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Arterial Pressure is determined by:Arterial Pressure is determined by:
–– Propulsion of blood by the heartPropulsion of blood by the heart
–– The resistance to flow of blood through the The resistance to flow of blood through the 

blood vesselsblood vessels

Factors Determining Blood PressureFactors Determining Blood Pressure

FLOW = Δ Pressure/resistance

Δ PRESSURE =  flow x resistance

PoiseuillePoiseuille’’s Laws Law
Q [Flow] =   π ( Pi – Po) r4

8ηl

R [Resistance] = Pi – Po =   8ηl
Q π r4
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Vascular Resistance in PPHNVascular Resistance in PPHN

Vascular Physiology: Limitations of Vascular Physiology: Limitations of 
BP MeasurementsBP Measurements

FLOW = Δ Pressure/resistance

Δ PRESSURE =  flow x resistance

Significant changes in vascular 
resistance might result in changes in 
flow & thus tissue perfusion, without 

recognizable changes in BP

Control of Blood PressureControl of Blood Pressure

Neural regulationNeural regulation
–– Arterial baroreceptorsArterial baroreceptors
–– Autonomic nervous systemAutonomic nervous system
ReninRenin--angiotensin systemangiotensin system
Arginine vasopressinArginine vasopressin
Blood volume, cardiac outputBlood volume, cardiac output
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Clinical Events that Effect BP in the Clinical Events that Effect BP in the 
Newborn InfantNewborn Infant

Blood lossBlood loss
Route of deliveryRoute of delivery
AsphyxiaAsphyxia
Patent ductus arteriosusPatent ductus arteriosus
ApneaApnea
Respiratory supportRespiratory support
Antenatal steroidsAntenatal steroids
Postnatal steroidsPostnatal steroids

Blood Pressure Changes in the Blood Pressure Changes in the 
Newborn InfantNewborn Infant

Low systolic blood pressure at birth is secondary Low systolic blood pressure at birth is secondary 
to low C.O. & peripheral resistanceto low C.O. & peripheral resistance
Systolic BP increases significantly in the first 5 Systolic BP increases significantly in the first 5 
days & continues over the next 6 months, then days & continues over the next 6 months, then 
remains constant until 6 yrs, & then increases remains constant until 6 yrs, & then increases 
until 18 yrsuntil 18 yrs
Increase secondary to:Increase secondary to:
–– Increase in C.O. & peripheral vascular resistanceIncrease in C.O. & peripheral vascular resistance

Blood 
Pressures 

Changes Over 
Time

From, Flynn JT: Ped Nephrol, 
Vol 14, 2000
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What is Hypertension for the VLBW What is Hypertension for the VLBW 
Infant? Infant? 

Systemic Hypertension in the Systemic Hypertension in the 
Newborn InfantNewborn Infant

Hypertension = >95%Hypertension = >95%
–– From adult data with essential hypertensionFrom adult data with essential hypertension
–– Lack of biological significanceLack of biological significance

• 1st Week of Life for Term Infant = >95 mmHg

• Incidence is 0.2 to 2.6%

• Usually related to renal or CV abnormalities

Neonatal Hypertension: Renal Neonatal Hypertension: Renal 
CausesCauses

RenovascularRenovascular
–– ThromboembolismThromboembolism
–– Renal artery stenosisRenal artery stenosis
–– MidMid--aortic coarctationaortic coarctation
–– Renal vein thrombosisRenal vein thrombosis
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Neonatal Hypertension: Renal Neonatal Hypertension: Renal 
CausesCauses

Renal Parenchymal DiseaseRenal Parenchymal Disease
–– Polycystic kidney diseasePolycystic kidney disease
–– MulticysticMulticystic--dysplastic kidney diseasedysplastic kidney disease
–– Tuberous sclerosisTuberous sclerosis
–– Ureteropelvic junction obstructionUreteropelvic junction obstruction
–– Renal hypoplasia, unilateralRenal hypoplasia, unilateral

Neonatal Hypertension: Other Neonatal Hypertension: Other 
CausesCauses

Thoracic aortic coarctationThoracic aortic coarctation
BPD, Decadron useBPD, Decadron use
Congenital adrenal hyperplasiaCongenital adrenal hyperplasia
HyperthyroidismHyperthyroidism
PainPain
SeizuresSeizures
Adrenal hemorrhageAdrenal hemorrhage
ECMOECMO

Diagnostic Test for Neonatal Diagnostic Test for Neonatal 
HypertensionHypertension

Urine analysis (Culture)Urine analysis (Culture)
CBC, platelet countCBC, platelet count
Electrolytes, CaElectrolytes, Ca++++

BUN, creatinineBUN, creatinine
Plasma reninPlasma renin
Chest xChest x--rayray
Renal ultrasound with Doppler flow studiesRenal ultrasound with Doppler flow studies
Cardiac echoCardiac echo
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Diagnostic Test for Neonatal Diagnostic Test for Neonatal 
Hypertension Hypertension –– Additional TestAdditional Test

Thyroid studiesThyroid studies
Nuclear scanNuclear scan
CortisolCortisol
AldosteroneAldosterone
Urine VMA/HVAUrine VMA/HVA
Renal angiogramRenal angiogram
Abdominal CT/MRIAbdominal CT/MRI

HydralazineHydralazine
–– Direct relaxation of arterial smooth muscleDirect relaxation of arterial smooth muscle

Sodium NitroprussideSodium Nitroprusside
–– Nitric oxide donorNitric oxide donor

LabetalolLabetalol
–– Alpha/beta receptor blockageAlpha/beta receptor blockage

PropranololPropranolol
–– ßß-- adrenergicadrenergic--receptor blockadereceptor blockade

Captopril & EnalaprilCaptopril & Enalapril
–– AngiotensinAngiotensin--converting enzyme (ACE) inhibitorconverting enzyme (ACE) inhibitor

Systemic Hypertension in the Systemic Hypertension in the 
Newborn Infant Newborn Infant -- TreatmentTreatment

Neonatal Hypertension: IV Drugs for Acute 
Hypertension

From, Flynn JT: Ped Nephrol, Vol 14, 2000
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Neonatal Hypertension: PO Drugs for 
Acute Hypertension

From, Flynn JT: Ped Nephrol, Vol 14, 2000

Systemic Hypertension in the Systemic Hypertension in the 
Newborn Newborn –– LongLong--term Outcometerm Outcome

Outcome related to causeOutcome related to cause
Large percent come off medications by the Large percent come off medications by the 
first year of lifefirst year of life
Most come off medication by the 2Most come off medication by the 2ndnd year year 
of lifeof life
Chronic hypertension is usually related to Chronic hypertension is usually related to 
congenital renal anomaliescongenital renal anomalies
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