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RespiratoryRespiratory
SystemSystem



The respiratory system’s main function:The respiratory system’s main function:

ExhalationExhalation

InhalationInhalation



Child vs. Adult AirwayChild vs. Adult Airway



C.E. Card InformationC.E. Card Information

�2 Cards / Provider

�Category 1�Category 1

�ALS Topic # 02900

�BLS Topic # 01301           



TerminologyTerminology

Capnography: the measurement and 
numerical display of end-tidal CO2 
concentration, at the patient’s airway, 
during a respiratory cycle.



TerminologyTerminology

Capnograph:  the graphical representation of the 

concentration or partial pressure of expired CO2 

during a respiratory cycle in a “waveform” format.



Benefits of Capnography UseBenefits of Capnography Use

� Verifying endotracheal vs. esophageal 
intubations

� Continuous monitoring of the airway, post 
intubation and during transport
Continuous monitoring of the airway, post 
intubation and during transport

� Accessing effectiveness of CPR

� Decision tool for terminating resuscitation 
efforts in PEA and/or Asystole.

� Assessing cardiac output in pt.s in PEA



Benefits of Capnography Use cont.Benefits of Capnography Use cont.

� Help assess the severity of respiratory 
distress (CO2 retention)distress (CO2 retention)

� Help assess the degree of circulatory 
failure from shock (of any cause)



Types of CO2 MonitorsTypes of CO2 Monitors

� Colorimetric Monitors

� Infrared Monitors



Colorimetric Monitoring TechnologyColorimetric Monitoring Technology

� Uses a hygroscopic 
disc coated with a 
substance that reacts 
with CO2 to form H+ 
ions.

� This occurs when 
CO2 is exhaled, 
causing the pH to 
decrease changing 
the disc from purple 
to tan.

CO2 concentration changes from .03-.05%, when disc is purple,

to 2.0-5.0% with exhaled air from the trachea – turning the disc tan.



Colorimetric Monitoring TechnologyColorimetric Monitoring Technology

cont.cont.

� Color change should 
be evaluated after the 
sixth ventilation.

� Does not work if it 
becomes wet.  becomes wet.  

Be careful to monitor 
how well device is 
working if fluid in 
the ET tube or in 
pt.’s with pulmonary 
edema!



Infrared Monitoring Infrared Monitoring 

� Uses a variety of different monitoring 
technology.

� Measures the percentage of CO2 that is present 
through the third phases of expiration cycle.through the third phases of expiration cycle.

� Based on CO2 diffusion from pulmonary arterial 
blood carried to the pulmonary capillary beds of 
the alveoli – where gas exchange occurs.

� Dependant upon adequate circulation and 
pulmonary perfusion.



Infrared Monitoring TechnologyInfrared Monitoring Technology

Mainstream
� Sensor located 

directly in pt.’s 
breathing circuitbreathing circuit

� Used primarily on 
intubated patients.

� Sensor has a longer 
warm up time before 
gas sample is 
analyzed.



Infrared Monitoring TechnologyInfrared Monitoring Technology

Sidestream

� Sample is removed 
from pt.’s airway and 
delivered to a distant delivered to a distant 
sensor.

� Can be used on non-
intubated patients.

� Min. sample volume 
100cc – 150cc.



Infrared Monitoring TechnologyInfrared Monitoring Technology

� Microstream
� Sample is obtained 

from center of the 
lumen of airway 
adapter.adapter.

� Can be used on 
intubated and non-
tubated patients

� Min. sample vol. 50 cc

� Sampling device is 
disposable.



Analyzing the CO2 WaveformAnalyzing the CO2 Waveform

The CO2 waveform can be analyzed from 
five basic characteristics:

1. Height

2. Frequency

3. Rhythm

4. Baseline

5. Shape



The Normal  / End Tidal ValueThe Normal  / End Tidal Value

35 - 38 mm HG or 5% ETPCO2

1. Height is determined by end tidal CO2 value

2. Frequency determined by respiratory rate

35 - 38 mm HG or 5% ETPCO2

1. Height is determined by end tidal CO2 value

2. Frequency determined by respiratory rate2. Frequency determined by respiratory rate

3. Rhythm determined by state of the respiratory 

center

4. The baseline should be at zero level

5. Shape is compared to that of normal respiration

2. Frequency determined by respiratory rate

3. Rhythm determined by state of the respiratory 

center

4. The baseline should be at zero level

5. Shape is compared to that of normal respiration



The Normal CapnographThe Normal Capnograph



Interpretations of CapnographsInterpretations of Capnographs

� Esophageal Intubation



Interpretations of CapnographsInterpretations of Capnographs

� Esophageal Intubation



Interpretations of CapnographsInterpretations of Capnographs

� Hyperventilation



Interpretations of CapnographsInterpretations of Capnographs

� Hypoventilation



Gradually increasing EtCO2Gradually increasing EtCO2

� Possible causes:
Hypoventilation
Rising body temperature/malignant 
hyperthermia
Increased metabolism
Partial airway obstruction
Absorption of CO2 from exogenous source



Interpretations of CapnographsInterpretations of Capnographs

� Leakage between sample tube and 
capnograph.



Interpretations of CapnographsInterpretations of Capnographs

Pediatric Respirations



Sudden loss of EtCO2 to zero Sudden loss of EtCO2 to zero 
or near zeroor near zero

Possible causes:
Airway disconnection
Dislodged ET tube/esophageal intubation
Totally obstructed/kinked ET tube
Complete ventilator malfunction



Sustained low EtCO2 with good Sustained low EtCO2 with good 
alveolar plateaualveolar plateau

Possible causes:
Hyperventilation
Hypothermia
Sedation, anesthesia



Sustained low EtCO2 without Sustained low EtCO2 without 

alveolar plateaualveolar plateau

� Possible causes:
Incomplete exhalation
Partially kinked ET tube
Brochospasm
Mucous plugging
Poor sampling techniques



Exponential decrease in EtCO2Exponential decrease in EtCO2

� Possible causes:
Cardiopulmonary arrest
Pulmonary embolism
Sudden hypotension; massive blood loss
Cardiopulmonary bypass



Pitfalls to CapnographyPitfalls to Capnography

Things to Remember



Pitfalls to CapnographyPitfalls to Capnography

� In and by themselves, end-tidal CO2 
detectors (colormetric or infrared) should 
not be used solely as a means to confirm 
proper ET placement.

� They are a tool to be used in addition to � They are a tool to be used in addition to 
visualization of vocal cords, bilateral 
breath sounds and chest rise, tube 
condensation.

� All forms of capnography have a potential 
for inaccurate readings.



Pitfalls to CapnographyPitfalls to Capnography

Potential sources of inaccuracies:

1. Cap expired

2. Cap got wet from medications

3. Excessive PE3. Excessive PE

4. CO2 in the esophagus or stomach

- Pt.s who ingested large amounts

carbonated liquid prior to arrest.

5. Extended down time.



Pitfalls to Capnography:Pitfalls to Capnography:

Potential sources of inaccuracies:

1. Mechanical malfunction.

2. Sensor not heated or out of calibration.2. Sensor not heated or out of calibration.

3. Sample tubing kinked or blocked

4. Residual CO2 in stomach or   
esogphogus.

5. Extended down time.

6. Extremely low initial readings 

during cardiac arrest.



Questions??????Questions??????


