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Con il patrocinio diSEDAZIONE PROCEDURALE

«Procedural sedation and analgesia for children, the use of 
sedative, analgesic, or dissociative drugs to relieve anxiety and 
pain associated with diagnostic and therapeutic procedures, is 
now widely practised by a diverse group of specialists outside the 
operating theatre»

DEFINIZIONE
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Procedural sedation and analgesia is the use of sedative,
analgesic, and dissociative drugs to provide anxiolysis,
analgesia, sedation, and motor control during painful or
unpleasant diagnostic and therapeutic procedures. During
the past 20 years, this procedure has evolved into a distinct
skill set with a growing number of indications and practice
settings. Given the logistical and economic advantages of
not requiring the operating theatre, procedures once
restricted to the theatre are now done by many different
practitioners (cardiologists, dentists, emergency physi-
cians, gastroenterologists, intensive care doctors, oncol-
ogists, plastic surgeons, and radiologists) in inpatient and
outpatient settings. The rapid growth of procedural
sedation and analgesia has been fuelled by new drug and
monitoring technology, expanded practitioner skills, the
need to shift procedural work to outpatient settings, and
widespread acceptance of the ethical imperative to treat
pain and anxiety in children. We review the state of
international paediatric procedural sedation and analgesia,
highlighting the relevant principles, indications, and
pharmacopoeia, as well as current controversies and
future directions.

Underlying principles
The principles of the procedure, including presedation
assessment, continuous monitoring during the

procedure, and recovery scoring systems, mirror
longstanding anaesthesia practices. 

Sedation continuum 
Progression from minimum sedation to general
anaesthesia does not lend itself to arbitrary division.
Low doses of opioids or sedative-hypnotics induce mild
analgesia or sedation respectively, with little danger of
adverse events. Higher doses provide progressively
deeper sedation, increasing the risk of respiratory and
airway compromise. Almost all non-dissociative drugs
for procedural sedation and analgesia in common use,
including opioids, benzodiazepines, barbiturates,
etomidate, and propofol, can induce a state of general
anaesthesia with loss of protective airway reflexes.
Additionally, sedation depth will drift during any given
procedure. Noxious stimuli can lighten sedation, and
the withdrawal of external stimuli at the end of a
procedure can deepen it. Accordingly, continuous
monitoring is essential and clinicians must be prepared
to rescue patients from levels of sedation deeper than
intended. 

Initial guidelines and terminology 
In 1985, the National Institutes of Health and the
American Academy of Pediatrics issued guidelines for
procedural sedation and analgesia in response to several
sedation-related deaths.1,2 These documents defined three
levels of sedation: conscious sedation, deep sedation, and
general anaesthesia. The language has evolved and the
misleading term conscious sedation3–5 has been replaced by
moderate sedation.3,6,7 Unfortunately, responsiveness is a
crude surrogate marker for respiratory drive and retention
of protective airway reflexes.8,9 Despite better terminology,
there is still no objective way to describe sedation depth,
and titration to a precise endpoint can be difficult. 

Current guidelines and standards 
Many specialty societies and regulatory bodies have
published guidelines for procedural sedation and
analgesia, each designed to address their specific
perspectives (panel 1).1,3,5–7,10–33 The most widely
disseminated were published by the American Academy
of Pediatrics,2,5 the American Society of Anesthesiologists
(ASA),3 and the American College of Emergency
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Procedural sedation and analgesia for children—the use of sedative, analgesic, or dissociative drugs to relieve anxiety
and pain associated with diagnostic and therapeutic procedures—is now widely practised by a diverse group of
specialists outside the operating theatre. We review the principles underlying safe and effective procedural sedation and
analgesia and the spectrum of procedures for which it is currently done. We discuss the decision-making process used
to determine appropriate drug selection, dosing, and sedation endpoint. We detail the pharmacopoeia for procedural
sedation and analgesia, reviewing the pharmacology and adverse effects of these drugs. International differences in
practice are described along with current areas of controversy and future directions. 

Search strategy and selection criteria 

We searched the Cochrane Library, MEDLINE, and relevant specialty journals (all from
1980 to June, 2005). We used the search terms “procedural sedation and analgesia” or
“conscious sedation” or “sedation and analgesia for procedures”. We largely selected
publications in the past 15 years with an emphasis on the past 5 years, but did not
exclude commonly referenced and highly regarded older publications. We only searched
articles in the English language or those translated into English. We also searched the
reference lists of articles identified by this strategy and selected those we judged relevant.
We included four types of studies: randomised controlled trials, observational studies,
retrospective studies, and meta-analyses. Abstracts and case reports were excluded and,
when cited, small preliminary studies were noted as such. However, we searched the
entire published work, including abstracts and case reports, when attempting to
determine whether a specific adverse event or complication had been reported. Some
small studies from under-represented countries were included to give an international
perspective. Several review articles, editorials, and book chapters were included because
they provided comprehensive overviews that were beyond the scope of this Review.
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«The ideal sedation endpoint would be one at which the procedure 
can be successfully accomplished with as little distress to the 
patient as possible and with cardiopulmonary stability and 
retention of protective airway reflexes»
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analgesia and the spectrum of procedures for which it is currently done. We discuss the decision-making process used
to determine appropriate drug selection, dosing, and sedation endpoint. We detail the pharmacopoeia for procedural
sedation and analgesia, reviewing the pharmacology and adverse effects of these drugs. International differences in
practice are described along with current areas of controversy and future directions. 

Search strategy and selection criteria 

We searched the Cochrane Library, MEDLINE, and relevant specialty journals (all from
1980 to June, 2005). We used the search terms “procedural sedation and analgesia” or
“conscious sedation” or “sedation and analgesia for procedures”. We largely selected
publications in the past 15 years with an emphasis on the past 5 years, but did not
exclude commonly referenced and highly regarded older publications. We only searched
articles in the English language or those translated into English. We also searched the
reference lists of articles identified by this strategy and selected those we judged relevant.
We included four types of studies: randomised controlled trials, observational studies,
retrospective studies, and meta-analyses. Abstracts and case reports were excluded and,
when cited, small preliminary studies were noted as such. However, we searched the
entire published work, including abstracts and case reports, when attempting to
determine whether a specific adverse event or complication had been reported. Some
small studies from under-represented countries were included to give an international
perspective. Several review articles, editorials, and book chapters were included because
they provided comprehensive overviews that were beyond the scope of this Review.
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Procedural sedation and analgesia is the use of sedative,
analgesic, and dissociative drugs to provide anxiolysis,
analgesia, sedation, and motor control during painful or
unpleasant diagnostic and therapeutic procedures. During
the past 20 years, this procedure has evolved into a distinct
skill set with a growing number of indications and practice
settings. Given the logistical and economic advantages of
not requiring the operating theatre, procedures once
restricted to the theatre are now done by many different
practitioners (cardiologists, dentists, emergency physi-
cians, gastroenterologists, intensive care doctors, oncol-
ogists, plastic surgeons, and radiologists) in inpatient and
outpatient settings. The rapid growth of procedural
sedation and analgesia has been fuelled by new drug and
monitoring technology, expanded practitioner skills, the
need to shift procedural work to outpatient settings, and
widespread acceptance of the ethical imperative to treat
pain and anxiety in children. We review the state of
international paediatric procedural sedation and analgesia,
highlighting the relevant principles, indications, and
pharmacopoeia, as well as current controversies and
future directions.

Underlying principles
The principles of the procedure, including presedation
assessment, continuous monitoring during the

procedure, and recovery scoring systems, mirror
longstanding anaesthesia practices. 

Sedation continuum 
Progression from minimum sedation to general
anaesthesia does not lend itself to arbitrary division.
Low doses of opioids or sedative-hypnotics induce mild
analgesia or sedation respectively, with little danger of
adverse events. Higher doses provide progressively
deeper sedation, increasing the risk of respiratory and
airway compromise. Almost all non-dissociative drugs
for procedural sedation and analgesia in common use,
including opioids, benzodiazepines, barbiturates,
etomidate, and propofol, can induce a state of general
anaesthesia with loss of protective airway reflexes.
Additionally, sedation depth will drift during any given
procedure. Noxious stimuli can lighten sedation, and
the withdrawal of external stimuli at the end of a
procedure can deepen it. Accordingly, continuous
monitoring is essential and clinicians must be prepared
to rescue patients from levels of sedation deeper than
intended. 

Initial guidelines and terminology 
In 1985, the National Institutes of Health and the
American Academy of Pediatrics issued guidelines for
procedural sedation and analgesia in response to several
sedation-related deaths.1,2 These documents defined three
levels of sedation: conscious sedation, deep sedation, and
general anaesthesia. The language has evolved and the
misleading term conscious sedation3–5 has been replaced by
moderate sedation.3,6,7 Unfortunately, responsiveness is a
crude surrogate marker for respiratory drive and retention
of protective airway reflexes.8,9 Despite better terminology,
there is still no objective way to describe sedation depth,
and titration to a precise endpoint can be difficult. 

Current guidelines and standards 
Many specialty societies and regulatory bodies have
published guidelines for procedural sedation and
analgesia, each designed to address their specific
perspectives (panel 1).1,3,5–7,10–33 The most widely
disseminated were published by the American Academy
of Pediatrics,2,5 the American Society of Anesthesiologists
(ASA),3 and the American College of Emergency

Lancet 2006; 367: 766–80

Published Online
February 21, 2006

DOI:10.1016/S0140-6736(06)
68230-5

Division of Emergency
Medicine, Children’s Hospital
and Harvard Medical School,

300 Longwood Avenue,
Boston, MA 02115, USA

(B Krauss MD); and Department
of Emergency Medicine, Loma

Linda University Medical Center
and Children’s Hospital, Loma
Linda, CA, USA (S M Green MD)

Correspondence to:
Dr Baruch Krauss

baruch.krauss@childrens.
harvard.edu

Procedural sedation and analgesia in children
Baruch Krauss, Steven M Green

Procedural sedation and analgesia for children—the use of sedative, analgesic, or dissociative drugs to relieve anxiety
and pain associated with diagnostic and therapeutic procedures—is now widely practised by a diverse group of
specialists outside the operating theatre. We review the principles underlying safe and effective procedural sedation and
analgesia and the spectrum of procedures for which it is currently done. We discuss the decision-making process used
to determine appropriate drug selection, dosing, and sedation endpoint. We detail the pharmacopoeia for procedural
sedation and analgesia, reviewing the pharmacology and adverse effects of these drugs. International differences in
practice are described along with current areas of controversy and future directions. 

Search strategy and selection criteria 

We searched the Cochrane Library, MEDLINE, and relevant specialty journals (all from
1980 to June, 2005). We used the search terms “procedural sedation and analgesia” or
“conscious sedation” or “sedation and analgesia for procedures”. We largely selected
publications in the past 15 years with an emphasis on the past 5 years, but did not
exclude commonly referenced and highly regarded older publications. We only searched
articles in the English language or those translated into English. We also searched the
reference lists of articles identified by this strategy and selected those we judged relevant.
We included four types of studies: randomised controlled trials, observational studies,
retrospective studies, and meta-analyses. Abstracts and case reports were excluded and,
when cited, small preliminary studies were noted as such. However, we searched the
entire published work, including abstracts and case reports, when attempting to
determine whether a specific adverse event or complication had been reported. Some
small studies from under-represented countries were included to give an international
perspective. Several review articles, editorials, and book chapters were included because
they provided comprehensive overviews that were beyond the scope of this Review.



La sedazione è un con.nuum, pertanto esiste sempre la possibilità 
di sconfinamento da uno stato al successivo, e  il livello di 
sedazione può variare con gli stessi farmaci in base al .po di 
paziente

Sollievo del dolore senza 
produrre intenzionalmente 
uno stato seda2vo. 
L'alterazione dello stato 
mentale può essere un 
effe8o secondario dei 
farmaci somministra2 per 
l'analgesia

ANALGESIA

Il paziente risponde 
normalmente ai comandi 
verbali. La funzione cognitiva 
e la coordinazione possono 
essere compromesse, ma la 
funzione ventilatoria e 
cardiovascolare non è 
influenzata.

SEDAZIONE MINIMA  

Depressione dello stato di 
coscienza ma può rispondere 
i ai comandi verbali da solo o 
accompagnato da un tocco 
leggero. Mantiene le vie 
aeree e una ventilazione 
adeguata 

ANALGO/SEDAZIONE
MODERATA

Il paziente non può essere 
risvegliato facilmente, ma 
risponde volutamente alla 
stimolazione nociva. Può 
richiedere assistenza per 
mantenere le vie aeree e una 
ventilazione adeguata. La 
funzione cardiovascolare è 
solitamente mantenuta.

ANALGO/SEDAZIONE
PROFONDA

Il paziente non può essere 
svegliato. Spesso richiede 
assistenza per mantenere le 
vie aeree e la ven2lazione a 
pressione posi2va. La 
funzione cardiovascolare può 
essere compromessa.
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access device in children
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Abstract
In pediatric patients, the choice of the venous access device currently relies upon the operator’s experience and 
preference and on the local availability of specific resources and technologies. Though, considering the limited options 
for venous access in children if compared to adults, such clinical choice has a great critical relevance and should preferably 
be based on the best available evidence. Though some algorithms have been published over the last 5 years, none of 
them seems fully satisfactory and useful in clinical practice. Thus, the GAVePed—which is the pediatric interest group of 
the most important Italian group on venous access, GAVeCeLT—has developed a national consensus about the choice 
of the venous access device in children. After a systematic review of the available evidence, the panel of the consensus 
(which included Italian experts with documented competence in this area) has provided structured recommendations 
answering 10 key questions regarding the choice of venous access both in emergency and in elective situations, both 
in the hospitalized and in the non-hospitalized child. Only statements reaching a complete agreement were included in 
the final recommendations. All recommendations were also structured as a simple visual algorithm, so as to be easily 
translated into clinical practice.
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Summary of the panel 
recommendations

All the recommendations made by the panel have been 
summarized in the form of an algorithm, addressing sep-
arately the intrahospital (Figure 1) and the extra-hospital 

setting (Figure 2). The panel recommendations are 
reported in Table 1. The pediatric DAV-expert algorithm, 
as developed by this GAVeCeLT/GAVePed consensus, is 
currently part of the DAV-Expert algorithm (available in 
five languages at the permanent link http://davexpert.
gavecelt.it/).

Figure 2. Choice of venous access device in non-hospitalized pediatric patients.

Figure 1. Choice of venous access device in hospitalized pediatric patients.
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The pediatric DAV-expert algorithm: A 
GAVeCeLT/GAVePed consensus for the 
choice of the most appropriate venous 
access device in children

Mauro Pittiruti1 , Alessandro Crocoli2 , Clelia Zanaboni3,  
Maria Giuseppina Annetta4 , Michela Bevilacqua5, Daniele G Biasucci6 ,  
Davide Celentano7, Simone Cesaro8 , Antonio Chiaretti9, Nicola Disma10,  
Aldo Mancino11, Cristina Martucci2 , Lidia Muscheri11, Alessio Pini Prato12, 
Alessandro Raffaele13, Simone Reali2, Francesca Rossetti14, Giancarlo Scoppettuolo15, 
Luca Sidro16, Geremia Zito Marinosci16 and Gilda Pepe1

Abstract
In pediatric patients, the choice of the venous access device currently relies upon the operator’s experience and 
preference and on the local availability of specific resources and technologies. Though, considering the limited options 
for venous access in children if compared to adults, such clinical choice has a great critical relevance and should preferably 
be based on the best available evidence. Though some algorithms have been published over the last 5 years, none of 
them seems fully satisfactory and useful in clinical practice. Thus, the GAVePed—which is the pediatric interest group of 
the most important Italian group on venous access, GAVeCeLT—has developed a national consensus about the choice 
of the venous access device in children. After a systematic review of the available evidence, the panel of the consensus 
(which included Italian experts with documented competence in this area) has provided structured recommendations 
answering 10 key questions regarding the choice of venous access both in emergency and in elective situations, both 
in the hospitalized and in the non-hospitalized child. Only statements reaching a complete agreement were included in 
the final recommendations. All recommendations were also structured as a simple visual algorithm, so as to be easily 
translated into clinical practice.
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• Laringoscopio con lame e tubi 
endotracheali di dimensioni adeguate e 
disposiIvi appropriaI per le vie aeree di 
soccorso

• Apparecchi di aspirazione e sondini

• Carrello d'emergenza con farmaci 
appropriaI

• Defibrillatore
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Nessuna controindicazione assoluta

Le controindicazioni relative : vie aeree difficili o 
comorbidità 

Le vere reazioni allergiche ai farmaci di sedazione sono 
rare

Mortalità 1:20000 – rischio analogo ad anestesia generale - 
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STORIA FAMILIARE DI 
REAZIONI AVVERSE ALLA 

SEDAZIONE, 
ALL'ANALGESIA O 

ALL'ANESTESIA 
GENERALE

STORIA DI PRECEDENTI 
SEDAZIONI O ANESTESIE 
GENERALI, COMPRESE 

EVENTUALI 
COMPLICAZIONI

FARMACI IN USO, 
COMPRESI I PREPARATI 
SU PRESCRIZIONE, DA 

BANCO E A BASE DI 
ERBE

STORIA DI RUSSAMENTO 
O APNEA CENTRALE O 

OSTRUTTIVA DEL 
SONNO

ALLERGIE A FARMACI O 
ALIMENTI
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SEDAZIONE PROCEDURALE
MONITORAGGIO 

Prima di iniziare:
Temperatura, FC, Respirazione, PA
Monitoraggio durante e dopo:
• Pulsossimetria
• Capnografia ETCO2 ( quando possibile)
• ECG
• RR
• PA
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SEDAZIONE PROCEDURALE
PROTOCOLLO OPERATIVO

• INDUZIONE
• O2 + ARIA + SEVOFLURANO ( 2 MAC)
• POSIZIONAMENTO ACCESSO VENOSO PERIFERICO
• MIDAZOLAM 0,1 MG/KG 
• PROPOFOL 2MG/KG
• KETAMINA 2 MG/KG

• MANTENIMENTO
• SEVOFLURANO
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SEDATIVI           
Propofol 

Benzodiazepine 
Alogenati

ANALGESICI 
Oppioidi

ADIUVANTI 
Ketamina 

Dexmedetomidina 
Idrossizina 
Clonidina 

Anestetici locali
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Con il patrocinio di• Ipno%co a breve onset e offset
• Interagisce con i rece2ori GABAa 
• Non ha proprietà analgesiche
• Ha proprietà an%eme%che
• Depressione respiratoria dose dipendente
• Possibile riduzione riflessi vie aeree

Dosaggio: 
•  seda%vo 0.25-1 mg/Kg
•  aneste%co 2-4 mg/Kg
•  infusione con%nua  50-100 mcg/Kg/h
RISCHIO PRIS

PROPOFOL
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BENZODIAZEPINE - MIDAZOLAM
• idrosolubile a rapido inizio di azione e breve 

emivita
•  ansioli%co, ipno%co an%convulsivante con 

proprietà amnesiche anterogrado, blando 
miorilassante

• Inizio d’azione dopo 2-3 minu%, durata 30 
minu%, emivita: 2 ore

• IV: 0.05-0.2 mg/kg (la stessa dose iniziale può 
essere somministrata IM)

• Rapidamente assorbito a2raverso la mucosa 
NASALE (0.2-0.6 mg/kg - max 10 mg), Usare la 
concentrazione maggiore per ridurre il volume 
(5 mg/ml) nella somministrazione intranasale
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KETAMINA

Anestetico con proprietà analgesiche e amnesiche 
con effetto sui recettori NMDA
•  Vie Aeree 

• Broncodilatazione
• Laringospasmo  in presenza di abbondanti secrezioni 

e/o di  piani di sedazioni non ben modulati.
• Mantiene riflessi di protezione
• Scialorrea

•  Circolazione
• Aumentato rilascio di catecolamine
• Stabilità cardiopolmonare

• Raccomandazioni:
• L’utilizzo di  benzodiazepine può ridurre i fenomeni 

avversi
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OPPIOIDI - FENTANIL

via di 
somministrazione dose onset durata 

EV 1-2 mcg/kg 1 min 20-30 min 

IN 1-2 mcg/kg 2-5 min 20-30 min 

üRACCOMANDATO per la analgosedazione procedurale. 
üUTILIZZO  intranasale o endovena, per procedure dolorose di 

enOtà moderata in associazione ad un farmaco sedaOvo 
üSi raccomanda l’uOlizzo del MAD per la somministrazione di 

fentanil intranasale e di aggiungere 0.1-0.2 ml (spazio 
morto variabile in base ai MAD uOlizzaO) alla dose 
totale da somministrare
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DEXMETEDOMIDINA

ALFA 2- Agonista Centrale. 
Potenzia l’effetto degli analgesici e sedativi 
consentendo una riduzione del loro dosaggio e una 
limitazione degli effetti collaterali.

via di 
somministrazione dose onset durata 

im 1-4 mcg/kg 10-15 min 45 min 

ev 1-3 mcg/kg 10-15 min 30-45 min 

IN 2-4 mcg/kg 45 min 60-90 min 

buccale 3-4 mcg/kg 45-60 min 60-90 min 



S   P
E   R
D  O
A  C
Z   E
I    D
O  U
N  R
E   A

L
E

A
ANESTESIA

• ASSESMENT 
(Valutazione Pre-Op)

• PIANIFICAZIONE 
ADEGUATA 

FARMACO DOSAGGIO MECCANISMO D’AZIONE EFFETTO ANESTETICO

MIDAZOLAM

os: 0.5–1.0 mg/kg
e.v.: 0.05–0.15 mg/kg
i.n: 0.1–0.2 mg/kg
i.m.: 0.1–0.2 mg/kg
Rettale: 0.5–1.0 mg/kg

GABA agonista

Sedazione

KETAMINA

os: 3–6 mg/kg
e.v: 1–2 mg/kg
i.m: 2–10 mg/kg
Rettale: 5–10 mg/kg

Antagonista recettori 
NMDA

Amnesia dissociativa e analgesia

PROPOFOL
e.v.: 1.5–2.5 mg/kg Modulatore recettori    

GABA-A 
Sedazione-> An.generale

REMIFENTANIL
e.v.:0,025-0,1 mcg/kg/min Agonista recettore μ degli 

oppioidi.
Analgesia

DEXMEDETOMIDINA

Bolo: 0.5–1.0 mcg/kg in 10 min
Mantenimento: 0.2–0.6 mcg/kg/h
i.m./intranasale: 1-4 mcg/kg

α2-agonista 

Sedazione, analgesia, ansiolisi, 
effetto simpaticolitico
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ANESTETICI LOCALI

Analgesia Polimodale:
ROPIVACAINA 2mg/kg
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CONTROLLO DEL DOLORE

CONTROLLO DEI 
PARAMETRI VITALI FREQUENZA CARDIACA, FREQUENZA RESPIRATORIA, SpO2, RIFLESSI PROTETTIVI, STATO DI 

COSCIENZA

MONITORAGGIO

CONSEGNE PER IL 
REPARTO DI PROVENIENZA TIPO DI DISPOSITIVO DI ACCESSO E SEDE

INFORMAZIONI

EVENTUALI PRESCRIZIONI FARMACOLOGICHE NEL POST-PROCEDURA (PARACETAMOLO, 
IBUPROFENE p.e.)

ANALGESIA

WHO Guidelines for Safe Surgery 2009

Safe Surgery Saves Lives


