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Abstract

Persistent pulmonary hypertension of the newborn (PPHN), it is
characterized by failure of the normal postnatal fall in pulmonary
vascular resistence, it can cause both immediate and long term

complication.

There are various modalities for treatment of PPHN. ECMO &
INO are effective in treatment of PPHN but not available in developing

countries.

Our study was done to light the comparison between the effects of
ora sildenafil and magnesium sulfate in the treatment of PPHN.

Our study is prospective cohort review included 20 neonates. The
neonates were divided into two groups: the first group represented 10
neonates treated with sildenafile, whereas the second group represented
10 neonates treated with magnesium sulfate. We found a statistically
significant difference (P value 0,014) in estimated pulmonary artery

pressure after another 3 days of treatment by sildenafil or magnesium
sulfate. We aso revealed that good improvement in Sao2& ABG with two

groups but earlier in sildenafil group. Limited side effects and good

outcome was observed in both groups.

Conclusion: we concluded that MgSo, can be used as an
alternative treatment to sildenafil in treatment of PPHN in Egypt.

Keywords. Persistent pulmonary hypertension of the newborn
(PPHN), sildenafil, Magnesium sulfate (MgSo,).
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I ntroduction

INTRODUCTION

Persistent pulmonary hypertension in the newborn (PPHN) is a
neonatal emergency due to the failure to achieve normal cardiopulmonary
adaptation following delivery. PPHN still remains a challenging
condition with high morbidity and mortality. (Kleigman et al., 2007)

The aim of treatment is to lower pulmonary vascular resistance,
maintain systemic blood pressure, reverse right to left shunt, and improve
arterial oxygen saturation. (Abman et al., 2004)

A variety of treatment include hyperventilation, pressor agents
surfactant, sedation, Alkalinization, vasodilatation e.g (tolazoline, inhaled
nitric oxide, Magnesium sulfate, Adenosine, sildenafil) and
Extracorporeal membrane oxygenation ECMO (Donn et al., 2007).

PPHN can occur as a primary condition or be secondary to
meconium aspiration, respiratory distress syndrome, infection or
congenital diaphragmatic hernia (Finer 2004).

PPHN occurs in approximately 1.9 per 1000 new born and may be
more frequent in developing countries. There is strong evidence for the
use of inhaled nitric oxide (INO) and ECMO in the treatment of PPHN.
However, many developing countries do not have access or the technical
expertise required for these expensive therapies (Chambers et al., 2006).

MgSo, is a natural Ca channel blocker that antagonizes Ca ion
entry into smooth muscle cell thus promoting vasodilatation. MgSo, is a
safe and chaper aternative for 1% line treatment in moderate PPHN and
was chosen to be alternative therapy for PPHN when other conventional
treatments fail, are contraindicated or are not available (Chandran,
2004).
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Sildenafil is a potent and selective inhibitor of cGMP-specific
PDES. This isoenzyme metabolizes cGMP which is the Second-
Messenger of NO and a principle mediator of smooth muscle relaxation
and vasodilatation. By inhibiting the hydrolytic breakdown of CGMP,
sildenafil prolongs the action of CGMP. This results in augmented
smooth muscle relaxation and cause pulmonary vasodilatation.
(Reffelmann and Kloner, 2003). Inhibition of PDES lead to increase the
concentration of cycliccAMP and GMP locally, which in turn leads to
relaxation of pulmonary vasculature smooth muscles so sildenafil
decreases pulmonary vascular resistance in pulmonary hypertensive
neonate.(Humbert,2004)
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AIM OF THE WORK

The aim of this study was to compare the use of sildenafil versus
magnesium sulfate as pulmonary vasodilator in the treatment of persistent
pulmonary hypertension of the newborn in addition to the conventional
therapy in these newborn. Duration to improvement, degree of

Improvement, side effects and outcome were compared.
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EMBRYOLOGICAL DEVELOPMENT OF PULMONARY
ARTERIAL VASCULATURE:-

Development of pulmonary arteries:

The vascular supply to lung buds arises from theegaixth aortic
arches, which arises from truncus arteriousus,ughger end of bulbus

cordis, as it represents the most cranial pareaftitube.

The paired sixth aortic arches give off branchegeteeloping lung
each one divides into ventral (medial) & dorsatgtal) segment. The
ventral segment of the right'@ortic arch forms the proximal part of the
right pulmonary artery which enters the right lumgd while its dorsal
segment disappear (loses its connection withinad@srta). The ventral
segment of the left"6aortic arch forms the main pulmonary artery and
the proximal part of left hilar branches which estéhe left lung bud
while the dorsal segment persists during the imérane life forming the
ductus arteriosus which forms a connection betwheneft pulmonary
artery and the arch of the aorta. The aortic arcdoanect the aortic sac
ventrally with the 2 dorsal aorta dorsally whichsés together form

common dorsal aortéRisau et al., 1990).

e o Pericardum

_,, Penicardial cavity

L Left

g + f trium
 Bulboventricular ;

Figure (1): Formation of cardiac loop
A: 22 days, B; 23 day, C: 24 day
Broken Line: pericardium

(Sadler, 2004)
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Fig (2):-A. Aortic arches and dorsal aortae before transformation into the
definitive vascular pattern. B. Aortic arches and dorsal aortae after the
transformation .Broken lines, obliterated components. Note the patent ductus
arteriosus and position of the seventh intersegmental artery on the left C.The
great arteries in the adult. Compare the distance between the place of origin of
the left common carotid artery and the left subclavian in B and C. After
disappearance of the distal part of the sixth aortic arch (the fifth arches never
form completely), the right recurrent laryngeal nerve hooks around the right
subclavian artery. On the left the nerve remains in place and hooks around the
ligamentum arteriosum (Sadler, 2004).

Besides the different origin of pulmonary artergreent, two other
processes probably contribute to the developmenurd vasculature:

Angiogenesis and vasculogengéiorin and stermark, 1995).

Courseof Pulmonary artery in relation to Aorta:
Two ridges called the right & left major bulbar bumns develop

inside the distal part of bulbus cordis & descendthe direction of
ventricle following a spiral course. Later they dusogether forming

aortico-pulmonary septum. The distal part of bslordis become
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