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Capnography 
the ventilation vital sign 

Kyle David Bates, MS, NREMT-P, CCEMT-P 
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Measurement of gases 
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CO2 diffuses into 
bloodstream 

Adapted from Anatomy and Physiology for Emergecy Care 

93% diffuses into 
RBCs 

7% remains 
dissolved in 

plasma 

23% binds to 
hemoglobin forming 

carbaminohemoglobin 

70% converted to 
carbonic acid 

Carbonic acid breaks 
down into hydrogen and 

bicarbonate 

Hydrogen 
removed by 

buffers Bicarbonate 
moves out of RBC 

Capnography measures ventilation 
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CO2 + H2O = H2CO3 
Carbon Dioxide     Water        Carbonic Acid 
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H2CO3 = H + HCO3  
Carbonic Acid     Hydrogen   Bicarbonate 
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Metabolic Alkalosis 

Taking the garbage out 
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Metabolic acidosis w/ respiratory alkalosis 
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Metabolism 
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Pathological mismatch 
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V/Q V/Q PaCO2  
EtCO2  Measuring EtCO2 colors, numbers, waves 
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No sampling tube 
No obstruction 

No pollution 
No delay 

Advantages 

Eye obscured 
Heavy sensor 

Long cord 
Intubated patient 

Disadvantages 

Side stream 
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Easy to connect 
Awake patients 

Advantages 

Recording delay 
Obstruction 

Air/vapor pressure 
Ped alt waveform 

Disadvantages 
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Practical Capnography 
pathological causes 
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Practical Capnography 
confirmation of ett placement 

Colormetric False Negative 

EETT
TT  

PPll
aacc

eemm
eenn

tt  

Waveform Correct Placement 

EETT
TT  

PPll
aacc

eemm
eenn

tt  



11/27/11 

11 

Colormetric False Positive  
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Practical Capnography 
interpreting the readings 

Hypocapnia 
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Misplaced/dislodged ETT 
Obstruction of the tube 
No active ventilations 

Equipment malfunction 

Sudden decrease 
Zero/near zero without waveform 
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DDislodgement 

OObstruction 

PPneumothorax 

EEquipment 
Sudden decrease 
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Direct laryngoscopy 
Check MVD 

Check connections 
Consider pulling 

Sudden decrease 
Zero/near zero without waveform 
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Low, but non-zero, with waveform 
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Direct laryngoscopy 
Consider obstruction 

Check for leak 
Check ventilator 

Sudden decrease 
Low, but non-zero, with waveform Exponential decrease with waveform 
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Decreased CO2 production 
Decreased CO2 delivery 

Decreased CO2 elimination 

Gradual Decrease with Waveform 
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Kinked ETT 
Bronchospasm 
Mucous plug  

Organized waveform without plateau 
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Hypercapnia 
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Hypoventilation 
Partial airway obstruction 

Increased metabolism 

Acute but transient Rise with Waveform 
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Increased CO2 delivery 
(bicarb admin, tourniquet release, seizure)  

Bronchospasm relief 

Steady State with Waveform 
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Special Considerations  
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CPR effectiveness 
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A diagnostic tool 
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Cardiac Asthma? 
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Sampling tube leak 
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