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Capnography	is	a	critical	tool	for	EMS	providers	to	assess	ventilatory	status	in	real-time.	By	monitoring	end-tidal	carbon	dioxide	(ETCO2)	levels	and	analyzing	the	capnography	waveform,	healthcare	professionals	can	confirm	airway	placement,	evaluate	ventilation	quality,	and	monitor	circulation.	Understanding	how	to	interpret	capnography	results	is
essential	for	making	informed	clinical	decisions	in	prehospital	settings.capnography	monitoring	plays	a	vital	role	in	determining	treatment	options	for	patients	with	diminished	breath	sounds,	wheezing,	or	crackles.	waveform	capnography	provides	valuable	information	about	air	movement	in	the	lungs,	helping	clinicians	make	informed	decisions	about
patient	care.	in	cases	of	bronchospasm,	a	sharp	spike	and	plateau	in	the	waveform	can	indicate	air	being	trapped	in	the	alveoli,	while	an	upright	and	crisp	waveform	suggests	no	bronchospasm	and	respiratory	distress	from	another	cause.	capnography	also	helps	guide	ventilation	settings,	as	hypoventilation	can	lead	to	hyperventilation,	which	causes
excess	CO2	loss	and	a	sharp	downward	spike	on	the	waveform.clinicians	should	titrate	ventilation	to	achieve	an	ETCO2	level	between	35-45	mmHg,	while	oxygenation	should	be	optimized	to	achieve	an	SPO2	of	92%.	capnography	is	essential	for	confirming	correct	advanced	airway	placement	and	providing	documentable	proof.	it	also	detects	shock,
with	low	ETCO2	levels	indicating	poor	systemic	perfusion.	training	for	emts	on	capnography	usage	is	crucial,	as	it	can	help	identify	issues	during	bag-valve	mask	ventilation	and	provide	valuable	feedback	on	compression	quality.Capnometry	and	capnography	are	crucial	tools	for	monitoring	exhaled	carbon	dioxide	levels	in	patients.	Capnometry
provides	a	numerical	value	for	ETCO2,	while	capnography	offers	a	more	comprehensive	measurement	displayed	in	both	graphical	and	numerical	forms.	This	has	led	to	capnography	being	the	most	widely	recommended	method	for	monitoring	ETCO258.Capnography	devices	can	be	configured	as	either	sidestream	or	mainstream.	Sidestream	devices
have	a	CO2	sensor	located	in	the	monitoring	device,	which	is	at	a	distance	from	the	patient.	The	exhaled	CO2	is	diverted	into	the	device	via	a	sampling	tube	of	six	to	eight	feet	in	length.	Mainstream	devices,	on	the	other	hand,	integrate	a	CO2	sensor	and	a	sampling	cell	into	a	small	device	connected	directly	to	the	airway.Sidestream	devices	can
monitor	both	intubated	and	non-intubated	patients,	while	mainstream	devices	are	primarily	used	for	intubated	patients.	Despite	this,	sidestream	measurement	has	been	the	most	common	type	of	ETCO2	measurement	modality	in	Canadian	facilities.	Capnography	devices	come	in	various	forms,	including	hand-held	portable	devices	or	modules
integrated	into	other	medical	equipment.The	use	of	capnography	allows	healthcare	providers	to	monitor	a	patient's	ventilation	status	in	real-time,	enabling	them	to	identify	potential	breathing	complications	and	respond	accordingly.	This	can	lead	to	timely	intervention	and	prevent	deterioration	to	a	more	critical	point.	A	2011	audit	in	the	UK	found
that	failure	to	use	capnography	was	responsible	for	82%	of	events	resulting	in	death	or	brain	injury	in	the	ICU.However,	if	capnography	is	used	or	interpreted	incorrectly,	it	may	lead	to	unnecessary	patient	interventions.	Capnometry	can	capture	an	otherwise	self-resolving	incident	of	respiratory	depression,	which	might	also	lead	to	unnecessary
interventions.	ETCO2	monitoring	using	capnography	devices	has	applications	across	various	hospital	and	pre-hospital	settings.Anesthesiologists	have	been	using	capnography	for	decades	to	monitor	ETCO2	in	patients	receiving	general	anesthesia.	The	use	of	capnography	helps	prevent	or	reduce	adverse	events,	such	as	respiratory	depression	and
hypoxia.	In	2012,	the	Canadian	Anesthesiologists'	Society	updated	its	guidelines	to	make	capnography	part	of	the	standard	of	care	in	anesthesia	practice.Recently,	advances	in	technology	and	scientific	understanding	have	expanded	the	use	of	capnography	beyond	anesthesiology.	It	is	now	used	to	monitor	CPR	effectiveness	in	cardiac	arrest	patients,
continuous	monitoring	in	emergency	rooms	and	ICUs,	during	ambulatory	transport,	and	to	confirm	ETT	placement.	The	American	Heart	Association's	Advanced	Cardiovascular	Life	Support	guidelines	recommend	the	use	of	quantitative	waveform	capnography	during	CPR.Emerging	evidence	suggests	that	capnography	may	be	valuable	in	the	early
post-operative	period,	particularly	for	patients	with	a	history	of	obstructive	sleep	apnea	or	those	receiving	high	doses	of	opioids.	Monitoring	ventilation	with	ETCO2	measurement	could	improve	patient	safety	and	clinical	outcomes.Capnography	plays	a	crucial	role	in	early	detection	of	clinical	deterioration,	particularly	in	cardiac	output	and	pulmonary
blood	flow	monitoring.	By	incorporating	respiratory	rate	and	exhaled	CO2	values,	capnography	helps	clinicians	detect	warning	signs	of	ventilatory	compromise	earlier	than	pulse	oximetry	readings.	This	technology	has	become	a	standard	of	care	for	general	anesthesia,	as	well	as	moderate	and	deep	procedural	sedation.The	use	of	ETCO2	monitoring
has	expanded	beyond	the	operating	room	to	other	specialties,	including	critical	care,	toxicology,	and	emergency	medicine.	Clinicians	can	monitor	ETCO2	invasively	or	noninvasively	to	guide	decision-making,	with	paCO2	readings	obtained	through	arterial	blood	gas	samples.	Typical	capnometry	readings	range	between	35	and	45	mmHg	in	healthy
patients.However,	ETCO2	monitoring	is	not	without	its	limitations.	The	correlation	between	ETCO2	and	partial	pressure	of	carbon	dioxide	(paCO2)	can	increase	variability	with	age,	pulmonary	disease,	cardiac	dysfunction,	and	other	conditions	commonly	found	in	critically	ill	patients.	In	fact,	changes	in	ETCO2	and	paCO2	are	often	poorly	correlated
and	may	even	go	in	opposite	directions.The	preferred	monitoring	tool	for	patients	receiving	mechanical	ventilation	is	ABG	sampling,	as	it	provides	a	more	accurate	measurement	of	PaCO2.	Cautious	use	of	ETCO2	is	required	when	caring	for	patients	with	unhealthy	lungs	who	require	mechanical	ventilation	due	to	its	inherent	inaccuracies.ETCO2
monitoring	has	multiple	applications	in	various	clinical	settings,	including	confirming	tracheal	airway	placement	and	detecting	esophageal	intubation.	Continuous	ETCO2	monitoring	can	help	detect	airway	migration	or	loss	of	the	airway,	particularly	during	transport.Capnography	serves	as	an	early	indicator	of	airway	compromise	and	a	more	accurate
indicator	of	tube	dislodgement	than	auscultation.	It	also	provides	insight	into	respiratory	and	cardiovascular	function	by	monitoring	ventilation	and	CO2	removal.	Poor	ventilation	and	rising	CO2	can	lead	to	respiratory	acidosis	and	cardiovascular	collapse,	which	may	go	undetected	with	pulse	oximetry.During	cardiopulmonary	resuscitation	(CPR),
ETCO2	monitoring	is	essential	for	feedback	on	chest	compressions,	with	readings	between	10	and	20	mmHg	indicating	adequate	compression	quality.	Continuous	capnography	also	aids	in	detecting	rapid	CO2	upstroke,	which	could	indicate	a	return	of	spontaneous	circulation.ECO2	monitoring	technology	is	vital	in	detecting	early	changes	in	clinical
status	and	preventing	harm.	A	noninvasive	passive	leg	raise	(PLR)	test	can	help	predict	a	patient's	responsiveness	to	a	fluid	bolus	by	simulating	its	effects	on	preload.	By	analyzing	the	ETCO2	waveforms,	healthcare	professionals	can	interpret	various	phases,	such	as	the	respiratory	baseline,	exhalation,	and	inhalation.Capnography	monitoring	provides
healthcare	professionals	with	real-time	data	to	make	clinical	decisions	that	support	patient	safety	and	optimal	outcomes,	while	minimizing	the	need	for	additional	invasive	procedures,	even	though	established	evidence	is	still	lacking	to	develop	concrete	guidelines.	We	know	that	ETCO2	monitoring	offers	several	benefits	during	intubation,	CPR,
sedation,	and	other	critical	care	situations.Airway	Monitoring	with	EtCO2:	A	Crucial	Tool	for	Effective	Patient	Carecapnography	is	a	noninvasive	technique	that	measures	the	partial	pressure	or	maximal	concentration	of	carbon	dioxide	(CO2)	at	the	end	of	an	exhaled	breath,	expresed	as	persentage	of	CO2	or	mmHg.	the	normel	values	are	5%	to	6%
CO2,	wich	is	eqivalent	to	35-45	mmHg.	CO2	reflects	kardiac	outpout	(ko)	and	pulmoner	blood	flow	as	the	gas	is	transportd	by	the	venous	sistem	to	the	rite	side	of	the	heart	and	then	pumpd	to	the	lungs	by	the	rite	ventrikals.	wen	ko2	difuses	out	of	the	lungs	into	the	exhalded	air,	a	device	calld	capnometer	measurs	the	partial	preshure	or	maxmal
koncentration	of	CO2	at	the	end	of	exhilation.	the	term	kapnografi	referes	to	the	noninvasiv	measurement	of	the	partial	presure	of	carbon	dioxeen	(ko2)	in	exhalded	breath	expresd	as	ko2	koncentration	over	time.	the	relashunship	of	ko2	koncentration	to	time	is	grafikally	representd	by	the	ko2	waveform,	or	kapnogramm.	changes	in	the	shape	of	the
kapnogramm	are	diagnostikl	of	diseas	kondishions,	while	changes	in	end-tidale	ko2	(etko2),	the	maxmal	ko2	koncentration	at	the	end	of	each	tidal	breath,	kan	be	usd	to	assesse	disease	sekurity	and	respon	to	treatemnt.	kapnografi	is	also	the	most	reilible	indikater	that	an	endotrakhal	tube	is	placd	in	the	trakea	after	intubasion.capnography	is	als	a
distinkt	physiologic	function	thats	musst	be	assed	in	both	intubated	and	spontaneously	breathing	patients.	puls	oximetry	provids	instansious	feedback	about	oksijenation	(see	"Puls	oximetry").	kapnografi	provids	instansious	information	about	ventilation	(how	efectivley	ko2	is	being	eliminitd	by	the	pulmoner	sistem),	perfusion	(how	efectivley	ko2	is
being	transporttd	throo	the	vaskular	sistem),	and	metabolisme	(how	efectivley	ko2	is	being	produkted	by	seluler	metabolisme).kapnografi	becam	a	ruteen	part	of	anessthesia	practis	in	Europa	in	the	1970s	and	in	the	Unitd	Statd	in	the	1980s.	it	is	now	part	of	the	standard	of	care	for	all	patients	reseving	general	anessthesia	(see	"Monitoring	during
anessthesia",	section	on	'kapnografi')	and	is	an	emerging	standard	of	care	in	emergency	medikal	servis,	emergency	medicine,	and	intensive	care.
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