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Capnography for Emergency Care

2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care

Part 7.1: Adjuncts for Airway Control and Ventilation
Even when the endotracheal tube is seen to pass through the vocal cords and tube 
position is verified by chest expansion and auscultation during positive-pressure ventila-
tion, rescuers should obtain additional confirmation of placement using an end-tidal CO2
or esophageal detection device (Class IIa). There is a high risk of tube misplacement, dis-
placement, or obstruction, especially when the patient is moved.

Circulation 2005;112;51-57; originally published online Nov 28, 2005; ISSN: 1524-4539.
Copyright © 2005 American Heart Association. All rights reserved. Print ISSN: 0009-7322.

To reduce the risk of unrecognized tube misplacement or displacement, providers should
use a device such as an exhaled CO2 detector or an esophageal detector device to confirm
endotracheal tube placement in the field, in the transport vehicle, on arrival at the hospital,
and after any subsequent movement of the patient.

Part 7.4: Monitoring and Medications
Although end-tidal CO2 serves as an indicator of cardiac output produced by chest com-
pressions and may indicate return of spontaneous circulation (ROSC), there is little other
technology available to provide real-time feedback on the effectiveness of CPR.

End-tidal CO2 monitoring is a safe and effective noninvasive indicator of cardiac output
during CPR and may be an early indicator of ROSC in intubated patients.

End-tidal CO2 monitoring during cardiac arrest can be useful as a noninvasive indicator of
cardiac output generated during CPR (Class IIa).

In the patient with ROSC, continuous or intermittent monitoring of end-tidal CO2
provides assurance that the endotracheal tube is maintained in the trachea. End-tidal CO2
can guide ventilation, especially when correlated with the PaCO2 from an arterial blood gas
measurement.

Circulation 2005;112;78-83; originally published online Nov 28, 2005; Copyright © 2005 American
Heart Association. All rights reserved. Print ISSN: 0009-7322.

Pediatric
Exhaled CO2 detection is the recommended primary technique to confirm correct endotra-
cheal tube placement when a prompt increase in heart rate does not occur after intubation.

Monitor exhaled CO2, especially during transport and diagnostic procedures. Insert a 
gastric tube to relieve and help prevent gastric inflation.

Neonatal
Exhaled CO2 detection is effective for confirmation of endotracheal tube placement in
infants, including very low birth weight infants (LOE 5).

Except for intubation to remove meconium, exhaled CO2 detection is the recommended
method of confirmation. (Class IIa)

2005 American Heart Association (AHA) Guidelines for Cardiopulmonary Resuscitation (CPR) and
Emergency Cardiovascular Care (ECC) of Pediatric and Neonatal Patients American Heart Association
Pediatrics 2006; 117; 989-1038.
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Emergency Department

2005 Emergency Nurses Association (ENA)

Patients undergoing sedation and analgesia require frequent assessments of their vital signs
such as heart rate, blood pressure, respiratory rate, and pulse oximetry; cardiopulmonary
status including cardiac monitoring, breath sounds, skin color, oxygen saturation, and
exhaled carbon dioxide.

Emergency Nurses Association Position Statement Procedural Sedation and Analgesia in the Emergency
Department. Revised and Approved by the ENA Board of Directors: July, 2005.

2005 American College of Emergency Physicians (ACEP)

Standard physical examination methods, such as auscultation of lungs and epigastrium,
visualization of chest movement and fogging in the tube, are not sufficiently reliable to
exclude esophageal intubation in all situations.

End-tidal CO2 detection, either qualitative, quantitative or continuous, is the most accurate
and easily available method to monitor correct endotracheal tube position in patients who
have adequate tissue perfusion.

Pulse oximetry and esophageal detector devices are not as reliable as end-tidal CO2
determinations in patients who have adequate tissue perfusion.

For patients in cardiac arrest and for those with markedly decreased perfusion, direct 
visualization or other methods of confirmation should be done when end-tidal CO2 does
not confirm tracheal intubation.

American College of Emergency Physicians; Verification of Endotracheal Tube Placement; August, 2005.

Emergency Medical Services (EMS)

2007 National Association of EMS Physicians 

In the patient with a perfusing rhythm, end-tidal CO2 detection is the best method for veri-
fication.

In the absence of a perfusing rhythm, capnography may be extremely helpful, and may be
superior to colorimetric methods.

The esophageal detector device may be unreliable in certain clinical setting and should be
used as an adjunct to other confirmatory methods.

Verification of Endotracheal Tube Placement Following Intubation. Robert E. O’Connor, MD, MPH,
Robert A. Swor, DO, for the National Association of EMS Physicians Standards and Clinical Practice
Committee; Approved 2/99; Reaffirmed 2/07.
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Emergency Medical Services (EMS) cont’d.

2005 Minnesota EMSC Pediatric ALS Protocols

H. Intubation (without Rapid Sequence Induction)
Patient has no protective airway reflexes.

5. Patent airway assessment
a) Confirm and document proper ETT placement:

(1) Visualized tube passing through vocal cords

(2) Bilateral breath sounds over lungs and lack of sounds over epigastric area

(3) Rise and fall of chest wall with ventilations

(4) Mist in the tube

(5) Rising pulse oximeter

(6) Positive EtCO2 device indication.

2005 American College of Emergency Physicians (ACEP) 

Standard physical examination methods, such as auscultation of lungs and epigastrium,
visualization of chest movement and fogging in the tube, are not sufficiently reliable to
exclude esophageal intubation in all situations.

End-tidal CO2 detection; either qualitative, quantitative or continuous, is the most accurate
and easily available method to monitor correct endotracheal tube position in patients who
have adequate tissue perfusion.

Pulse oximetry and esophageal detector devices are not as reliable as end-tidal CO2
determinations in patients who have adequate tissue perfusion.

For patients in cardiac arrest and for those with markedly decreased perfusion, direct 
visualization or other methods of confirmation should be done when end-tidal CO2 does
not confirm tracheal intubation.

American College of Emergency Physicians; Verification of Endotracheal Tube Placement; August, 2005.

Guidelines for emergency tracheal intubation immediately following traumatic injury 

The intubation protocols and study conclusions indicate that carbon dioxide monitoring
should be performed during emergency tracheal intubation.

Carbon dioxide monitoring is recommended for emergency tracheal intubation in trauma
patients by multiple professional organizations. These groups include the National
Association of Emergency Medical Technicians, the American College of Emergency Physicians,
the National Association of EMS Physicians, the Italian Societies of Neurosurgery and
Anesthesia and Intensive Care, the American College of Surgeons, Committee on Trauma, the
American College of Emergency Physicians, and the National, Association of EMS Physicians.

The American College of Surgeons Committee on Trauma requires a capnography device
for Level I-IV trauma center verification.

EAST Practice Management Guidelines; 2002, Eastern Association for the Surgery of Trauma;
http://www.east.org/tpg/intubation.pdf
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Emergency Medical Services (EMS) cont’d.

Orange County EMS System Protocols 

Airway Management - Adult
Following intubation with ETT, LMA, or Combitube, confirm proper placement:

• Record end-tidal CO2 and monitor continuously.

• Patients should not have a step down in the method used to record end-tidal CO2. For
instance, if the patient is initially monitored with a capnographic waveform 
(e.g. LifePak 12), this should not be switched to colorimetric device for monitoring 
end-tidal CO2.
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