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Is it Really PPHN?  Think Before Starting Sildenafil!
MUNESH TOMAR AND PANKAJ BAJPAI
From the Departments of Pediatric Cardiology and Congenital Heart Diseases, Medanta-The Medicity, Gurgaon, Haryana. India.

The use of sildenafil has become a common practice in neonatal intensive care unit on
clinical ground, because opinion by Pediatric Cardiologist is usually not available especially in
peripheral centers. We consider it essential to share our experience that severe pulmonary
arterial hypertension can be due to some unusual hemodynamics or extremely rare structural
causes which do not require pulmonary vasodilator  therapy.

Key words: Echocardiography,  PPHN, Pulmonary veins stenosis, Vein of Galen
malformation.

Correspondence to:
Dr  Munesh Tomar, Senior Consultant,
Department of Pediatric Cardiology and
Congenital Heart Diseases, Medanta-The
Medicity, Gurgaon,  Haryana, India.
drmuneshtomar@gmail.com
Received: March 12, 2012;
Initial review: April 04, 2012;
Accepted: August 06, 2012.

Following is the description of five cases who were
already receiving oral sildenafil when they were
referred to us.

CASE REPORTS

Case 1: A 35-days-old baby, product of full term normal
delivery with Apgar score of 7,9,9 at 1,5 and 10 minutes,
discharged on 2nd day of life, developed severe
respiratory distress on 3rd  postnatal day associated with
vomiting and got hospitalized in a peripheral centre. The
sepsis screen showed leucocytosis, high C reactive
protein (CRP) and positive blood culture. The child was
ventilated and started broad spectrum antibiotics. Chest
X-ray showed no cardiomegaly but there was patchy
atelectesis in lung parenchyma. Echocardiography
showed severe left ventricle (LV) dysfunction, severe
pulmonary arterial hypertension (PAH) with no mention
of any septal defect. As there was difficulty in weaning off
from ventilator in spite of repeated attempts till 24th day
of life and there was progressive increase in
cardiomegaly and pulmonary plethora, he was referred to
us. We repeated echocardiography that showed very large
patent ductus arteriosus (PDA) shunting left to right  with
large run-off in descending aorta suggestive of large left
to right shunt. LV function was normal. His pulmonary
vasodilator therapy was stopped and he was subjected to
surgical ligation of PDA.

Case 2: A-45-day old female baby was referred to us for
evaluation as there was persistence of  cyanosis and
respiratory distress since birth; and high PA pressure and
moderate-sized PDA with bidirectional shunt on
echocardiography. On examination, there were features
of CHF, PAH and cyanosis (room air oxygen saturation
was 80%). Sepsis screen was negative. Chest X-ray
revealed decreased pulmonary blood flow, normal lung
parenchyma and no cardiomegaly. Repeat echocardio-
graphy  revealed large PDA with right-to-left shunt and

severe PAH. Pulmonary veins could not be profiled.
Therefore CT pulmonary angiography was done to define
pulmonary veins. CT pulmonary angiography revealed
streak like all pulmonary veins and  large PDA.

Case 3: A-30-day old male baby, product of full term
normal delivery with normal APGAR at birth got
discharged on 2nd day of life. On 5th day of life, baby
developed bluishness and respiratory distress requiring
hospitalization.  Echocardiography revealed small ASD
with right to left shunt and severe PAH. As the condition
of the child did not improve and there was continued
requirement for oxygen, he was referred to our centre. On
examination, there was tachycardia, tachypnea and mild
cyanosis (room air saturation 85%). Chest X-ray showed
dextroposition of heart, cardiomegaly,  smaller right lung
volume with no definite lung parenchymal lesion. Repeat
echo showed small fossa ovalis ASD right to left shunt,
mild TR with peak gradient of 98 mmHg (systemic BP =
88 mmHg), no VSD/AP window/PDA and confluent
branch pulmonary arteries with LPA grossly dilated
measuring 10 mm (expected= 4mm) while RPA being
smaller (3.6 mm). Left sided pulmonary veins were
normally connecting while right sided pulmonary veins
could not be profiled. CT pulmonary angiography
revealed right pulmonary veins very thin in calibre
becoming atretic before joining left atrium.

Case 4 and 5: Two full term neonates with normal
APGAR at birth, 20 days and 28 days, old respectively
were referred to us for persistence of signs of PAH, CHF
and oxygen dependency. Chest X-ray showed
cardiomegaly, pulmonary plethora but no lung
parenchymal lesion. Echocardiography revealed
moderate tricuspid regurgitation with peak gradient of 70
mmHg, PFO right to left shunt, dilated right atrium and
right ventricle with no structural heart defect. Ultrasound
head revealed large vein of Galen malformation which
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was confirmed on CT head. Vein of Galen malformation
is one of the rare form of arteriovenous malformation
which can lead to features of CHF even during fetal life.

DISCUSSION

Etiology of pulmonary arterial hypertension in pediatric
patients is multifactorial [1]. Persistent pulmonary
hypertension (PPHN) in term or near-term infants is
reported to vary between 0.43 and 6.8 of 1000 live births
[2]. The treatment for PPHN has evolved over the past
few years considerably which has reduced its morbidity
significantly.

The pulmonary vascular resistance is often increased
in sepsis, especially in the presence of acute lung injury.
Contributing factors are decreased production of nitric
oxide (an endogenous vasodilator) and increased levels
in circulating vasoactive substances, such as
thromboxane and endothelin. Serotonin contribute to
increased pulmonary vascular resistance (PVR) and
pulmonary hypertension in sepsis [3-5].  Acute lung
injury leads to hypoxic pulmonary vasoconstriction, and
this pulmonary pressor response is enhanced by
hypercarbia or acidosis. Case 1 was an example of
increased PVR secondary to sepsis and leading to
bidirectional flow across PDA thus giving false
impression of PPHN. Sildenafil worsened the situation
by inducing CHF in an underlying condition of large PDA
as soon as the sepsis got better. Explanation for LV
dysfunction in the earlier echo cardiography report could
be due to sepsis and PDA might have been missed
probably due to right to left shunt resulting from very high
PVR. Here hemodynamic implication of large PDA in the
setting of  sepsis was important to understand.

Pulmonary vein atresia is a rare congenital
abnormality  resulting from failure of incorporation of the
common pulmonary vein into the left atrium [6]. It can
involve either lung, and usually presents in infants [7,8].
Pulmonary artery hypertension is a frequent association
[9].  Congenital stenosis or atresia of pulmonary veins
(Case 2 and 3) are not the conditions where pulmonary
vasodilator therapy works due to obvious reasons.

The majority of cases of vein of Galen malformation
(94%) are diagnosed in the neonatal period and  present
with high-output cardiac failure. Severe pulmonary

hypertension is a complicating factor [10].  In the past,
the mortality rate for this group was close to 100%.
Recent advances made in the management of these
patients, particularly by the use of endovascular
techniques have significantly altered the prognosis [10].
We do USG cranium in all neonates in whom CHF and
PAH are unexplained as in the case 4 and 5. Sildenafil
will not work in such a situation until the root cause of
PAH is addressed.

We conclude, that in clinical suspicion of PPHN,
common causes such as pneumonia and septal defects
should be excluded. Unnecessary use of pulmonary
vasodilators will do more harm than any benefit if given
in such conditions.

Contributors: All the authors have drafted, designed and
approved the study.
Funding: None; Competing interests: None stated.

REFERENCES

1. Widlitz A, Barst RJ. Pulmonary arterial hypertension in
children. Eur Respir J. 2003;21:155-76.

2. Baquero H, Soliz A, Neira F, Venegas MF, Sola SA. Oral
sildenafil in infants with persistent pulmonary
hypertension of the newborn: A pilot randomized blinded
study. Pediatrics. 2006;117:1077-83.

3. Herve P, Launay JM, Scrobohaci ML, Brenot F,
Simonneau G, Petitpretz P,  et al.  Increased plasma
serotonin in primary pulmonary hypertension. Am J Med.
1995;99:249-54.

4. Sibbald W, Peters S, Lindsay RM. Serotonin and
pulmonary hypertension in human septic ARDS. Crit Care
Med. 1980;8:490-4.

5. Chan CM, Klinger JR. The right ventricle in sepsis. Clin
Chest Med. 2008;29:661-6.

6. Reller MD, McDonald RW, Gerlis LM, Thornberg KL.
Cardiac embryology: basic review and clinical
correlations. J Am Soc Echocardiogr. 1991;4:519-32.

7. Cullen S, Deasy PF, Tempany E, Duff DF. Isolated
pulmonary vein atresia. Br Heart J. 1990; 63:350-4.

8. Nasrallah AT, Mullins CE, Singer D, Harrison G,
McNamara DG. Unilateral pulmonary vein atresia:
diagnosis and treatment. Am J Cardiol. 1975;36:969-73.

9. Swischuk LE, L’Heureux P. Unilateral pulmonary vein
atresia. AJR. 1980;135:667-72.

10. Gailloud P, O’Riordan DP, Burger I, Levrier O, Jallo G,
Tamargo RJ, et al. Diagnosis and management of vein of
Galen aneurysmal malformations. J Perinatol.  2005;
25:542-51.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


