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ObjectivesObjectives

 Describe the correlation of noninvasive monitoring and 
other physiologic measurements.

 Identify the technology available for noninvasive monitoring 
of gas exchange.

 Identify clinical areas in which noninvasive monitoring may 
help to improve patient assessment and treatment.
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RationaleRationale



Blood and AirBlood and Air



Linking Oxygenation & Ventilation Linking Oxygenation & Ventilation 



Vital Signs Vital Signs 

Heart Rate
Blood Pressure
Temperature
Respiratory Rate



ABG vs. 
Continuous Monitoring 

ABG vs. 
Continuous Monitoring 

Arterial Blood Gases
Pulse Oximetry (SpO2)
Capnography (ETCO2)
Transcutaneous (SpO2/CO2)



Pulse Oximetry



SpO2 Value 





EquipmentEquipment



EquipmentEquipment



Probe Selection and PlacementProbe Selection and Placement



Issues with Pulse OximetryIssues with Pulse Oximetry







Practice PearlsPractice Pearls

When in doubt, feel for a pulse (signal strength 
matters)
Consider SpO2 a diagnostic tool
Know the limitations of the technology
Correlate patient condition with SpO2 reading 
Use the right probe for the situation
Know the technology (you are the expert)



Capnography: End Tidal CO2Capnography: End Tidal CO2



Capnography Clinical 
Applications

Capnography Clinical 
Applications

– Verification of ETT Placement
– CPR
– Trend ETCO2

– Brain death study
– Conscious sedation
– Patient transport
– Deadspace measurement



SpO2 versus ETCO2SpO2 versus ETCO2

Pulse Oximetry
 Oxygen saturation
 Reflects oxygenation
 SpO2 changes lag 

when patient is 
hypoventilating or 
apneic

 Should be used with 
capnography

Capnography
 Carbon dioxide
 Reflects ventilation
 Hypoventilation of apnea     

detected immediately
 Should be used with pulse 

oximetry





EquipmentEquipment



Deadspace





• Waveform / colorimetric device for ETT 
placement verification.

• Use as a guide for mechanical ventilator 
management.

• Use during transport of  intubated patient.
• Identification of  exhalation abnormalities.
• Measure and manage Vd/Vt
• Use during CPR



Capnography Practice PearlsCapnography Practice Pearls

 ETCO2 – PaCO2 gradient reflects degree of 
deadspace and lung impairment.

 Sections and fluid interfere with signal.
Minimize patient/ventilator disconnections. 
 Low ETCO2 values indicate trouble.
Changes over time as patient changes.
 Issues are usually the patient, not the monitor. 
Chasing normal values may not be possible



TC Monitoring of Gas ExchangeTC Monitoring of Gas Exchange
Transcutaneous monitoring measures skin-

surface PO2 and PCO2.

 Induces hyperperfusion by local warming of the 
skin. 

Measures partial pressure of oxygen and carbon 
dioxide electrochemically.

Need to monitor the adequacy of oxygenation & 
ventilation in all patient populations. 

Need to measure the response to diagnostic & 
therapeutic interventions.



Transcutaneous MonitoringTranscutaneous Monitoring



Transcutaneous SensorTranscutaneous Sensor



Conscious SedationConscious Sedation

Dermatology ENT
Radiation Oncology ED
Bronch Suite GI
General surgery Urology
Interventional radiology Dentistry
Interventional cardiology ???



Conscious SedationConscious Sedation

 Planning the Administration of Moderate or 
Deep Sedation or Anesthesia

 “Depth & Adequacy of Respiration”
 Usually done with 3 lead ECG & SpO2

 May trigger Rapid Response Team activity



NPPV and HFNCNPPV and HFNC



Transcutaneous vs 
Capnography

Transcutaneous vs 
Capnography





Range 17-109 mm Hg
Heart failure, pneumonia, 
asthma, COPD





1. Correlate with ABG
2. Use to asses adequacy of  ventilation
3. Use to asses tissue perfusion
4. Avoid thick skin/edema
5. Rotate sensor sights
6. Follow manufacturer recommendations



Transcutaneous Monitoring Transcutaneous Monitoring 

 Neonatal to Adult population 
 Sensor sites are plentiful
 Monitoring TcPCO2 has appeal
 Technology has arrived
 Correlation studies have been DONE!!!!
 Help decide ABG sampling timing
 Reduce ABG samples
 Accurate data leads to clinical decisions



SummarySummary

Monitoring ensures rapid detection of 
changes in the clinical status.

Allows for accurate assessment of progress 
and response interventions.

Use non-invasive techniques when possible.
Monitoring is crucial for patient safety



Thanks for your attention!Thanks for your attention!


