report. Similarly, if the insurance company 
had not required a second opinion (as is the case with most 
companies), the patient would have already undergone an 
unnecessary procedure. It is a fact that the statement: “We do 
not need to perform an open heart operation anymore, now we 
can fix your heart valve with a single stick in your groin and 
you will be discharged home the next morning”, has moved 
patients with SAVR/TAVR borderline indications to decide 
towards TAVR; even in an “off label” setting.

The Heart Team plays a pivotal role in the management 
of valvular heart disease (VHD) in centers with access to 

both conventional surgical and percutaneous interventions. 
Current guidelines emphasize the importance of Heart Team 
participation, with a class I recommendation, level of evidence 
B-NR, in the context of coronary artery disease (CAD),3 and 
a class I recommendation, level of evidence C, in the 2020 
ACC/AHA American guidelines for VHD.1

Probably, this case could not be an isolated incident, 
and many readers may have encountered similar scenarios. 
However, authors strongly advocate that, as a collective 
professional body, we should promote the development of 
multidisciplinary teams that foster collaborative decision-
making. This should involve partnerships with medical 
directors from insurance companies, as well as accreditation 
from recognized Mexican surgical organizations.

CONCLUSIONS

The increasing availability and minimally invasive 
nature of TAVR have led to its use in borderline and even 
inappropriate cases. This case highlights the need for 
structured decision-making involving a Heart Team to 
ensure guideline-based management and avoid unnecessary 
procedures. It also suggests the role of medical insurance 
policies in encouraging second opinions, which may protect 
patients from inappropriate interventions. Greater advocacy 
for multidisciplinary Heart Teams within accredited surgical 
organizations is essential to uphold best practices in valvular 
heart disease management.

REFERENCES

1. 	 Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA 
guideline for the management of patients with valvular heart 
disease: executive summary: a report of the American College 
of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines. Circulation. 2021;143(5):e35-e71. doi: 
10.1161/CIR.0000000000000932. Epub 2020 Dec 17. Erratum in: 
Circulation. 2021;143(5):e228. doi: 10.1161/CIR.0000000000000960. 
Erratum in: Circulation. 2021;143(10):e784. doi: 10.1161/
CIR.0000000000000966.

2. 	 Vahanian A, Beyersdorf F, Praz F, et al. 2021 ESC/EACTS 
Guidelines for the management of valvular heart disease. Eur Heart J. 
2022;43(7):561-632. doi: 10.1093/eurheartj/ehab395.

3. 	 Lawton JS, Tamis-Holland JE, Bangalore S, et al. 2021 ACC/AHA/
SCAI guideline for coronary artery revascularization: a report of the 
American College of Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines. Circulation. 2022 Jan 
18;145(3):e18-e114. doi: 10.1161/CIR.0000000000001038.

Funding: none.
Disclosure: the authors have no conflicts of interest to disclose.



Cir Card Mex. 2025; 10 (3): 00-98 @https://dx.doi.org/00000000000.. @

Tracheal injury from blunt trauma and electrical 
burn in infant with primary repair by tracheoplasty

Lesión traqueal por trauma directo y quemadura eléctrica 
en infante con reparación primaria por traqueoplastia

Reynaldo J. Jiménez-González,* María C. Ogaz-Escarpita,* Raúl M. Guillén-Ramírez,‡ 
Rigoberto Marmolejo-Rivera* and Ovidio A. García-Villarreal§

*	 Department of Cardiac Surgery, Hospital Ángeles Chihuahua. Chihuahua, Chihuahua, Mexico.
‡	 Department of Cardiovascular Anesthesia, Hospital Ángeles Chihuahua. Chihuahua, Chihuahua, Mexico.
§	 Mexican College of Cardiovascular and Thoracic Surgery. Mexico City, Mexico.

Case report
Vol. 10  No. 3  July-September 2025 

doi: 10.35366/120491

ABSTRACT

Cervical injuries occur in 10-23% of trauma injuries. The trachea 
is one of the most affected areas. We report a challenging case of a 
pediatric patient who suffered a tracheal trauma caused by two types 
of injury: electrical burn and blunt trauma. Due to the age of the 
patient and the mechanism of injury, its repair by tracheoplasty was 
essential to avoid compromise of the airway development.

 
Keywords: tracheal injuries, blunt trauma, electrical burn, 
tracheoplasty.

RESUMEN

Las lesiones cervicales se presentan en 10-23% de los traumatismos. 
La tráquea es una de las zonas que más se ve afectada. Se describe 
el caso de un paciente pediátrico que sufrió un traumatismo traqueal 
causado por dos tipos de lesión: quemadura eléctrica y traumatismo 
contuso. Debido a la edad del paciente y el mecanismo de lesión, 
resulta fundamental su reparación por medio de traqueoplastia para 
no comprometer el desarrollo de la vía aérea.

Palabras clave: lesiones traqueales, traumatismo contuso, quema-
dura eléctrica, traqueoplastia.

Of the total number of traumas affecting the cervical 
region, approximately 5-8% are injuries localized to 
the cervical vertebrae,1 whereas tracheal injuries are 

more common, accounting for 10-23% of the series.1,2 Notably, 
the majority of these traumas occur in men under the age of 
40, with a male-to-female ratio of 3:1.3

In order to facilitate the diagnosis and treatment of cervical 
injuries, the neck is anatomically divided into three zones. 
Zone I encompasses the subclavian and carotid arteries, 
jugular vein, vagus nerves, and trachea.4 Penetrating trauma 

is the primary mechanism of injury affecting this zone, 
resulting in a mortality rate of 11%.5 When trauma occurs in 
this area, tracheal injury is clinically evident by the presence 
of subcutaneous emphysema, dyspnea, and even air escaping 
through the wound.6

Electrical burn injuries occur when a patient comes into 
direct or indirect contact with an electric current.7 In children, 
such injuries are relatively uncommon, typically affecting 
individuals between the ages of 11 and 20.3 The characteristic 
lesion associated with this type of trauma is coagulative 
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necrosis, resulting from the disruption of cellular membranes 
in the affected tissues.8

Neurological damage occurs due to ischemia in tissues 
supplied by the damaged vessels immediately following 
electrocution.9 When such injuries occur at the cervical level, 
they can be severe due to the concentration of vital structures 
in close proximity within a confined anatomical area.10

Since this type of burn injury predominantly affects deeper 
tissue planes, assessing the extent of the burns by examining 
the skin surface is of limited utility, as it does not accurately 
reflect the magnitude of damage to internal organs.1,11,12

CASE DESCRIPTION

A 10-year-old male suffered a catastrophic accident 
on March 29, 2024, when he inadvertently fell onto an 
electrified cattle fence in a rural area, resulting in a complex 
cervical trauma involving both compression contusion and 
electrical burns. Upon admission, the patient presented with 
severe symptoms, including generalized emphysema, shock, 
bilateral tension pneumothorax, and extensive subcutaneous 
emphysema extending from the forehead to the proximal 
third of both thighs. A distinctive longitudinal lesion was 
observed in the neck area, characterized by a closed and 
well-delimited wound caused by the dual mechanisms 
of electrical burns and compressive trauma. Given the 
dual trauma mechanisms involved, prioritizing treatment 
and tracheal repair was crucial to ensure optimal airway 
development. The high-voltage electric current, estimated to 
be at least 6,000 volts, posed a significant risk of restenosis 

and laryngeal nerve damage, which would likely impact the 
patient’s long-term prognosis.13 Following a comprehensive 
evaluation, the tracheoplasty technique was deemed the most 
suitable option for this patient.

Simultaneous management of shock and pneumothorax 
was initiated, involving bilateral thoracostomy tube placement 
with subsequent water seal drainage, which effectively 
achieved drainage. Given the presence of circumferential 
ecchymosis and abundant blood clots, a post-intubation 
fibrobronchoscopy was performed to investigate suspected 
airway injury. Computed axial tomography (CT) revealed 
tracheal widening at the C7 level, consistent with an anterior 
traumatic lesion of the trachea (Figure 1).

The patient’s hemodynamic stability allowed for transfer 
to the intensive care unit, where he remained for four 
days before being evaluated for surgical intervention. A 
Kocher approach was employed, revealing ecchymosis in 
all planes, and the infrahyoid muscles were dissected. The 
thyroid gland was found to be extensively infiltrated by a 
post-traumatic hematoma, prompting the decision to open 
the isthmus to expose the cervical trachea. A longitudinal 
lesion was identified, involving the tracheal cartilages and 
the posterior surface of the thyroid gland at the C7 level. 
Following thorough washing, debridement, and remodeling 
of the tracheal cartilages, a tracheoplasty was performed 
using a conventional technique: termino-terminal anastomosis 
with subtotal points of absorbable PDS 5/0 material. Upon 
completion of the anastomosis, a water tightness test was 
conducted to ensure integrity (Figures 2 to 4). After verifying 
hemostasis, a closed wound drainage system was implemented 
prior to layered closure.

Figure 1: Simple computed axial tomography showing tracheal stenosis 
at the C7 level.

Figure 2: Surgical exposure of the tracheal lesion.
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Upon completion of the procedure, a concurrent 
bronchoscopy was performed, which revealed no evidence of 
lesions and confirmed that the repair area was hermetically 
sealed. Subsequently, bronchial lavage was conducted, 
resulting in the extraction of hematic remnants. Following 
orotracheal intubation, the patient was transferred to the 
intensive care unit, where he demonstrated a favorable 
progression and was successfully weaned off the ventilator.

By the fourth postoperative day, the patient began oral 
intake and mobilization without experiencing any additional 
complications. He was subsequently transferred to the 
pediatric ward, where he showed no signs of stridor, dyspnea, 
or dysphonia. The patient was ultimately discharged without 
any further complications.

COMMENT

The most common cause of tracheal stenosis is prolonged 
intubation, followed by trauma or neoplasia. The definitive 
treatment for this condition is tracheoplasty, which involves 
resection of the affected segment and end-to-end anastomosis 
of the healthy segments.14 Notably, the complication rate for 
this procedure is reported to be approximately 33%, with 
restenosis being the most frequent complication, occurring 
in around 21% of cases.15 A crucial aspect of tracheoplasty is 
ensuring that the distal ends are aligned without tension before 
resecting the injured portion of the trachea, as this helps prevent 
the development of stenosis.16 Several factors are associated 
with complications during anastomosis, including pediatric 
age, which is a significant consideration.17 Pediatric patients 
tend to have shorter tracheal lengths and smaller transverse 

diameters compared to adults, making trauma in this population 
more severe due to the larger surface area of affected tissue.18 
Consequently, tracheal stenosis in children is a complex 
pathology that requires a carefully defined treatment approach. 
The success of tracheoplasty depends on timely assessment to 
confirm the diagnosis, determine the extent and location of the 
stenotic area, and evaluate the degree of obstruction.19

CONCLUSION

Although tracheoplasty is the preferred procedure for 
treating tracheal stenosis in pediatric patients,20 it is a 
complex surgical intervention associated with a range of 
potential complications, including restenosis and anastomotic 
dehiscence.
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