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Abstract

Agenesis of pulmonary valve is a rare variant and severe form of Tetralogy of
Fallot (ToF). The evolution is usually marked by respiratory and cardiac fail-
ure at early age, which needs early surgical correction. Uncorrected treatment
of Tetralogy of Fallot diagnosed at adult age is infrequent and only few stu-
dies have been described. We present here a rare case of a 22 years old patient
who presented with dyspnea since childhood. Subsequent investigations al-
lowed diagnosis of treatment of Tetralogy of Fallot with agenesis of the pul-
monary valve. Following the assessment, the patient underwent a surgical re-
pair and the recovery was uneventful. The management of treatment of Te-
tralogy of Fallot with pulmonary valve agenesis in adult period remains com-
plex, requiring different surgical techniques.
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1. Introduction

Pulmonary valve agenesis with ventricular septal defect is a rare variant of Te-
tralogy of Fallot. It occurs in 3% to 6% of Tetralogies of Fallot (ToF) [1]. Absent
pulmonary valve syndrome is an uncommon variant of Tetralogy of Fallot,
which manifests itself morphologically as vestigial pulmonary valve cusps at the
right ventricle-pulmonary trunk junction, significant pulmonary regurgitation
and aneurysmal dilatation of the proximal and mediastinal arteries, the aneu-
rysmal dilated pulmonary arteries may compress the tracheobronchial tree and

cause severe respiratory distress in the neonatal or infant period. Early surgical
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correction in these patients is necessary despite the high operative mortality rate.
The goal of surgical repair is to correct ToF and relieve the central air way com-
pression [2]. The treatment of patients with the syndrome of Tetralogy of Fallot
with absent or rudimentary pulmonary valve should be individualized on the
basis of the patient’s age and symptoms. For those rare patients who survive
beyond infancy, elective repair can be done before the onset of hemodynamic
deterioration or respiratory complications associated with the progressive dilata-
tion of the central pulmonary arterial system [3]. There is currently no literature
emanating from Africa that has been published on Tetralogy of Fallot with ab-
sent pulmonary valve syndrome [4]. Therefore, we present a case of Tetralogy of
Fallot with pulmonary valve agenesis in an adult who underwent surgical repair

in a Sub African center.

2. Case Report

A 22-year-old patient presented with history of stable NYHA stage II dyspnea
since the age of 6 months. On admission to our cardiac surgery department,
clinical examination found a BMI of 14.17 kg/m?* He had mucosal and conjunc-
tival hyperemia without cyanosis nor finger clubbing. He had an oxygen satura-
tion of 97% in room air. Cardiovascular examination revealed a grade 3/6 dias-
tolic murmur at the left border of the sternum and a grade 4/6 mesocardiac sys-
tolic murmur. The electrocardiogram showed a regular sinus rhythm with right
atrial hypertrophy, right ventricular hypertrophy and an incomplete right bun-
dle branch block. Chest X-rays showed cardiomegaly with a cardiothoracic ratio
of 0.63 and enlarged pulmonary arteries. Transthoracic echocardiography showed
pulmonary valve agenesis with significant pulmonary regurgitation, a wide sub-
aortic ventricular septal defect with a 50% dextroposed aorta, infundibular ste-
nosis (33 mmHg peak gradient) with significant dilatation of the 2 pulmonary
branches. The trunk of the pulmonary artery measured 30 mm.

Thoracic computed tomography (Figure 1) showed pulmonary valve agenesis
with proximal trunk stenosis of a pulmonary artery measuring 10 mm in the first
portion, trunk aneurysmal dilatation in the second portion and dilatation of the
pulmonary branches (35 mm for the right and 28 mm for the left). The aortic
arch was in the right side. No sign of bronchial compression was seen.

Surgery was indicated and was done for this patient. After a median sternot-
omy, intraoperative exploration, under cardiopulmonary bypass with bicaval can-
nulation and moderate hypothermia, showed dilatation of the right heart cham-
bers which was thick. The pulmonary artery trunk and its branches were dilated
without major aneurysm. The absence of pulmonary valve was noted (Figure 2).
A significant infundibular stenosis and a sub-aortic 14 mm wide large ventricu-
lar septal defect were founded.

We carried out an extensive infundibular fibromuscular resection through the
right atrium at first. The ventricular septal defect was closed by a bovine peri-

cardial patch with continuous purse string. A small infundibulotomy was done.
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The infundibulotomy was extended by a transannular incision up to the pulmo-
nary bifurcation. Residual muscles were resected to widen the infundibulum.

A biological valve (Biomedica n°23 of bovine pericardium) was inserted in the
remaing pulmonary annular with continuous suture using polypropylene 4/0
(Figure 3). It was covered by bovine pericardial hood (Figure 4) recovering the an-
terior portion of the valve. A small atrial septal defect of 4 mm was created and left.

The patient was weaned from bypass. Postoperative transesophageal ultra-
sound showed a well fitted patch covering the ventricular septal defect and a
pulmonary prosthesis in place with RV-PA gradient (Right Ventricular—Pul-
monary Artery gradient) at 16 mmHg. Protamine was given and sternum was
closed. The length of stay in intensive care unit was 3 days, followed by 8 days in
the hospital ward. The post-operative period was marked by mild pericardial
circumferential effusion, which evolved well after 2 weeks of follow-up. The
outcome after surgery was good with improvement in symptoms. The follow-up
ultrasound performed two months after surgical correction showed a right mid-
ventricular stenosis (Peak Gradient: 55 mmHg), a dilated pulmonary artery with
a small pulmonary valve.

PA
aneurysm

Figure 1. Chest CT angiography shows: (a) Aorta in the right side (b) Pulmonary valve
agenesis with proximal trunk stenosis of a pulmonary artery measuring 10 mm, trunk
aneurysmal dilatation.

Figure 2. Operative view showing the absence of pulmonary
valves (Arrow).
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Figure 4. Operative view: placement of a transannular hood

patch on the trunk of the pulmonary artery (Arrow).

3. Discussion

The diagnosis of Tetralogy of Fallot with agenesis of the pulmonary valve in
adulthood is rare. Most of these patients do not survive without surgery and the
average age of surgical repair is 9 months to 1.4 years [5]. The absence of the
pulmonary valve causes to-and-fro flow between the right ventricle and the PAs,
which leads to severe dilatation of the pulmonary arteries. These aneurysmal
vessels can compress the tracheobronchial tree, causing respiratory distress [6].
Our patient was diagnosed at age of 21 years without signs of bronchial com-
pression. He underwent surgery at 22 years old. Saygi reported a case of a wom-
an diagnosed at 30 years old with respiratory symptoms caused by bronchial
compression [7]. Diana reported, as in our case, a 16-year-old patient with no
respiratory signs associated with bronchial compression [8]. Affangla also de-
scribed a case of a 24-year-old patient who had been symptomatic since the age
of 12 but had no major signs of bronchial compression [9].

The usual surgical treatment for bronchial compression consists of: bronchial

decompression by plication of the pulmonary arteries associated or not with a
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LeCompte maneuver [10]. Reported techniques have included complete excision
of the dilated PAs; a subtotal resection with flap augmentation and arteriopexy;
an anterior or posterior resection with reduction of pulmonary arteries. The re-
pair of pulmonary regurgitation and stenosis was done by a RV-PA valved con-
duit of homograft or heterograft tissue and the closure of the ventricular septal
defect by a patch [3] [10]-[17].

The presence of a tracheobronchomalacia requires reinterventions for re-
peated plication of pulmonary arteries and, sometimes additional intrabronchial
stenting [18]. In the series reported by Chen JM, the classical technique that
consists in implantation of a homograft in pulmonary position, closure of the
ventricular septal defect and pulmonary arterioplasty to release the bronchial
compression was used [19].

Sachin Talwar in his retrospective study over a period of 10 years including 6
adults and 67 children; the dilatation of the pulmonary arteries was treated by
the plication technique or the elliptical incision of the arterial wall; the ventricu-
lar septal defect was closed with a Dacron patch [20].

In our case, in the absence of signs of bronchial compression, we didn’t make
a plication of the pulmonary arteries. We opted for the implants using the bio-
prosthesis because of the age of the patient and the possibility of percutaneous
dilatation of the valve or placement of the Melody type valves if any stenosis oc-
curs at follow-up. The pulmonary regurgitation and stenosis were treated by in-
fundibular fibromuscular resection and placement of a transannular hood patch
on the trunk of the pulmonary artery after a bioprosthesis implantation. In the
case reported by Diana E. et al the patient also benefited from a transannular
reconstruction and implantation of a 27 mm bioprosthesis pulmonary valve. The
plication of the pulmonary arteries was not performed despite their aneurysmal
dilatation [8]. There is less agreement, however concerning the method of
RVOT reconstruction. Some centers have advocated utilization of either a valved
homograft conduit or use of a transannular patch incorporating a monocusp
valve [7] [21]. ].N Roan et al presented a surgical correction using a homemade
bicuspid equine pericardial tube for right ventricular outflow reconstruction.
The short-term follow-up demonstrated good motility of the pericardial leaflet.
However, patients receiving this type of valved conduit require meticulous long-
term follow-up [2]. There is no consensus exists about the preferred method of
RV-PA reconstruction. Some authors have suggested that pulmonary valve
competence is important in reducing long-term risk of arrhythmias and late RV
dysfunction along with improving early postoperative hemodynamics and re-
duction of persistent PA dilatation (3, 5, and 22)

Sachin Talwar report an early mortality of 7.7% in children and no short- and
medium-term mortality in patients operated in adulthood [22].

The most common complications in the series reported by Mathew S. Yong
were pleural and pericardial effusions and complete AV bloc requiring a perma-

nent pacemaker implantation [23]. Our patient only had mild pericardial effu-
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sion in the post-operative period.

4. Conclusion

The prognosis of Tetralogy of Fallot with agenesis of the pulmonary valves de-
pends essentially on the existence or not of a bronchial compression by aneu-
rismal dilatation of the pulmonary artery branches. Children generally show
signs of bronchial compression which often imposes an urgent surgical interven-
tion. Only few forms without major signs of bronchial compression can survive
without surgical repair until adulthood. The surgical management of this condi-
tion requires several techniques of repair in addition to the classic treatment of
Tetralogy of Fallot.
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