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Objective. The initial objective of minimally invasive cardiac
surgery for congenital heart disease was to perform it thought
smaller incisions, avoiding a complete sternotomy and its
inherent complications, as well as being more aesthetically
attractive. It is currently added to reduce psychological trau-
ma and improve post-surgical body acceptance. The aim is to
present the current status of the correction of atrial septal de-
fects with minimally invasive approaches in pediatric patients
at our institution. Material. Retrospective study from Decem-
ber to March 2022, pediatric patients with atrial defects with
minimally invasive repair were included. Results. To date,
three patients have been corrected; two females, aged 3 to 12
years, with an average weight of 22 kg. The size of the defect
a minimum of 16mm by 8mm and a maximum of 30mm by
28mm. In 2 patients, a lateral axillary and anterolateral tho-
racotomy was performed, and another with an anterior peri-
aerolar thoracotomy. Mean cardiopulmonary bypass time
was 52 minutes and aortic cross-clamping time of 69 minutes.
No patient required vasoactive inotropic support for more
than 24 hours, and ventilation time was less than 4 hours. All
patients were discharged at 72 hours after procedure. Con-
clusions. Minimally invasive pediatric cardiac surgery is now
becoming routine practice in many centers. Our recent expe-
rience demonstrates that a comprehensive program allows for
a safe approach for the patient.
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Objetivo. El objetivo inicial de la cirugia cardiaca minima-
mente invasiva de las cardiopatias congénitas era realizar-
la con incisiones mds pequefias, evitando una esternotomia
completa y sus complicaciones inherentes, ademds de ser mds
atractiva estéticamente. Actualmente se agrega para redu-
cir el trauma psicoldgico y mejorar la aceptacion corporal
posquirtirgica. El objetivo es presentar el estado actual de la
correccién de la comunicacién interauricular con abordajes
minimamente invasivos en pacientes pedidtricos de nuestra
instituciéon. Material. Estudio retrospectivo de diciembre a
marzo de 2022, se incluyeron pacientes pedidtricos con de-
fectos auriculares con reparacion minimamente invasiva. Re-
sultados. Hasta la fecha se han corregido tres pacientes; dos
femeninos, de 3 a 12 aiios, con un peso promedio de 22 kg.
El tamaiio del defecto un minimo de 16 mm por 8 mm y un
mdximo de 30 mm por 28 mm. En dos pacientes se realizé
una toracotomia lateral axilar y anterolateral y otra con tora-
cotomia anterior periaerolar. El tiempo medio de circulacion
extracorpérea fue de 52 minutos y el pinzamiento adrtico de
69 minutos. Ningiin paciente requirié soporte inotrépico va-
soactivo por mds de 24 horas y el tiempo de ventilacién fue
menor a 4 horas. Todos los pacientes fueron dados de alta a
las 72 horas después del procedimiento. Conclusiones. La ci-
rugia cardiaca pedidtrica minimamente invasiva se estd con-
virtiendo en una prdctica habitual en muchos centros. Nues-
tra experiencia reciente demuestra que un programa integral
permite un abordaje seguro para el paciente.

Palabras clave: Comunicacion interauricular; Cardiopatias
congénitas; Cirugia cardiaca minimamemnte invasiva.
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quent causes of infant mortality with an approximate
incidence of 8 cases per 1000 live births [1]. The goal
of a successful congenital heart surgery procedure is com-

Congenital heart disease (CHD) is one of the most fre-
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plete repair of the defect with no mortality, minimal mor-
bidity, and no residual defect. Surgical repair with adequate
exposure remains the gold standard to achieve this end2.
The history of minimally invasive surgery dates back to the
1990s, mainly with accesses through inferior mini sternoto-
my and lateral thoracotomy.

The initial objective of minimally invasive cardiac sur-
gery for congenital heart disease in pediatric patients was to
perform it through smaller incisions and to be more aesthet-
ically attractive [2]. However, the field has evolved, and the
goal is now to reduce the psychological and physical trauma
of an operation using technical advances. The concept of
minimally invasive cardiac surgery is broader than simply
limiting the length of the surgical incision. The goal includes
reducing the trauma of an operation at every stage of con-
genital heart disease management: in the operating room,
in the intensive care unit, on the hospital ward, and even
after discharge. The concept of reducing global trauma and
morbidity related to the surgical procedure requires a co-
ordinated multidisciplinary approach involving congenital
disease surgeons, perfusionists, anesthesiologists, intensiv-
ists, cardiologists, and nurses [3].

In our center we noticed that some patients after total
median sternotomy correction of interatrial septal defects
presented symptoms of anxiety and major depression sec-
ondary to the thoracic scar, requiring management by the
pediatric psychiatry service; for this reason, it was decid-
ed to start a pediatric minimally invasive cardiac surgery
program under the premise of “treating with less bodily
aggression’, always maintaining high quality standards and
performing the procedure in a comprehensive manner [4].

MATERIAL

This is a descriptive, observational, cross-sectional, and ret-
rospective study in patients with atrial septal defects with repair
with a minimally invasive approach in the period from Decem-
ber to March 2022. Demographic data, surgical evolution and
postoperative follow-up were described. Recording of median,
maximum, and minimum was made for the continuous numer-
ical variables and for the categorical variables the percentage was
measured.

Surgical protocol

All patients undergoing correction of congenital heart dis-
ease are previously evaluated by the pediatric cardiology team
and presented at a medical-surgical session. Patients considered
suitable for surgical management and who require extracorpo-
real circulation are admitted with complementary studies that
include blood count, coagulation times, chest X ray, electrocar-
diogram and evaluation by the pediatric nutrition, dentistry, and
pediatric infectious disease services. The basic parameters for ad-
mitting a patient for minimally invasive cardiac surgery include:

1.  Patients of any gender.
2. Weight greater that 10 kg.
3. Interatrial septal defects not accompanied by other

congenital heart diseases.
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In the surgery room, regarding the surgical procedure, we
arbitrarily choose different approaches according to the patient
gender: right anterior mini thoracotomy (AMT) is less vis-
ible when the incision is within the inframammary fold, mini
sternotomy (MS) when a better exposure of the great vessels is
required, and other maneuvers are required and finally a right
posterior mini thoracotomy has been offered (RPT) as a surgical
option (Fig. 1).

Surgical procedure

After asepsis and antisepsis, under general anesthesia and
cardiovascular anesthesiology care, peripheral cannulation is
performed in femoral vessels for cardiopulmonary bypass in
patients weighing more than 30 kg and a bicaval and central
aortic cannulation is used for patients weighing less than 30
kg. If necessary, SVC cannulation is performed by echo guid-
ed jugular puncture, after administering systemic sodium
heparin 300 UI/Kg. A 2cm incision in the inguinal crease to
expose the femoral vessels. After achieving systemic heparin-
ization, direct arterial cannulation is performed, followed by
venous cannulation (Fig. 2)

An approach is performed, either by axillary, lateral or
peri areolar mini thoracotomy and subsequently dissection

Figure 1. Patient in room with surgical marking.
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Figure 2. Cardiac exposure during the surgical procedure.

by planes to the pleural cavity; pericardiotomy and points
of repair in the pericardium are performed. Extracorporeal
circulation is started, a tourniquet is installed in both caves.
Aortic clamping was performed, cold anterograde Nido type
blood cardioplegia by aortic root. Right atriotomy, visualiza-
tion of the defect and its repair. Closure of the right atrium,
prior deaeration maneuvers, aortic clamp is removed. Slow
weaning from extracorporeal circulation. At the end of the
procedure, an echocardiographic evaluation is performed.
Modified ultrafiltration is performed, anticoagulation rever-
sal with protamine and probes are left in the pleura and in the
mediastinum, epicardial ventricular electrode. Partial closure
of the pericardium, intercostal infiltration with bupivacaine,
closure of the pleural cavity, closure by layers of skin and in-
guinal wound are performed.

A two-dimensional echocardiogram is performed in the
immediate postoperative period. He is transferred to the pe-
diatric post-surgical care unit where pain control and early
extubation (<12 hours) are performed and early discharge
from the Pediatric Intensive Care Unit is attempted.

RESULTS

To date, three patients have been corrected by minimal-
ly invasive approaches; 100% of the patients presented only
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Figure 3. Post-surgical patient.

interatrial septal defects. 67% of the cases belong to the fe-
male gender, with a mean age of 7.3 years (minimum of 3 and
maximum 12). The mean weight was 22.4kg (15.3 to 32 kg),
two patients underwent thoracotomy, one with lateral axillary
thoracotomy, another with anterolateral thoracotomy (Fig. 3)
and another patient with anterior periaerolar thoracotomy,
the mean pump time was 71.6 minutes (50 to 108), and the
mean clamping time was 70 minutes. Discharge tool place on
average at 2.5 days (Table 1).

COMMENT

Heart disease does not imply only physiological con-
ditions. They also affect social relationships, psychological issues,
and quality life. This is something that has only gradually begun
to be considered [5]. Negative emotional factors such as anxiety
and depression have been linked to adherence and the results of
medical, pharmacological, and surgical treatments [6].

MICS turns out to be a novel technique, which is present-
ed as a less invasive alternative, with a similar safety profile and
appropriate corrections, compared to the conventional surgical
approach, for the repair of simple congenital heart defects, ap-
proachable by the right heart in pediatric patients, operated on
in centers with experience in the treatment of congenital heart
disease [7].
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Table 1. Demographics data
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Age Weight  ASD size Typeof CPBtime  ACCtime  Ventilation LOSinICU  Llospital
Case Gender . . discharge
(years) (Kg) (mm) approach (min) (min) (hours) (days) (days)
1 7 Female 20 28 /30 RT AL 101 50 6 2 3
2 3 Female 15.3 16/18 RT AL 57 37 5 1 2
3 12 Male 32 15/8 APT 108 71 8 2 3
ACC: Aortic-cross clamping; CPB: Cardiopul; 'y bypass; RT AL: Right toracotomy anterolateral; APT: Anterior periareolar thoracotomy

Pediatric minimally invasive cardiac surgery is now
becoming routine practice in many centers around the
world. Different approaches need their own learning
curve. Our recent experience demonstrates that a com-
prehensive program allows for a safe approach for the pa-
tients. A log of conversion rate and complications should
be used as a performance marker and quality standard.

An increase in minimally invasive procedures was ob-
served. The short-term results are good.
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