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Fig. 2. Transthoracic echocardiographic measurements. A. Pre-
operative. B. One-year postoperative control

a low rate of endocarditis, limiting surgery to the
diseased valve and allowing growth of the ventricular
outflow tract together with the somatic growth of the
patient.

We had already described the concept of “bicus-
pidization” of unicuspid valves, creating a new com-
missure with normal height and adding pericardial
tissue to replace the lack of native valve tissue (3). We
have recently proposed a technical modification that
acquires a more symmetrical bicuspid design (6).

The case we report demonstrates that this concept
also applies to regurgitant valves due to CAS treat-
ment. The initial functional result is close to that of
a normal valve. As with any novel approach mid-term
results are still limited and no data on long-term du-
rability is available. Even if it was limited to 5 or 10
years, this would allow the child time to grow before
applying a more definitive solution. Furthermore, a
new valve reconstruction could be performed if the so-
matic growth of the child caused the used pericardial
patches to become “small”.

The reconstruction of the aortic valve should be
the technique of choice if significant aortic regurgita-
tion occurs after CAS surgical or interventional treat-
ment.
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Aortopulmonary Window Associated with
Tetralogy of Fallot

The aortopulmonary window (APW) is a rare congeni-
tal malformation which occurs in 1 out of each 100,000
live births, representing 0.15% of all congenital heart
defects. It is defined as an abnormal communication
between the aorta and the pulmonary artery and / or
right pulmonary branch, above the two separate nor-
mally formed semilunar valves. (1) It may occur alone,
but it is commonly associated with another congenital
heart disease. It varies in size and location, result-
ing in different classifications, those of Robinson and
Mori being the most commonly employed at present.

This communication produces a large left - right
(L-R) shortcircuit similar to a large patent ductus ar-
teriosus (PDA), leading to congestive heart failure and
early development of pulmonary hypertension. Surgi-
cal treatment is indicated at diagnosis. The prognosis
of untreated patients is poor with 40% mortality in
the first year of life. (2)

We describe the case of a male patient, with a dia-
betic mother, born at term by cesarean section with a
birth weight of 3090 g. At 9 days old he is referred to
cardiology as a result of a heart murmur. Tetralogy
of Fallot is diagnosed and he continues with cardio-
vascular ambulatory follow-up with atypical evolu-
tion, tachypnea, radiological cardiomegaly, dilated left
heart chambers and echocardiographic pulmonary hy-
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perflow signs, under oral furosemide treatment.

He is admitted to the clinic on September 5, 2011 at
the age of 7 months with respiratory distress, subcos-
tal and intercostal retractions, prolonged expiration,
wheezing, tachypnea, tachycardia, systolic murmur in
every foci, S3 at the apex and 92% oxygen saturation
with ambient air. Two days later he is transferred to
intensive care due to general malaise, fever, reticular
rash, bilateral crackles, and hepatomegaly. Samples
are taken for virological examination. Decompensated
congestive heart failure by an infectious respiratory
process is presumed. Oseltamivir, ceftriaxone, spi-
ronolactone, furosemide, digoxin, and enalapril treat-
ment is started.

Echocardiograhy shows pink tetralogy of Fallot
with mild pulmonary infundibular and valve stenosis
with 36 mmHg gradient, pulmonary hyperflow, severe
dilation of the left heart chambers, moderate right
ventricular hypertrophy, persistence of the left supe-
rior vena cava (LSVC), dilated coronary sinus, right
aortic arch, and adequate biventricular function.

Forty-eight hours later, the patient is admitted
under assisted mechanical ventilation (AMV) due to
clinical condition deterioration with positive virologi-
cal test for respiratory syncytial virus together with
pneumonia. After 15 days of antibiotic treatment,
with the infectious process controlled, the patient re-
mains on AMV;, and because of diagnostic uncertainty
due to dilation of the left chambers and pulmonary
hyperflow data, cardiac catheterization is indicated.

On September 22, 2011, cardiac catheterization
reports tetralogy of Fallot with mild infundibular and
valve stenosis with a 40 mm Hg gradient, large type 1
APW, moderate pulmonary hypertension distal to the
window, right aortic arch, normal coronary arteries,
persistence of the LSVC with absent innominate vein,
dilated coronary sinus, and severe dilation of the left
heart chambers (Figure. 1).

On September 24, 2011, catheter-related sepsis
is found, with culture positive for coagulase negative
and methicillin resistant staphylococcus and Candida
albicans. Treatment is initiated with vancomycin and
fluconazole. After controlling the infection he under-
goes corrective surgery on October 17, 2011, weighing
4150 g.

Median sternotomy is performed. A large pericar-
dial patch is resected and treated with glutaralde-
hyde, and a large dilated left atrium and type 1 APW
is found (Figure 2). The three caval veins, the aorta
close to the proximal end of the innominate artery
(distal to the APW) and the right superior pulmonary
vein are cannulated. Immediately after the initiation
of extracorporeal circulation (ECC) a tourniquet is ap-
plied to both pulmonary branches. The anterior as-
pect of the APW in its pulmonary end is incised under
moderate hypothermia, aortic cross clamping, and
antegrade cardioplegia, continuing up to the posterior
aspect, totally separating the aorta from the pulmo-
nary trunk. Priority is given to direct closure of the

Fig. 1. Anteroposterior angiography from the right aortic arch,
by venous catheter, shows aortopulmonary window, dilated
pulmonary branches, and pulmonary artery trunk. The arterial
catheter is in the right side and the venous catheter enters by
the pulmonary artery trunk and passes to the right aortic arch
through the aortopulmonary window.

RAA: Right aortic arch. APW: Aortopulmonary window. LPAB:
Left pulmonary artery branch. RPAB: Right pulmonary artery
branch. PAT: Pulmonary artery trunk.

Fig. 2. Surgical photograph where median sternotomy, great
cardiac chamber dilation and type 1 aortopulmonary window
are observed.

aorta with 5-0 prolene. Pulmonary arteriotomy is ex-
tended to the proximal end, valve commissurotomy is
accomplished and Hegar dilators are passed towards
the ring and branches. Right atriotomy is performed,
the infundibular stenosis is resected through the tri-
cuspid valve and the interventricular communication
(IVCO) is closed with subaortic pericardial patch and
5-0 prolene continuous suture. The pulmonary artery
is closed with a pericardial patch and prolene 6-0, fol-
lowed by atriotomy closure, deaeration maneuvers and
aortic unclamping. After weaning from ECC, modified
hemofiltration is initiated extracting 220 cm3. ECC
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time: 165 minutes and aortic cross-clamping time: 104
minutes. The patient leaves the operating room with
open chest, and adrenaline and milrinone infusion.
Forty-eight hours later, the chest is closed and 10 days
after the patient is extubated. He is discharged from
hospital at 21 days postoperatively.

After 22-months follow-up the patient is asymp-
tomatic, with no cardiac medication, and a weight of
13 kg. The echocardiogram shows closed IVC without
residual shunt, mild pulmonary valve stenosis with-
out hemodynamic repercussions, with normal aortic
flow and ventricular diameters.

The aortopulmonary window can occur alone, but
in 10% of cases it is associated with other lesions (3,
5). The variation in terms of location and size gives
rise to different classifications. The most commonly
used are Richardson’s classification that divides it
into type 1, 2 and 3 and Mori s classification that di-
vides it into proximal, distal and total.

Type 1 or proximal: the defect is located between
the ascending aorta and the pulmonary trunk above
the Valsalva sinuses. Type 2 or distal: the defect is
more distal between the ascending aorta and the pul-
monary trunk involving the origin of the right pul-
monary artery. Type 3 or total: the right pulmonary
artery arises from the ascending aorta.

Both the type of associated lesion as the APW size
affects the patient’s clinical condition. In infants with
isolated APW, signs and symptoms of heart failure
usually develop early and its presentation is similar
to a large ductus or IVC. The continuous heart mur-
mur is heard only in less than half of the cases (when
the defect is small) and the ECG and chest X-.ray are
nonspecific, evidencing a large L-R short circuit with
cardiomegaly and pulmonary hyperflow. Echocardiog-
raphy should distinguish the presence of two separate
semilunar valves, which allows differentiating the
APW from the trunkus arteriosus. It is vital to define
the distance between the proximal border of the de-
fect and the valves, the position of the coronary arter-
ies, and the distance between the distal border and the
pulmonary branches. (6).

Surgical experience in APW is limited since it is
a very rare defect. Mortality ranges from 8 to 30%,
depending on the age at surgery, pulmonary vascular
resistance, associated lesions and patient condition.
(2,4, 5,7, 8) Once diagnosed, it should be corrected as
early as possible

Simple ligation or division has relatively high
frequency of complications, such as recanalization,
bleeding and narrowing of the aorta or pulmonary ar-
tery. Currently, this technique should be reserved for
very young severely ill patients, in whom ECC would
be very deleterious and in type 1 isolated, small size
APW, located distantly from the pulmonary artery and
the semilunar valves. This type of APW would also be
candidate for hemodynamic closure. (9)

In most reports transaortic closure with simple
patch is preferred. In our patient with large APW as-

sociated with tetralogy of Fallot we preferred the com-
plete separation of the arteries, with incision in the
pulmonary end, favoring direct closure of the aorta
without patch, with good visualization of coronary ar-
teries and semilunar valves, based on the technique
described by Van Son. (10) In our case, due to the as-
sociated disease we also had to explore and expand the
pulmonary trunk with a pericardial patch.

We believe that the technique of choice in these
cases is the complete separation of the APW, favor-
ing primary closure of the aorta and using the pericar-
dium for pulmonary artery closure. The correction of
APW with associated complex lesion can be performed
simultaneously with low morbidity and mortality.
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Nosocomial Infective Endocarditis Caused by
Extended-Spectrum Beta-Lactamase-Producting
Klebsiella pneumoniae

Nosocomial infective endocarditis (IE) caused by
extended-spectrum beta-lactamase-producing Gram-



