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Sedation in Gastrointestinal endoscopy 
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SUMMARY

Best sedation practices for interventional gastrointestinal 
endoscopy involve the consideration of many patients’ fac-
tors, including age, medical history, clinical status, level of 
anxiety as well as physician’s access to anaesthesia support. 
Conscious sedation itself would lead to serious complica-
tions, even to mortality in non-skilled hands or in not well 
organized units. The increasing technical complexity of the 
endoscopic procedures frequently requires deeper levels of 
sedation, which can be advantageous for patient comfort 
and for achievement of higher quality procedures, especial-
ly in children and elderly patients who are difficult to coop-
erate with.
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COlONOSCOPY

Colonoscopy	is	basic	to	the	investigation	of	lower	Gi	
tract	disorders.	as	pain	and	vasovagal	reactions	are	com-
mon	during	the	procedure,	administration	of	sedation	and	
analgesia	is	imperative.1	

techniques	of	sedation	must	guarantee	the	comfort	and	
safety	of	patients,	as	well	as	rapid	recovery	to	enable	dis-
charge	from	the	endoscopy	unit	as	soon	as	possible.2	

Moderate	sedation,	deep	sedation,	general	anesthesia,	
inhalation	of	nitrous	oxide	and	alternative	methods	such	

as	acupuncture,	use	of	relaxation	music	and	hypnothera-
py	have	been	used.3	

While	in	some	countries	gastroenterologists	use	se-
dation	only	in	difficult	cases	of	colonoscopy,	others	use	
deep	sedation	or	general	anesthesia.	Moderate	sedation	
is	the	most	widely	used	method	for	colonoscopy.4,5	this	
level	of	sedation	is	appropriate	when	provided	by	a	com-
bination	of	an	opiate	and	a	benzodiazepine.6	the	usual	
combinations	used	in	this	setting	are	midazolam	with	me-
peridine,	and	midazolam	with	fentanyl.	Meperidine	has	
longer	duration	of	effect	and	increased	incidence	of	post-
procedural	nausea	and	vomiting,	compared	with	fentan-
yl.	Meperidine	has	active	metabolites	that	cause	seizures	
when	accumulated.	Fentanyl	can	cause	muscle	rigidity	
as	well	as	thoracic	rigidity	that	could	impair	ventilation.	
although	the	combination	of	benzodiazepine	and	opioids	
is	thought	to	be	safe	and	acceptable	even	in	the	anesthe-
siology	community,	Patel	et	al	demonstrate	that	deep	se-
dation	occurs	frequently	during	elective	endoscopy	with	
meperidine	and	midazolam.7	More	specifically,	among	
80	patients	studied	undergoing	endoscopic	procedures	
in	the	Gi	tract,	54%	passed	into	a	state	of	deep	sedation	
and	11%	of	them	were	colonoscopies.	one	explanation	
could	be	the	synergistic	effect	caused	by	the	combination	
of	these	medications.	thus,	the	recommended	initiation	
of sedation would be Ό of the dose of opiate being given 
as	mono-therapy,	followed	by	(10	min	later)	titration	of	
the	benzodiazepine	according	to	the	patient	need.8	the	
addition	of	diphenydramine	as	an	adjunct	to	sedation	for	
colonoscopy	improves	sedation.9

Despite	satisfactory	comfort,	for	most	patients	a	com-
bination	of	midazolam	with	opiates	is	not	ideal.	the	above	
combination	causes	synergistic	sedation	and	increases	the	
likelihood	of	ventilatory	depression.7,10	the	duration	of	the	
effects	of	this	combination	is	usually	longer	than	the	time	
required	for	the	procedure,	and	their	use	requires	prolonged	
recovery,	resulting	in	delayed	hospital	discharge.11	
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Because	colonoscopy	requires	rapid	turnover	of	pa-
tients,	an	agent	with	rapid	onset	and	offset	of	action,	and	
convenient	titrability	of	anesthetic/analgesic	depth	would	
be	ideal.	over	the	last	few	years,	there	has	been	growing	
interest	in	the	use	of	short	acting	agents	like	propofol	or	
remifentanil	during	endoscopic	procedures.12-15	

the	 advantages	of	propofol	 compared	 to	benzodi-
azepines	and	narcotics	are	directly	related	to	its	proper-
ties:	a	more	rapid	onset	of	action,	full	relief	from	dis-
comfort	and	rapid	recovery	to	alertness	without	residual	
sedative	effects	or	imponderable	anterograde	amnesia.	as	
most	endoscopic	units	are	coming	under	increasing	finan-
cial	pressures,	economic	arguments	for	improved	efficien-
cy	like	faster	patient	discharge	or	reduction	of	procedure	
time,	are	important	factors	cited	in	the	rationale	for	using	
propofol	in	routine	endoscopy.	Propofol	patients	also	re-
port	a	higher	degree	of	satisfaction	compared	to	benzodi-
azepine	patients.16	Propofol	has	been	used	as	a	sole	agent	
or	in	combination	with	benzodiazepines	or	narcotics	dur-
ing	colonoscopy.17-19	the	combination	of	propofol	with	a	
benzodiazepine	has	been	primarily	used	to	ensure	deep	
sedation20	or	to	reduce	the	required	quantities	of	the	rath-
er	expensive	propofol.21	

the	combination	schemes	prove	to	be	more	efficient	in	
targeting	conscious	sedation.	in	a	1999	review,	lazzaro-
ni	et	al	mention	that	anaesthesiologists	have	used	propo-
fol	in	combination	with	low	dose	of	midazolam,	fentanyl	
and	alfentanil	to	produce	effective	sedo-analgesia.22	How-
ever	non-anesthesiologists	need	to	be	extremely	worried	
of	this	sort	of	practice,	since	propofol	acts	synergistically	
with	both	midazolam23	and	alfentanil.24	

Reimann	and	colleagues	used	propofol	in	combina-
tion	with	benzodiazepines	rather	than	an	opioid.21	their	
paper	reports	a	study	of	79	patients	undergoing	colonos-
copy	who	were	randomly	assigned	to	receive	either	mid-
azolam,	with	or	without	nalbuphine	(group	i);	or	midazol-
am	(2	mg)	and	repetitive	increments	of	propofol	(group	
ii).	Unsurprisingly,	patients	in	group	i	required	a	relative-
ly	large	dose	of	midazolam	(mean	dose	9	mg),	and	59%	
subsequently	needed	additional	analgesia	with	nalbuphine	
(mean	dose	20	mg)	to	ensure	completion	of	the	colonos-
copy.	Equally	predictable	was	group	ii	in	the	synergistic	
sedation	group,	who	received	only	2	mg	of	midazolam	
and	a	relatively	modest	dose	of	propofol,	recovered	much	
sooner	after	the	procedure	(mean	17	min)	compared	with	
group	i	(mean	93	min).	

in	another	study	by	Paspatis	et	al11	a	total	of	120	con-
secutive	patients	undergoing	colonoscopy	in	a	prospective	
study	were	randomly	assigned	to	receive	either	midazolam	

plus	propofol	 (group	a)	or	midazolam	with	pethidine	
(meperidine).	the	results	of	this	study	suggest	that	syner-
gistic	sedation	with	a	low	dose	of	midazolam	combined	
with	propofol	was	superior	to	a	standard	combination	of	
midazolam	and	the	opioid	pethidine	for	colonoscopies	as	
far	as	patient	comfort	and	recovery	times	are	concerned.

although	propofol	has	been	widely	used	during	colo-
noscopy,	it	is	not	an	innocuous	medication.	it	is	more	dan-
gerous	than	the	traditional	sedative	agents.	the	principal	
and	most	important	risk	of	propofol	use	is	its	narrow	ther-
apeutic	range.	this	poses	the	danger	that	patients	might	
inadvertently	slip	into	a	state	of	deep	sedation	or	gener-
al	anesthesia	with	concomitant	impairment	of	spontane-
ous	ventilation.	in	contrast	to	benzodiazepines,	no	rever-
sal	agents,	such	as	flumazenile,	is	available,	and	patient	
resuscitation	must	be	carried	out	using	the	jaw	thrust	ma-
neuver,	positioning	of	a	nasopharyngeal	tube	or	even	pos-
itive	pressure	bag	ventilation.	Due	to	the	short	duration	
of	effect,	this	intervention	is	fortunately	required	for	only	
a	few	minutes.	Nevertheless,	endoscopists	must	be	aware	
of	this	potential	danger	and	alert	themselves	to	any	pro-
longed	period	of	apnea.25	it	is	therefore	essential	that	those	
administering	propofol	are	trained	in	advanced	cardiac	
life	support	(aCls)	and	airway	management.	indeed,	in	
some	countries,	propofol	use	is	restricted	solely	to	the	an-
esthesiologists.16	

in	the	literature,	the	use	of	propofol	is	often	associat-
ed	with	deep	sedation.17	it	is	noteworthy	to	mention	that	
the	level	of	sedation	is	primarily	dose	dependent.	When	
propofol	is	used	as	a	single	substance,	the	lacking	analge-
sic	effect	may	possibly	lead	endoscopists	to	aim	for	deep-
er	levels	of	unconsciousness	increasing	the	propofol	dose	
and	possibly	the	related	side	effects.16	

Quite	often,	multiple	doses	of	bolus	propofol	are	re-
quired	to	raise	the	level	of	patient	tolerance	during	a	colon-
oscopy.	this	frequently	results	in	the	patient’s	being	ob-
tund	and	meeting	the	criteria	for	deep	sedation	or	even	
general	anaesthesia.	this	development	is	not	fully	pre-
dictable,	and	depends	greatly	on	the	patient’s	physical	
status,	age,	and	coexisting	diseases.	there	is	a	very	slip-
pery	slope	between	mild	sedation	and	general	anesthesia	
with	the	use	of	this	drug,	even	in	skilled	hands.	anesthe-
siologists	face	this	clinical	challenge	day	in	and	day	out,	
and	even	recent	residency	graduates	have	experienced	this	
with	thousands	of	patients.26	

anesthesiologists	have	proposed	regimens	in	which	
propofol	is	combined	with	an	analgesic	and/or	another	
sedative.27	Due	to	the	mentioned	lack	of	analgesic	prop-
erties,	the	combined	use	with	a	pain-relieving	drug	is	ra-
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tional.	Nevertheless,	non	anesthesiologists	should	be	ex-
tremely	cautious	of	possible	side	effects	since	the	drugs	
act	synergistically	and	may	cause	ventilatory	depression.28	
the	combination	of	propofol	with	an	opioid	always	ne-
cessitates	a	reduction	in	dosage	of	propofol.29	a	long	act-
ing	opioid	(such	as	pethidine)	can	be	administered	in	ad-
vance8	but	ideally,	the	profile	of	effect	of	the	administerd	
drug	should	be	comparable	and	not	abolish	the	benefits	of	
propofol.	From	this	point	of	view,	the	combination	with	
a	very	short-acting	(and	highly	potent)	opioid,	such	as	al-
fentanil	or	remifentanil	would	make	sense	for	painful	pro-
cedures.24,30	

one	rarely-cited	benefit	regarding	propofol’s	safety	is	
that	the	major	negative	effects	of	the	drug	develop	con-
currently	with	when	the	most	attention	is	being	focused	
on	the	patient.	therefore,	any	alteration	in	physiologic	
parameters	can	be	detected	immediately.	this	stands	in	
contrast	to	benzodiazepines	where	active	metabolites	may	
have	their	largest	effect	after	cessation	of	endoscopic	pro-
cedure.31	as	a	result,	patients	having	received	benzodiaz-
epine	sedation	may	experience	a	delayed	desaturation	and	
hypoxemia	in	the	recovery	area,	when	they	are	not	under	
close	attention.	

Remifentanil	 during	 colonoscopy	 has	 been	 used	
alone24,31,33	or	in	combination	with	propofol.34	Very	few	
studies	have	investigated	the	use	of	remifentanil	as	a	single	
agent	for	monitored	anesthesia	care	during	colonoscopy.

in	these	studies,	remifentanil	has	been	compared	with	
propofol.	

the	use	of	remifentanil	as	a	sole	agent	during	colon-
oscopy	has	been	investigated	in	the	study	by	Manolaraki	
et	al24	and	compared	with	the	sedative	scheme	midazolam	
plus	pethidine.	in	this	study,	the	authors	tested	the	hypoth-
esis	that	if	pain	relief	was	adequate	during	colonoscopy,	
sedation	would	no	longer	be	required.	this	hypothesis	was	
originally	introduced	by	Moerman	et	al.32

in	the	study	by	Manolaraki	et	al,24	the	authors	com-
pared	remifentanil	with	the	sedative	combination	of	benzo-
diazepines	plus	opioids.	Use	of	remifentanil	in	endoscopic	
units	might	have	advantages	over	other	drugs	because	of	
its	profound	analgesic	effects,	rapid	onset	and	offset	time,	
rapid	titration	to	the	individual	patient’s	requirements,	and	
intermittent	pain	during	colonoscopy.32,33	in	this	study	the	
authors	concluded	that	remifentanil	during	colonoscopy	
provides	sufficient	pain	relief	with	better	hemodynamic	
stability,	less	respiratory	depression,	and	significantly	fast-
er	recovery	and	hospital	discharge	than	moderate	sedation	
with	midazolam	and	pethidine.24

Moerman	et	al32	compared	remifentanil	and	propofol	
for	MaC	(Monitor	anesthesia	Care)	during	colonoscopy.	
in	this	study,	remifentanil	provided	efficient	pain	relief,	
faster	recovery	of	cognitive	functions,	and	a	smoother	he-
modynamic	profile	than	propofol	when	administered	by	
trained	professionals.	additionally,	they	reported	a	signif-
icant	difference	in	patient	satisfaction;	it	was	significantly	
higher	in	the	propofol	than	in	the	remifentanil	group.

in	the	study	of	Bouvet	et	al,33	remifentanil	and	propo-
fol	were	used	for	patient-control	analgesia	(PCa)	during	
digestive	endoscopic	procedures.	the	authors	concluded	
that	self-administration	of	remifentanil	is	as	effective	as	
self	administration	of	propofol.

a	relative	new	-under	development-	sedative	agent	
for	colonoscopy	is	a	propofol	prodrug,	Fospropofol.35,36	
Blood	levels	of	propofol	after	administration	of	fospro-
pofol	reach	lower	peak	levels	and	are	more	sustained	than	
after	administration	of	intravenous	propofol.	this	effect	
creates	ease	of	administration,	because	in	short-duration	
endoscopic	procedures,	such	as	colonoscopies,	patients	
may	only	require	a	single	dose	of	fospropofol.	to	improve	
pain	control	and	to	facilitate	targeting	moderate	sedation,	
fospropofol	is	co-administered	with	a	narcotic,	typically	
fentanyl.	a	major	potential	advantage	of	fospropofol	is	
that	the	drug	manufacturer	is	seeking	approval	from	the	
Food	and	Drug	administration	for	administration	by	non-
anesthesiologists.

in	conclusion,	training	in	endoscopic	sedation	is	the	
most	important	factor	for	a	safe	and	successful	comple-
tion	of	a	colonoscopy.	it	remains	to	be	seen	whether	pro-
pofol	or	other	power	sedative	new	drugs	like	fospropofol	
gain	the	necessary	approval	to	be	administrated	by	non-
anesthesiologists.	

Sedation in ERCP and EUS
ERCP	and	EUs	are	advanced	endoscopic	procedures	

that	are	more	complex	compared	with	colonoscopy	and	
EGD.	Because	these	procedures	last	longer	than	usual,	en-
doscopies	of	the	Gi	tract	often	cause	lack	of	patient	toler-
ance	and	cooperation.	

in	recent	years,	ERCP	has	almost	solely	been	used	for	
therapeutic	purposes.	as	a	result,	many	ERCP	procedures	
like	intrahepatic	stone	removal,	stent	placement	or	ERCP	
in	patients	with	Billroth	ii	operations	present	great	diffi-
culty	and	risk.37	

EUs	with	or	without	FNa	is	a	lengthy	procedure,	the	
instruments	used	are	broader	than	conventional	ones	with	a	
bulky	and	stiff	tip	(edge)	so	the	procedure	is	accompanied	



	 153sedation	in	Gastrointestinal	endoscopy	Part	2

by	comparatively	greater	patient	discomfort.	aside	from	
being	used	for	diagnostic	purpose,	EUs	is	used	for	thera-
peutic	purposes	like	cyst	diversion	or	stent	placement.38	

the	success	of	the	above	endoscopies	is	widely	attrib-
uted	to	adequate	patient	cooperation.	in	such	cases,	good	
quality	of	sedation	is	of	great	importance.	Compared	with	
colonoscopies	and	EGDs	which	are	usually	performed	
with	moderate	sedation,	ERCPs	and	EUs	are	usually	com-
pleted	with	deep	sedation.39	

a	combination	of	benzodiazepines	and	opiates,	the	
medication	used	most	commonly	by	gastroenterologists,	
provides	adequate	analgesia	and	sedation	during	ERCP	
and	EUs.	Midazolam	and	pethidine	are	the	usual	com-
bination	regimens	that	can	cause	moderate	or	deep	seda-
tion	depending	on	the	doses	of	those	medications	used	
and	patient	age.	Despite	satisfactory	comfort	for	most	pa-
tients	undergoing	ERCP	and	EUs,	a	combination	of	mi-
dazolam	with	opiates	is	not	ideal.	the	synergistic	seda-
tion	caused	by	their	combination	increases	the	duration	
of	the	effects	of	these	drugs,	the	likelihood	of	ventilatory	
depression	and	prolonged	recovery	time.7,10.11	Moreover,	
sedation	with	benzodiazepines	is	unsuitable	for	alcoholic	
and	stressful	patients	as	well	as	for	patients	with	chronic	
use	of	benzodiazepines.	Endoscopies	failed	in	up	to	30%	
of	those	patients.40

in	recent	years	propofol	has	been	included	in	lots	of	
gastroenterology	units.	originally	propofol	was	used	in	
some	endoscopic	units	under	the	supervision	of	anesthesi-
ologists.	the	quick	initiation	and	recovery	of	propofol	se-
dation,	the	easy	titration	of	the	drug,	the	excellent	quality	
of	sedation	and	the	patient	and	endoscopists	satisfaction	
are	the	most	important	reasons	for	propofol	use.	Moreover,	
propofol	has	no	active	metabolites	and	undergoes	short	liv-
er	clearance	after	iv	administration,	so	it	does	not	influence	
patients	in	cases	of	prolonged	administration.

the	first	prospective	randomized	study	about	propo-
fol	sedation	during	ERCP	comes	from	Germany.41	in	this	
study,	99	patients	received	propofol	40(<60	Kg)	or	60(>60	
Kg)	mg	bolus	and	20	mg	bolus	doses	without	up	limitation.	
Ninety-eight	patients	received	midazolam	(2.5	mg	bolus)	
and	up	to	10	mg	supplemental	doses.	Propofol	caused	a	
more	rapid	onset	of	sedation	than	midazolam.	Mean	recov-
ery	times	as	well	as	the	recovery	score	were	significantly	
shorter	with	propofol.	Propofol	provided	better	patient	co-
operation	than	midazolam	but	procedure	tolerability	was	
rated	the	same	by	both	groups	of	patients.	Changes	in	vi-
tal	signs	were	observed	at	comparable	frequencies	with	
temporary	oxygen	desaturation	occurring	(<85%)	in	6	
patients	in	the	propofol	group	and	in	4	patients	receiving	

midazolam	(not	significant).	an	episode	of	apnea	had	to	
be	managed	by	mask	ventilation	via	an	ambu	bag	(lasting	
8	min)	in	one	of	the	patients	receiving	propofol	sedation.	
the	conclusion	of	this	study	was	that	propofol	sedation	in	
ERCP	is	more	effective	than	midazolam,	safe	under	ade-
quate	patient	monitoring	and	associated	with	a	faster	post-
procedural	recovery.

in	another	study	by	Junk	et	al,42	80	patients	were	ran-
domized	to	sedation	with	propofol	or	midazolam	during	
ERCP.	Midazolam	was	given	by	the	endoscopist	and	ti-
trated	to	the	patients’	response	to	a	maximum	dose	of	15	
mg	per	patient.	in	the	propofol	group	an	anesthesiologist	
administered	the	propofol	at	an	initial	bolus	dose	of	0.5-
3	mg/Kg	and	then	at	a	rate	of	4-8	mg/Kg/h	according	to	
the	desired	sedation	level.	as	in	previous	studies	recov-
ery	times	were	significantly	shorter.	the	endoscopists	and	
the	patients	both	judged	the	quality	of	sedation	to	be	bet-
ter	in	the	propofol	group.	it	is	important	to	point	out	that	
in	1/5	of	midazolam	sedated	patients	the	procedure	was	
not	completed	by	midazolam	as	the	sole	agent.	there	were	
no	differences	in	blood	pressure,	pulse,	or	oxygen	satu-
ration	between	the	two	groups.	one	patient	in	the	propo-
fol	group	suffered	a	protracted	apneic	phase	accompanied	
by	hypotension.	these	complications	were	managed	by	
manual	ventilation	and	drug	therapy.	in	this	study	propo-
fol	prove	to	be	an	excellent	sedative	for	ERCP.	Because	
of	the	narrow	therapeutic	window,	close	patient	monitor-
ing	is	recommended.

in	the	study	by	Vargo	et	al	gastroenterologists,	trained	
in	advanced	cardiac	life	support,	administered	propofol	
or	midazolam	and	meperidine	for	ERCP	and	EUs	in	75	
patients.	Monitoring	with	capnography	allowed	for	rap-
id	titration	of	propofol	at	the	earliest	signs	of	respiratory	
depression.	Capnography	during	sedation	contribute	to	
better	patient	monitoring	of	respiratory	activity	and	al-
lowed	for	early	detection	of	depressed	respiration	com-
pared	to	pulse	oxymetry	or	visual	assessment.25	this	study	
shows	that	propofol	leads	to	significantly	improved	re-
covery	of	baseline	activity	and	food	intake	24	hours	af-
ter	the	procedure.	

When	propofol	was	administrated	in	high	risk	octoge-
narians,43	it	provided	significantly	better	patient	cooper-
ation	than	midazolam/meperidine,	shorter	recovery	time	
and	lower	number	of	desaturation	events.	

the	first	study	where	a	combination	of	midazolam	and	
propofol	was	used	in	ERCP	comes	from	Germany.	in	this	
study44	239	patients	undergoing	ERCP	or	EGD	were	ran-
domized	to	receive	propofol	alone	or	in	combination	with	
midazolam	intravenously.	the	authors	concluded	that	se-
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dation	with	propofol	and	midazolam	requires	a	lower	total	
dose	of	propofol,	but	otherwise	has	no	superior	sedation	
efficacy	and	is	associated	with	a	slower	post-procedure	
recovery	than	sedation	with	propofol	alone.

the	first	study	where	oral	midazolam	was	combined	
with	iv	propofol	in	ERCP,	comes	from	Greece.	Paspatis	
et	al	randomized	91	patients	to	receive	propofol	alone	or	
in	combination	with	7.5	mg	of	midazolam	per	os	30	min	
before	ERCP.	the	authors	concluded	that	synergistic	se-
dation	with	midazolam	and	propofol	significantly	reduc-
es	the	dose	of	propofol	required	as	well	as	anxiety	levels	
before	the	procedure.45

in	an	italian	study46	propofol	sedation	was	commenced	
by	a	target-controlled	infusion	system	(tCi).	this	sys-
tem	automatically	adjusts	the	rate	of	infusion	of	propofol	
to	maintain	a	desired	(target)	concentration.	this	study	
looks	into	whether	administration	of	propofol	with	tCi	
could	improve	the	sedation	of	patients	undergoing	ERCP.	
the	tCi	system	provides	safe	and	effective	sedation	dur-
ing	ERCP.	in	this	study,	an	anesthesiologist	delivered	the	
propofol.

as	regards	safety	of	propofol	sedation	by	registered	
nurses,	a	large	multicentre	study	has	recently	presented	
data	from	36743	endoscopies	(782	ERCP	and	EUs).	there	
were	no	cases	requiring	endotracheal	intubation	or	cases	
resulting	in	death,	neurologic	sequelae,	or	other	perma-
nent	injury.	the	rate	of	respiratory	events	requiring	assist-
ed	ventilation	ranged	from	1	per	500	to	1	per	1000	cases.47	
the	conclusion	was	that	trained	nurses	and	endoscopists	
can	administer	propofol	safely	for	endoscopic	procedures.	
Nurse-administered	propofol	sedation	is	one	potential	so-
lution	to	the	high	cost	associated	with	anesthetist-deliv-
ered	sedation	for	endoscopy.

in	ERCP	and	EUs,	procedures	where	deep	sedation	is	
usually	required,	propofol	seems	to	constitute	a	substitute	
sedative	agent	for	midazolam.	

Sedation in Elderly patients 
Geriatric	patients	are	defined	as	those	65	years	of	age	

and	over.	advanced	age	patients	are	those	80	years	of	age	
and	over.	For	patients	in	any	age	group,	endoscopy	should	
be	applied	only	when	the	results	will	materially	influence	
management	or	outcome.	increased	attention	should	be	
paid	to	the	risk	engendered	by	age-related	diseases,	such	as	
cardiac	and	pulmonary	dysfunction.	significant	risk	may	
outweigh	the	acknowledged	benefits	of	a	procedure.	

Most	gastrointestinal	endoscopy	is	performed	with	the	
benefit	of	conscious	sedation.	a	variety	of	physiologic	pro-

cesses	contribute	to	the	increase	in	sensitivity	and	risks	for	
conscious	sedation	in	geriatric	patients.	the	aging	process	
is	characterized	by	a	progressive	decline	in	organ	func-
tion	beginning	in	the	fourth	decade	but	accelerating	dur-
ing	what	is	traditionally	known	as	geriatric	years	beyond	
the	sixth	decade.	arterial	oxygenation	progressively	dete-
riorates	with	age,	with	or	without	supplementation.	Cen-
tral	nervous	system	depressants	produce	greater	respira-
tory	depression	and	a	greater	incidence	of	transient	apnea	
and	episodic	respiration.	Basal	metabolic	requirements	and	
consequent	body	heat	production	decline,	putting	elderly	
patients	at	risk	for	hypothermia	during	prolonged	periods	
of	sedation.	the	age-related	increase	in	lipid	fraction	of	the	
body	mass	yields	an	expansion	of	the	distribution	volume	
for	pharmacologic	agents,	which	are	highly	lipid	soluble,	
including	benzodiazepines.	Combined	with	reduced	hepat-
ic	and	renal	clearance	mechanisms,	this	can	prolong	the	re-
covery	of	elderly	patients	after	sedation.	a	complex	inter-
play	between	heightened	CNs	sensitivity	and	alterations	in	
drug	receptors,	volume	of	distribution	and	intercompart-
mental	transfer	contributes	to	the	reduced	dosage	require-
ments	for	all	of	the	standard	agents	used	in	conscious	se-
dation.	age-related	diseases	and	overly	rapid	or	excessive	
dosing	contribute	more	to	the	cardio-pulmonary	complica-
tions	of	conscious	sedation	than	does	age	alone.	

the	modification	in	conscious	sedation	practices	in	the	
geriatric	population	is	administration	of	fewer	agents	at	a	
slower	rate	and	lower	cumulative	dose.	Midazolam	and/
or	narcotics	are	generally	used.	the	initial	dose	should	be	
lower	and	titration	should	be	more	gradual	to	allow	assess-
ment	of	the	full	effect	at	each	dose	level.48

Sedation in paediatric patients
Paediatric	endoscopies	are	usually	carried	out	by	pae-

diatric	gastroenterologists.	occasionally,	paediatric	sur-
geons	may	be	trained	in	endoscopy.	Because	children	are	
not	simply	young	adults,	optimal	performance	of	endos-
copy	in	these	patients	requires	an	adequate	knowledge	and	
understanding	of	paediatrics	and	a	thorough	understand-
ing	of	the	child’s	medical	background.49	

in	many	practice	settings,	however,	adult	endoscopists	
are	called	upon	to	provide	advanced	therapeutic	endoscop-
ic	services,	such	as	ERCP	and	EUs,	or	basic	endoscopic	
services	when	paediatric	gastroenterologists	are	unavail-
able.	to	provide	appropriate	care	for	the	child	in	such	cir-
cumstances,	a	team	approach	is	required	with	the	paedi-
atrician	or	the	paediatric	gastroenterologist	and	the	adult	
endoscopist	present.

Paediatric	patients	with	presumed	normal	gastric	emp-
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tying	should	be	fasted	before	elective	sedation	for	a	mini-
mum	of	2	hours	after	ingesting	clear	liquids.50	

the	american	academy	of	Paediatrics	guideline	on	se-
dation	follows	the	recommendations	of	the	asa	for	gen-
eral	anaesthesia	and	advises	fasting	from	breast	milk	for	
4	hours	and	from	formula,	nonhuman	milk,	and	solids	for	
6	hours	before	elective	sedation.50	the	risks	of	sedation	
without	appropriate	fasting	in	emergency	cases	must	be	
weighed	against	the	necessity	for	the	procedure	and	the	
expected	benefit.	in	these	cases,	the	lightest	sedation	able	
to	achieve	successful	completion	of	the	procedure	should	
be	used.	some	institutions	often	have	specific	preproce-
dure	fasting	guidelines.	Prolonged	fasts	without	fluids	are	
more	difficult	for	young	children,	so	morning	procedures	
and	timely	schedules	are	desirable.

oral	and	nasal	administration	of	benzodiazepines	is	
useful	for	the	premedication	of	paediatric	patients	before	
administering	iV	sedation.	Peak	serum	concentrations	and	
central	nervous	system	effects	are	reached	10	minutes	af-
ter	intranasal	midazolam	and	about	20	to	30	minutes	after	
oral	ingestion.	in	a	randomized	controlled	trial	intranasal	
midazolam	(0.2	mg/kg)	significantly	reduced	negative	be-
haviours	during	separation	from	parents,	but	did	not	influ-
ence	tolerance	for	venipuncture	or	EGD51	compared	with	
intranasal	saline.	Discomfort	and	irritation	from	nasal	ad-
ministration	largely	negated	the	limited	benefit	on	sepa-
ration	anxiety.	another	placebo	controlled	trial	evaluated	
oral	ingestion	of	0.5	mg/kg	of	midazolam	in	a	flavoured	
syrup	(1:1	mixture	of	2.5	ml	syryp	and	2.5	ml	injectable	
midazolam	5mg/ml=end	dilution	2.5mg/ml).52	oral	mida-
zolam	significantly	improved	the	ease	of	separation	from	
parents	and	of	iV	insertion,	the	degree	of	amnesia	for	iV	
insertion,	comfort	during	the	procedure,	and	both	patient	
and	parental	satisfaction	scores.	Physiologic	monitoring	
parameters	were	not	altered	prior	to,	during,	or	after	the	
procedure,	and	there	were	no	differences	in	pre-procedure	
time,	dosages	of	parenteral	sedatives,	procedure	length,	
post-procedure	recovery,	or	time	of	discharge.	Premedi-
cation	with	oral	midazolam	has	also	been	shown	to	reduce	
the	dose	of	propofol,	allows	for	easier	iv-line	placement,	
easier	separation	from	the	parents,	it	reduces	pain	induced	
by	the	iv-line	placement,	and	provides	greater	patient	com-
fort	than	a	placebo.15,53	

Most	gastrointestinal	endoscopy	is	performed	with	the	
benefit	of	conscious	sedation	or	general	anesthesia.54	Pedi-
atric	conscious	sedation	is	most	commonly	performed	us-
ing	midazolam,	with	or	without	fentanyl	or	meperidine.	as	
in	adults,	incorporation	of	midazolam	in	sedation	regimens	
yields	improved	amnesia	affects	in	pediatric	patients.55	
When	Fentanyl	is	administrated,	less	midazolam	is	need-

ed	than	when	meperidine	is	given	with	midazolam.56	ad-
ditionally,	shorter	recovery	times	occur	when	fentanyl	is	
used	compared	with	meperidine.	

administration	should	be	weight	based	and	titrated	by	
response,	allowing	adequate	time	between	doses	to	assess	
effects	and	need	for	additional	medication.	Despite	antici-
pated	differences	in	sedative	dosages	and	metabolism,	re-
quirements	for	individual	patients	may	vary	significantly,	
based	in	part	on	their	psycho-social	development	and	at-
tention	to	their	surrounding	environment	by	the	endoscopy	
team.57	Frequently,	higher	doses	are	ultimately	required	in	
the	preschool,	elementary	and	pre-teenage	groups.	

General	anesthesia	and	propofol	are	commonly	used	
for	pediatric	endoscopy,	usually	based	upon	age	or	antici-
pated	patient	intolerance	for	the	procedure.	some	medical	
centres	and	paediatric	Gi	practices	use	general	anesthe-
sia	and/or	propofol	exclusively	for	endoscopy,	and	this	
number	appears	to	be	increasing.58	

other	indications	may	include	the	complexity	of	the	
planned	procedure,	physician	preferences,	patient	comor-
bidities,	or	institutional	guidelines.	one	prospective	evalu-
ation	noted	equivalent	efficacy	and	safety,	with	markedly	
reduced	costs	when	using	rigorously	standardized	proce-
dural	sedation	compared	with	general	anesthesia	for	per-
formance	of	endoscopy	in	children	of	all	age	groups.59	
Higher	doses	of	sedation	were	required	in	children	3	to	9	
years	of	age,	although	deep	sedation	was	often	reached.	
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