
Blood Gas InterpretationBlood Gas Interpretation





Oxygen TherapyOxygen Therapy
MonitoringMonitoring

•• PaPaOO22

•• Saturation (SaSaturation (SaOO22))

•• Oxygen content (Oxygen content (OO22 Ct)Ct)













Venous OximetryVenous Oximetry

•• Mixed venous oxygen saturationMixed venous oxygen saturation

SvOSvO22

Surrogate forSurrogate for

•• Systemic oxygen delivery and consumptionSystemic oxygen delivery and consumption

•• Central venous oxygen saturationCentral venous oxygen saturation

ScvOScvO22

Oxygen extractionOxygen extraction

•• Brain and the upper part of the bodyBrain and the upper part of the body

•• Low SvOLow SvO22 or ScvOor ScvO22

Mismatch between OMismatch between O22 delivery/tissue Odelivery/tissue O22 needneed



Venous OximetryVenous Oximetry

•• OO22 consumption independent of deliveryconsumption independent of delivery

More can be extracted as neededMore can be extracted as needed

Fails when delivery drops low enoughFails when delivery drops low enough

•• With decreased deliveryWith decreased delivery

Compensation failsCompensation fails

•• More extractionMore extraction

Low ScvOLow ScvO22 means tissue hypoxiameans tissue hypoxia

•• Increased metabolic stressIncreased metabolic stress



Venous OximetryVenous Oximetry

•• Low SvOLow SvO22

Delivery not increase as tissue needs increaseDelivery not increase as tissue needs increase

Delivery decreases for some reasonDelivery decreases for some reason

•• Decrease arterial O2 contentDecrease arterial O2 content

•• Decrease CODecrease CO

•• Response to tissue hypoxiaResponse to tissue hypoxia
Increase COIncrease CO

Increase extractionIncrease extraction

•• Decrease SvO2Decrease SvO2

•• Normal response as in exerciseNormal response as in exercise

Drop SvO2Drop SvO2

•• Not mean tissue hypoxiaNot mean tissue hypoxia

•• Response to prevent hypoxiaResponse to prevent hypoxia

•• CompensationCompensation



Venous OximetryVenous Oximetry

•• Scvo2 < Svo2 = 2Scvo2 < Svo2 = 2--3%3%
Normal individualsNormal individuals
Lower body blood supply not just O2 deliveryLower body blood supply not just O2 delivery

•• KidneysKidneys
•• GItGIt
•• LiverLiver

•• Scvo2 > Svo2 = 8%Scvo2 > Svo2 = 8%
ShockShock
Less blood delivered lower bodyLess blood delivered lower body
Higher extraction O2Higher extraction O2

•• ScvO2 is equivalent to SvO2ScvO2 is equivalent to SvO2
In clinical decisionsIn clinical decisions



Venous OximetryVenous Oximetry

•• Low ScvOLow ScvO22 in shockin shock

Global increase oxygen extractionGlobal increase oxygen extraction

Compensation failingCompensation failing

•• In face of adequate loading (PaoIn face of adequate loading (Pao22 > 80)> 80)

CausesCauses

••Decreased CODecreased CO

•• Inadequate PCVInadequate PCV



Venous OximetryVenous Oximetry

GoalGoal

•• ScvO2 > 70%ScvO2 > 70%

Pao2 > 80Pao2 > 80

CureCure

•• Fluid therapyFluid therapy

•• InotropeInotrope -- dobutaminedobutamine

•• Blood transfusionBlood transfusion

Only guideOnly guide –– it can lieit can lie

•• LowLow –– insufficient O2 delivery, poor lung loadinginsufficient O2 delivery, poor lung loading

•• HighHigh –– good delivery but many not be everywheregood delivery but many not be everywhere



DonDon’’t trust the numberst trust the numbers

without feeling the patient!without feeling the patient!
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Pulmonary HypertensionPulmonary Hypertension

•• Sequela to many cases of ALISequela to many cases of ALI

•• Increased pulmonary vascular resistanceIncreased pulmonary vascular resistance

Inflammatory mediatorsInflammatory mediators

Severe hypoxemiaSevere hypoxemia



Persistent Pulmonary HypertensionPersistent Pulmonary Hypertension
of the Neonateof the Neonate

•• PPHPPH--NN

•• Right to left shuntingRight to left shunting

Foramen ovaleForamen ovale

Ductus arteriosusDuctus arteriosus

•• Reversion to fetal circulationReversion to fetal circulation

Adaptive advantageAdaptive advantage

Achieve adequate systemic cardiac outputAchieve adequate systemic cardiac output

•• NeonateNeonate’’s unique abilitys unique ability

Exist in a hypoxemic stateExist in a hypoxemic state

Regain CO by shuntingRegain CO by shunting

Survive pulmonary hypertension without systemic ischemiaSurvive pulmonary hypertension without systemic ischemia



Pulmonary HypertensionPulmonary Hypertension

1.0 F1.0 FIO2IO2 trialtrial

•• PaoPao22 < 100 torr after 15< 100 torr after 15--20 min20 min

•• Shunt fraction > 30%Shunt fraction > 30%

•• Cause of the hypoxemiaCause of the hypoxemia extrapulmonaryextrapulmonary

Large cardiac shuntLarge cardiac shunt

PPHNPPHN





Pulmonary HypertensionPulmonary Hypertension

Pulmonary hypertensionPulmonary hypertension
•• Failure to make the birth transitionFailure to make the birth transition –– PPHNPPHN

Imbalance of vasodilators and vasoconstrictorsImbalance of vasodilators and vasoconstrictors

Nitric oxide and endothelinNitric oxide and endothelin

•• Regression to fetal circulationRegression to fetal circulation –– PPHNPPHN
Perinatal hypoxemiaPerinatal hypoxemia

Cytokine showersCytokine showers

•• SecondarySecondary
Pulmonary diseasePulmonary disease

Septic shockSeptic shock

ALIALI



Pulmonary HypertensionPulmonary Hypertension
TherapyTherapy

Traditional therapyTraditional therapy
•• Maximize exposure to OMaximize exposure to O22

Ventilation with 100% oxygenVentilation with 100% oxygen

•• Alkalinize arterial pHAlkalinize arterial pH
Mild hyperventilationMild hyperventilation
Treatment with basesTreatment with bases

•• Maintain systemic blood pressureMaintain systemic blood pressure
Counterbalance the pulmonary pressureCounterbalance the pulmonary pressure

•• ALI will counteract these approachesALI will counteract these approaches

Inhaled NO therapyInhaled NO therapy
•• 5 to 205 to 20 ppmppm
•• Immediate effectImmediate effect
•• Significant pulmonary toxicity possibleSignificant pulmonary toxicity possible

Free radicalsFree radicals



Pulmonary HypertensionPulmonary Hypertension
TherapyTherapy

NONO -- Mechanism of actionMechanism of action
•• VasodilationVasodilation

IncreasingIncreasing cGMPcGMP levelslevels

Relaxation of the pulmonary vasculatureRelaxation of the pulmonary vasculature

Type VType V phosphodiesterasephosphodiesterase inhibitorsinhibitors
•• Selectively preventSelectively prevent cGMPcGMP destructiondestruction

•• Endogenous nitric oxideEndogenous nitric oxide

•• Pulses of exogenous nitric oxidePulses of exogenous nitric oxide

•• Currently availableCurrently available
SildenafilSildenafil

VardenafilVardenafil

TadalafilTadalafil


