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SEDAZIONE PROCEDURALE

la somministrazione di uno o piu agenti farmacologici per facilitare una procedura
diagnostica o terapeutica mirando a uno stato durante il quale la pervieta delle vie
aeree, la respirazione spontanea, i riflessi protettivi delle vie aeree e la stabilita
emodinamica sono preservati, alleviando nel contempo I'ansia e il dolore




DEFINIZIONI

Analgesia

¢ Sollievo del dolore
senza produrre
intenzionalmente uno
stato sedativo.
L'alterazione dello
stato mentale puo
essere un effetto
secondario dei farmaci
somministrati per
I'analgesia.

¢ || paziente risponde
normalmente ai
comandi verbali. La

funzione cognitiva e la
coordinazione possono
essere compromesse,
ma la funzione
ventilatoria e
cardiovascolare non e
influenzata.

Sedazione minima

moderata

¢ |l paziente ha una
depressione dello
stato di coscienza ma
puo rispondere
intenzionalmente ai
comandi verbali da
solo 0 accompagnato
da un tocco leggero.
Mantiene le vie aeree
e una ventilazione
adeguata senza
interventi. La funzione
cardiovascolare é
mantenuta.

Sedazione/analgesia

profonda

¢ |l paziente non puo

essere risvegliato
facilmente, ma
risponde volutamente
alla stimolazione
nociva. Puo richiedere
assistenza per
mantenere le vie aeree
e una ventilazione
adeguata. La funzione
cardiovascolare e
solitamente
mantenuta.

Sedazione/analgesia

Anestesia generale

¢ Il paziente non puo
essere svegliato.
Spesso richiede
assistenza per
mantenere le vie aeree
e la ventilazione a
pressione positiva. La
funzione
cardiovascolare puo
essere compromessa.
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The influence of parents’ voice on the consumption of
propofol for pediatric procedural sedation—a randomized
controlled trial

Eva Tschiedel, Victoria Heck, Ursula Felderhoff-Mueser & Christian Dohna-Schwake

Depariment of Pediatnics 1, University Hospital Essen, Essen, Garmany

What is already known
* Parents’ presence dunng invasive procedures m children reduces parents’ anxiety.
What this article adds

# In children undergoing deep sedation for medical procedures listening to a parental voice is safe but does not
affect the sedative dose or the latency until cye opening.

Summary

Background: In pediatric patients, invasive procedures such as the insertion
of a central venous catheter or gastroscopy require deep sedation. It is
unknown whether listening to parental voice during deep sedation in children
can reduce sedative doses.

Aim: The aim of this prospective study was to determine the effect of listen-
ing to a parent’s voice during deep sedation on consumption of sedatives in
children.

Methods: Fifty children aged 2-14 years undergoing central line placement
or gastroscopy under deep sedation with propofol were randomly assigned to
two groups: (A) listening or (B) not listening their parents’ recorded voice
reading a standardized text by the use of earphones. Depth of sedation was
monitored by Comfort Score and by Bispectral Index.

Results: Mean sedative dose of propofol in both groups was equal (A
0.25 mgkg "min~'; B 0.28 mgkg "min~'; A —0.03 mgkg "min~' (CI
95% —0.08 to 0.01); P = 0.089). Furthermore, complication rate (£ = 1.0)
and recovery time (A 14.5 min; B 16.1 min; A = —1.6 min (CI 95% —6.98 to
3.81); P =0.60) did not differ between the intervention and the control
group.

Conclusion: Listening to parental voice during deep sedation does not result
in a reduction of sedative dose in children undergoing short medical
procedures.




Tipo di procedura

Durata della procedura

Farmaci

Parte del corpo
coinvolta

Grado di immobilita
richiesta




Table 1. Information on ultrasound-guided PICC placement location,
sedation needs, timing of placement, and reasons for the procedure
not being completed.

Sedation needs and location (N=961)
Development of a Pediatric PICC Team Under an Existing /e "o cne nsignis: Peciarncs

;0'1:'&‘0 13 ';:} - Sedation team 319 (33%)
Sedation Service: A 5-Year Experience e '
sagepub.comfournals-pemmissions No sedation 202 (21%)
Shane C Rainey'2(®, Girish Deshpande', Haley Boehm?, Kim Camp?, DOK: 10.1177/1178556519684040
Y 3 : 1 §)SAGE Operating room 27 (3%)
Annette Fehr?, Kimberly Horack® and Keith Hanson e
‘Department of Pediatrics, University of lllinois College of Medicine, Peoria, IL, USA. In PICU 400 (42%)
2Department of Child Health, University of Arizona College of Medicine - Phoenix, Phoenix, AZ,
USA. *0SF Healthcare Children’s Hospital of lllinois, Peoria, IL, USA., In NICU 13 (1%)
PICC placed within 24 hours of order? (N=946)
ABSTRACT Yes 824 (87%)
OBJECTIVE: To examine our institutional experiences with ultrasound-guided peripherally inserted central catheter (US-PICC) placement No 122 (13%)

by a dedicated US-PICC team under the umbrella of an existing pediatric sedation service.
Reason for delay in placement (N=95)
METHODS: Retrospective review of quality data examining 968 US-PICC encounters over a S-year period from 2012 to 2016. Data for each
encounter included line indications, success rate, dwelling time, need for sedation, and incidence of complications including venous throm- Reattempt required 7 (7%)
bosis, infection, and accidental removal.

A 4 ) o Full schedule 31 (33%)
RESULTS: US-PICC lines were successfully placed in 89% of patients with an average age of 5.4 years. Extended antibiotic treatment was

CONCLUSION: Results suggest that our endeavor of creating a dedicated US-PICC team under an existing pediatric sedation service is
successful with regard to the number of lines placed, success rates, and incidence of complications. This approach may be beneficial to

other institutions seeing to maximize resource utilization and streamline patient care.

KEYWORDS: Instrumentation, quality improvement, utilization, organization and administration Reason for aborted procedure (N=101)
Patient’s clinical status 4 (4%)
Unable to access vessel 41 (41%)

Unable to thread wire 56 (55%)
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The Journal of
Vascular Access

JVA

The journal of Vascular Access

Original research article

Comparison between sedation room € The Aubor 010
. . reicie reuse gus ines:
and operating room in central venous sgopubcomouenal-parmissions
-V H H H journals.sagepub.com/home/jva
catheter positioning in children ®cAe

Antonio Chiarettl , Mauro Pittiruti ®, Giovanni Sassudelli',
Giorgio Contl Marco Rossi* 5 SllVla Maria Puhtano’,

Aldo Mancino® Angela Pusateri®, Antonio Gatto' ®

and Federica Tosn

Abstract

Background: Placement of central venous access devices is a clinical procedure associated with some risk of adverse
events and with a relevant cost. Careful choice of the device, appropriate insertion technique, and proper management of
the device are well-known strategies commonly adopted to achieve an optimal clinical result. However, the environment
where the procedure takes place may have an impact on the overall outcome in terms of safety and cost-effectiveness.
Methods: We carried out a retrospective analysis on pediatric patients scheduled for a major neurosurgical operation,
who required a central venous access device in the perioperative period. We divided the patients in two groups: in group
A the central venous access device was inserted in the operating room, while in group B the central venous access device
was inserted in the sedation room of our Pediatric Intensive Care Unit. We compared the two groups in terms of safety
and cost-effectiveness.

Results: We analyzed 47 central venous access devices in 42 chlldren There were no insertion-related complications.
Only one catheter-related bloodstream infecti A. However, the costs related to central venous

Conclusoon In the pediatric patient candldate to a major neurosurgical oper:mon. preoperatlve insertion of the centrz
venous access device in the sedation room rather than in the operating room is less expensive and equally safe.




ABSTRACT

Purpose: To compare the direct bundled costs of interventional radiology (IR) suite versus bedside placement of noncuffed central
venous catheters in infants.

Methods: A single-center retrospective review was performed of all noncuffed upper extremity (peripherally inserted central venous
catheter [PICC]) and tunneled femoral (tunneled femoral central venous catheter [TCVC]) catheters placed in mfants between January 1,
2018, and December 31, 2018. Propensity score matching was performed adjusting for age, birth weight, procedure weight, and catheter
days. Process maps for each procedure were created based on location and sedation type. Technical success and complications were
recarded for each placement. The total direct bundled cost for each catheter placement was calculated by summing the procedure and
complication costs.

Results: A total of 142 procedures were performed on 126 matched patients with a technical success of 96% at the bedside and 100%
in the IR suite (P = .08). The complication rates did not significantly differ between the 2 groups (P = .51). The total direct bundled costs
for catheter placement were $1421.3 1 2213.2 at the bedside and $2256.8 + 3264.7 in the IR suite (£ = .001).

Conclusions: The bundled cost of bedside femoral catheter placement is significantly less than that of fluoroscopic TCVC and PICC
placement performed in the IR suite, mainly related to differences in sedation costs.

CLINICAL STUDY

Time-Driven Cost Analysis of Noncuffed
Venous Catheter Placement in Infants:
Bedside versus IR Suite

Joseph Reis, MD, Kevin S.H. Koo, MD, Giri M. Shivaram, MD,

Dennis W. Shaw, MD, Eric J. Monroe, MD, and Ramesh S |yer MD Hwn 2. Peripherally inserted central venous catheter and tunneled femoral central venous catheter process map categorized by
: g ’ : ' o ) & p location and sedation type. ICU = intensive care unit,




CONTROINDICAZIONI E PRECAUZIONI

Nessuna controindicazione assoluta

N\

Le controindicazioni relative alla sedazione procedurale includono vie aeree

difficili o comorbidita mediche significative
N\

Un'anamnesi di apnee notturne gravi o un‘anomalia delle vie aeree richiede

un’ attenta considerazione quando si pianifica una sedazione
N\

Le vere reazioni allergiche ai farmaci di sedazione comunemente usati sono

rare
\

Mortalita 1:20000 — rischio analogo ad anestesia generale -

N\




Summary
Background: Anesthesia and the operating theater environment is a
complex system involving man-machine and human-human inter-
actions. Although we strive for an error free system, we are humans
Pediatric Anesthesia 2006 16: 242-250 doi:10.1111/}.1460-9592.2005.01771.x and errors and mistakes will occur. The aim of this study was to
investigate the human factors behind events and incidents in pediatric
anesthesia at our institution.
% s 3 2 > 3 Methods: This study consisted of a retrospective review and analysis
Human factors in pediatric anesthesia incidents of all conesiicenesuady reporied anetboris Taskmnis Tetwish Al
1, 2002 and March 31, 2004 at Birmingham Children’s Hospital. Where
ere were anesthetic human factors involved in the event these were
R. MARCUS MA MB BChir FRCA classified.

Department of Anaesthesia, Birmingham Children’s Hospital, Birmingham, UK Results: There were 668 incidents reported, giving a rate of 2.4% of the
L e |
the most common representing 52.2% of all incidents, A total of 284
anesthetic human factors could be identified and classified. Of these

the most common were errors in E‘ dgment 43%I failure to check

17.8%, technical failures of skill 9.2%, inexperience 7.7%, inattention/
3xstractnon 5.6'/0 ana communication issues E.Z%.

“Conclusions: In our institution anesthetic human factors occur in

Table 2 42.5% of in-theater incidents in iatric anesthesia. Knowledge of
Classification of the 668 reported events from 28 023 pediatric ese is necessary so that changes can be made in practice
anesthetics individuals and departments of anesthesia, to make anesthesia as safe
as possible.
Event classification Number (% of all incidents)
Human factor Number (%) Sub-type Number
Airway/respiratory 349 (52.2) g O advaable amthet wchvigue 26 0
. nesthetizing child wil J 2 5
cal'dlovaSC\llar 98 (14.7) 'fm\ l:: 'c\lu}l'\il':«:iul V::':\::I:"k‘ 2'.“ :; 7:
. ther error of pdgmen 12 (4.2
qullpment 87 (13.0)a Failure to check 50 (17.6) :qulpmml’ e l 24 :a 5;
. . Tracheal tube 16 (5.6)
) mravenous/arterial line 8 (2
Orgamzatlon - 2 50 (7 5) (I;ht'f failure ln| check ; :ﬂ?:
echnical failure ol i 26 (9.2) entral venous access 506G
Procedure complication 38 (5.7) Dochntonl allece of skt e BT hiryrerraane ne
= ocal block/epidura 62
Pharmacological 28 (4.2) — oy AT 508
Other 18 2.7) — o
Poor preoperative 10(35)
= % preparation /assessment
*Sixty-two of the 87 equipment problems were because of Lackofcare 7@
. - £ . 0 ug dosage slip 501
anesthetic equipment (9.3% of all incidents). Teaching 4040

Other 3L




PREPARAZIONE

Malattie mediche
importanti, specialmente
guelle che interessano il

sistema respiratorio,

cardiovascolare e

neurologico

Storia di precedenti
Storia di russamento o sedazioni o anestesie
apnea centrale o ostruttiva | generali, comprese
del sonno eventuali complicazioni
precedenti

Storia di infezioni del tratto
respiratorio inferiore nelle |
ultime due settimane

Storia familiare di reazioni
avverse alla sedazione, Stato di gravidanza, se Allergie a farmaci o
all'analgesia o all'anestesia | applicabile alimenti
generale

Storia di prematurita

Revisione dei sistemi di
Farmaci in uso, compresi i . valutazion F}

. ! p Recente uso di droghe alutazione de.
preparati su prescrizione, illecite funzionalita cardiaca,
da banco e a base di erbe polmonare, renale,

intestinale ed epatica




VALUTAZIONE DELLE VIE AEREE

00Kk
~ valuate

~allampati
~ Dbstruction
~eck mobility

The modified Mallampati classification for difficult The 3-3-2 rule for identifying a difficult airway

laryngoscopy and intubation

IIIIIII




Fasting guidelines of international anesthesia societies

Fasting requirements at time of
unt: ar 5 Y mment
Lotinyave induction SELLELD

American Soclety of Anesthesiologists, 2017[1] * 2 hours clear liquids, excluding akohol = Healthy patients, not in labor, elective surgery
s 4 hours breast melk - t meal defined as toast or cereal with clear
* 6 hours nonhuman milk, formula, light meal liquid

= 8 hours

or more for fatty meal, fried food, meat

European Saciety of Anesthesiology(?] ® 2 hours dear liquids = Encourage oral fluid up to 2 hours
® 4 hours breast milk
s 6 hours milk, formula, solid feod
e Chewing gum and sucking hard candy allowed
up until induy
Australian and New Zealand College of ® 1 hour clear fluid (£3 mL/kg/hour) for infants ® Up to 400 mi of clear liquid up to 2 hours prior
Anaesthetists!3] and children to induction for adults s likely safe
e 2 hours clear liquids adults
e 3 hours breast melk for infants <6 months
= 4 hours formula for infan 6 months
e 6 hours breast melk, formula, limited solid food
Dl lUN PRE PE T RI for children >6 months and adults
Assoeciation of Anaesthetists in Great Britan and s 2 hours dear liquids s Gum chewing treated as clear
Ireland e 4 hours breast milk
Liquidi Chiari 2 Ore = 6 hours solid foed, fermula, and cow's malk
Canadian Anesthesiologists' Society(5] = 2 hours dear liquids
Latte Materno 4 ore - 4 ours bt mik
s 6 hours light meal, infant formula, or nonhuman
.
Latte vaccino 6 ore -y
e 3 hours meat, fried or fatty food
. .
Latte ln forl I IUla 4 Ore < 3 I I IeSI Scandinavian Soclety of Anaesthesiology and ® 2 hours clear liquids » 2 hours for preoperative carbohydrate drinks
. Intensive Care Medicine[ = 4 hours breast milk and infant formula intended for preoperative nutrition
6 Ore >3 I I |eS| * 6 hours solid food and cow’s milk
s 2 hours chewing gum and any tobacco preduct
PaStO 6 Ore * Up to 1 hour prior to Induction, 150 mL of water
German Society of Anesthesiclogy and [ntensive ® 2 hours clear liquids
Carel7] = 4 hours breast milk and infant formula
* 6 hours mea
NE sospensione di lipidi e aminoacidi 2 ore prima e
Joint statement from Association of Paediatric = 1 hour clear liquids for children up to 16 years s Encourage intake of clear liquids
Gl 50/ t' I i ”’ t t Anaesthetists of Great Britain and Ireland, of age
U o7 contnuaria sino ailintervento European Sociey for Poedatrc Anaesthesiclogy
L'Association Des Anesthésistes-Réanimateurs
Pédiatriques d'Expression Francaisa!®)
Canadian Pediatric Anesthesia Society(®] * 1 hour clear liquids for chddren » Encourage Intake of clear liquids
The Society for Paediatric Anaesthesia of New * 1 hour clear liquids for children » Encourage Intake of clear liguids

Zealand and Australia[10]

GERD: gastroesophageal reflux disease,



SUMMARY OF RECOMMENDATIONS (R) AND

Eur J Anaesthesiol 2022; 39:4-25 SUGGESTIONS (S)
R1 Prolonged fasting time should be avoided in all children, 1C

whenever possible.
R2 We recommend that healthy children are encouraged to 1C

drink clear fluids (including water with or without sugar, pulp-
free juice and milk-free tea or coffee) up to 1h before

Pre-operative fasting in children

A guideline from the European Society of Anaesthesiology and anaesthesia induction for elective procedures.
Intensive Care S3 ;:)\vmd prolongeq fasting, as it may be associated with ketone 2C
ody accumulation.
S4 Avoid prolonged pre-operative fasting, as it may be associ- 2C
ated with lower SBP during anaesthesia.
S5 There is conflicting evidence of reduced incidence of hun- 2B
ger, thirst or discomfort with more liberal fasting regimens.
Sé6 There is conflicting evidence regarding gastric content volume 2B
if pre-operative clear fluid fasting is reduced to less than 2 h.
R7 We recommend pre-operative fasting regimens with less 1B

than 2 h of clear fluid fasting, as they provide reduced real-
world fasting times.

R8 For infants, breast milk feeding should be encouraged until 1C
3 h before anaesthesia induction.
R9 Fortified breast milk does not delay gastric emptying in a 1B

clinically significant manner compared with breast milk and
can therefore be encouraged for infants until 3h before
anaesthesia induction

S10 For infants, formula (or nonhuman) milk may be encouraged 2B
until 4 h before anaesthesia induction.

R11 Solid food should be allowed until 6 h before anaesthesia 1C
induction.

S12 A light breakfast of solids or nonclear fluids may be allowed 2C
up to 4 h prior to anaesthesia induction.

S13 The presence of gastro-oesophageal reflux disease per se 2B
does not necessitate fasting instructions different from those
for healthy children.

S14 Gastric emptying in preterm infants may be slightly prolonged 2C
compared with term infants, but the clinical significance of this
is unclear within this guideline's recommendations R8-S10.



Basic monitoring during anesthesia

Primary physiologic

process/parameter
targeted
Oxygenation Inspired
gas Oy
content
Blood

oxygenation

Monitoring
equipment

0, analyzer
(with a low-
limit alarm in
use)

Pulse
oximeter

Principle

Paramagnetic sensor, fuel (galvanic)
cell, polarographic (Clark) electrode,
mass spectroscopy, or Raman
scattering

The Beer-Lambert law applied to
tissues and pulsatile blood flow. The
relative absorbency at wavelengths of
660 and 940 nm is used to estimate
saturation, which is derived from the
ratio of oxyhemoglobin to the sum of
oxyhemoglobin plus deoxyhemoglobin.

Derived information

Inspired/expired O,
concentration when
placed downstream from
fresh flow control valves

Hemoglobin saturation,
pulse rate, relative pulse
amplitude displayed on
plethysmography
waveform

Additional function

A low-level alarm is
automatically activated by
turning on the anesthesia
machine

Continuous evaluation of
circulation, variable pitch
pulse tone, and audible
low-threshold alarm

Ventilation Exhaled
co,

Integrity of

Capnograph

Disconnection

CO, molecules absorb infrared
radiation at 4.26 micrometers,
proportionate to the CO, concentration
present in the breath sample

Detects the cyclical changes in airway

ETCO;, inspired CO5,
diagnostic waveforms,
respiratory rate, apnea
detection

Alarms if a

Instantaneous information
about:

Perfusion (how
effectively CO; is
being transported
through the vascular
system)

Metabolism (how
effectively CO3 is
being produced by
cellular metabolism)
Confirmation of
tracheal tube
placement after
intubation

Alarms if high pressures

ventilation alarm pressure in the normal range significant decrease in are sensed
system rate or pressure occurs
during
mechanical
ventilation
Pulmonary Pulmonary Volume of gas proportional to a drum Inspired and expired Pressure volume and flow
mechanics flow and movement, changes in differential volume, flow, and airway volume loops
(volume, pressure pressure (near the Y-connector) or in pressure
flow, sensors electrical resistance (hot wire housed
pressure) in a monitor or ventilator)
Circulation Cardiac ECG The ECG monitor detects, amplifies, Heart rate and rhythm ST segment
activity displays, and records the ECG signal. depression/elevation and
trend over time, with an
audible alarm warning of
significant arrhythmias or
asystole
Arterial BP Noninvasive Oscillometric devices automatically Arterial BP Indicator of organ
BP monitor inflate and deflate the cuff, and have perfusion
electronic pressure sensors that record
the pressure oscillations of the
arteries. The pressure at which
maximal oscillations occur as the cuff
is deflated corresponds with MAP.
Proprietary algorithms are used to
calculate systolic and diastolic BP.
Temperature Temperature Devices with a semiconductor, Core or peripheral A greater than 2°C core-
monitor electrical resistance decreases as temperature to-periphery temperature

temperature decreases

gradient is indicative of
low cardiac output.

J,: oxygen; CO;: carbon dioxide; ETCO;: end-tidal carbon dioxide; ECG: electrocardiogram; BP: blood pressure; MAP: mean arterial

ressure.

MONITORAGGIO




Ossigeno

Sistema di maschera e
pallone per la ventilazione a
pressione positiva

Laringoscopio con lame e
tubi endotracheali di
dimensioni adeguate e
dispositivi appropriati per le
vie aeree di soccorso

Cateteri e apparecchi di
aspirazione

Carrello d'emergenza con
farmaci appropriati

Defibrillatore
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POSIZIONE

Copyright © 2014 Aman Kalra, MD. Department of Anesthesiology




Glabella - Chin Plane 1

P O S I Z I O N E HORIZONTALLY ALIGNED

Neck

WIDE AND OPEN

External Auditory Meatus -
Suprasternal Notch Plane 3

HORIZONTALLY ALIGNED

Shoulder Roll Headrest




POSIZIONE

W'=Y Giabella - Chin Plane
Sl Very tilted — “too much extension”
Anterior Neck Space ) -

Wide open \ .

External Auditory Meatus -

Suprasternal Notch Plane
Very tilted and not horizontally aligned

Copyright © 2017 Aman Kalra, MD. Department of Anesthesiology
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RAPIDA AZIONE E RISOLUZIONE

SICURO

NO ACCUMULO

FACILE DA TITOLARE

NO TACHIFILASSI

NO DIPENDENZA E SINDROME DI ASTINENZA |

NO INSTABILITA EMODINAMICA

ECONOMICO

AUTORIZZATO IN ETA PEDIATRICA




COMBINAZIONE TRA DIVERSE CLASSI DI FARMACI

SEDATIVI
Propofol

e odiazepine ’
genati

Ketamma

edetomidina ANA!.. : SICI

Idrossmna
lonidina
An stet|C| locali




INDUZIONE INALATORIA VS ENDOVENOSA

.

. |NALATOR|A‘?3’1Nﬂne nelD:
* AGENTI INALATORI: h

* SEVOFLORANE b

- DESFLORANE \ U
* PROTOSSIDO D’AZOTO ‘ .
« ENDOVENOSA consente di sommir\i-i‘ re i Lnsef ido, pud essere p
pazienti con le seguenti condizioni: . : ,
e Obesita ‘
 Alto rischio di aspirazione (es. sté‘p s PParesi, recente assunzione di

cibo per via orale, scarsa gestione ECPEZIORNLOT omito recenti, fratture di
ossa lunghe

Necessita di precauzioni per l'iper
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L'ansia durante I'indUZioNEpE ke SEETE SssoCiat 2"l mbiameati'cormportamentali post-
procedura, tra cuf A‘.‘ 1bisan ISepalazionewe aggressivita verso I'autorita.




PREMEDICAZIONE

Riduce I'ansia

N\

Migliora la compliance all'induzione

N\

Puo fornire amnesia per l'induzione

Puo ridurre i cambiamenti comportamentali negativi
post-operatori durante la prima settimana post-

operatoria
N\

E piu efficace della presenza di genitori o dei tutori
all'induzione o dei programmi di insegnamento
preoperatori.

N\




MECCANISMO

FARMACO DOSAGGIO D’AZIONE EFFETTO ANESTETICO
os: 0.5-1.0 mg/kg Sedazione
e.v.: 0.05-0.15 mg/kg
Midazolam .n:0.1-0.2 mg/kg GABA agonista
i.m.: 0.1-0.2 mg/kg
Rettale: 0.5-1.0 mg/kg
os: 3-6 mg/kg Amnesia dissociativa e
. ev: 1-2 mg/kg Antagonista recettori analgesia
Ketamina i.m: 2-10 mg/kg NMDA
Rettale: 5-10 mg/kg
e.v.: 1.5-2.5 mg/kg Modulatore recettori Sedazione-> An.generale
Propofol
GABA-A
_ _ e.v.:0,025-0,1 mcg/kg/min Agonista recettore p  Analgesia
Remifentanil . .
degli oppioidi.
Bolo: 0.5-1.0 mcg/kg in 10 min Sedazione, analgesia,
- Mantenimento: 0.2-0.6 . ansiolisi, effetto
Dexmedetomidina a2-agonista : L
mcg/kg/h simpaticolitico
i.m./intranasale: 1-4 mcg/kg
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Spontaneous pulmonary air embolism in embolisation in paediatric patients during the insertion

a child undergoing procedural deep sedation: of a central venous catheter under general anaesthesia
case report and review of the literature with spontaneous respiration

F. TOSI', A. CHIARETTE, D. BUONSENSQO?, S. MENSI', O. GENOVESE', Tomohiro Yamamoto, Yusuke Mitsuma, Hiroshi Baba
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CASE REPORT
Cerebral air embolism from a Central Venous
Catheter: A timely reminder of the importance of
rapid diagnosis
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Efficacy and safety of the
combination of propofol and
S(+)-ketamine for procedural
sedation in pediatric patients
undergoing totally implantable
venous access port
implantation: A prospective
randomized controlled study
Yingjun Zhang!!, Chaopeng Ou"', Xiaohui Bai?, Jielan Lai!,

Wan Huang** and Handong Ouyang**

!State Key Laboratory of Oncology in Southern China, Collaborative innovation Center for Cancer
Medicine, Department of Anesthesiology, Sun Yat-sen University Cancer Center, Guangzhou, China,
Guangdong Provincial Key Laboratory of Malignant Tumor Epigenetics and Gene Reguiation,
Department of Anesthesiology, Sun Yat-sen Memornal Hospital, Sun Yat-sen University,

Guangzhou, China

Background: Totally implantable venous access port (TIVAP) implantation
is usually performed under general anesthesia with endotracheal intubation
in children. Procedural sedation without endotracheal intubation has been
applied to minor pediatric surgeries like central venous catheter insertion.
To explore a more efficient and less invasive anesthesia mode to implant
TIVAPs for children, we aimed to evaluate the efficacy and safety of procedural
sedation using propofol and S(+)-ketamine compared with general anesthesia.

Methods: Sixty-six patients aged 6 months to 10 years undergoing
TIVAP implantation were randomly allocated to two groups. Patients under
procedural sedation [S(+)-ketamine-propofol (sketofol) group] were given
target-controlled infusion of propofol 4 ug/ml using the Paedfusor model
and S(+)-ketamine 0.5 mg/kg as induction, and had target-controlled infusion
of propofol 3—4 ug/ml as maintenance. Patients in sketofol group received
medium-flow oxygen inhalation through facemasks during surgery. Patients
under general anesthesia (control group) were given propofol 2 mg/kg,
cisatracurium 0.2 mg/kg, fentanyl 3 pg/kg as induction, and sevoflurane
0.8 minimum alveolar concentration as maintenance after endotracheal
intubation. Primary outcome was the postoperative emergence agitation
evaluated 5 min after awakening.

Results: Postoperative emergence agitation evaluated 5 min after awakening
was lower in sketofol group versus control group [1.0 (0.5, 1.0) vs. 3.0
(2.0, 4.0); median difference (95% Cl): 2.0 (1.0, 2.0); P < 0.001]. Time to
awakening was significantly lower in sketofol group versus control group
[15.0(5.0, 23.0) vs. 26.0 (20.5, 37.5); median difference (95% Cl): 11.0 (7.0, 19.0);
P < 0.001], as well as time to discharge from post anesthesia care unit [35.0
(24.0, 45.0) vs. 45.0 (37.5, 59.5); median difference (95% Cl): 10.0 {10.0, 23.0);
P = 0.001]. Postoperative complications or adverse events were not reported
in sketofol group.

Conclusions: Compared to general anesthesia with endotracheal intubation,
procedural sedation using propofol and S(+)-ketamine improves the
postoperative emergence agitation right after the recovery of consciousness,
and has advantage in shortening anesthetic recovery time for pediatric
patients undergoing TIVAP implantation.
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Conclusions: Compared to general anesthesia with endotracheal intubation,
procedural sedation using propofol and S(+)-ketamine improves the
postoperative emergence agitation right after the recovery of consciousness,
and has advantage in shortening anesthetic recovery time for pediatric
patients undergoing TIVAP implantation.
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Procedural sedation for insertion of central venous
catheters in children: comparison of midazolam/
fentanyl with midazolam/ketamine

PAULO SERGIO LUCAS DA SILVA mp, SIMONE BRASIL
OLIVEIRA IGLESIAS mp, FLAVIA VANESCA FELIX LEAO
Mp, VANIA EUZEBIO AGUIAR ms AND WERTHER
BRUNOW DE CARVALHO prp

Pediatric Intensive Care Unit, Department of Pediatrics, Hospital do Servidor Publico Municipal
de Sao Paulo, Sao Paulo, Brazil

Summary

Background: There is a lack of studies evaluating procedural sedation
for insertion of central venous catheters (CVC) in pediatric patients in
emergency departments or pediatric intensive care units (PICU). This
study was designed to evaluate whether there is a difference in the
total sedation time for CVC insertion in nonintubated children
receiving two sedation regimens.

Methods: Patients were prospectively randomized to receive either
midazolam/fentanyl (M/F) or midazolam/ketamine (M/K) i.v. The
Children’s Hospital of Wiscosin Sedation Scale was used to score the
sedation level.

Results: Fifty seven patients were studied (28 M/F and 29 M/K).
Group M/F received midazolam (0.24 + 0.11 mgkg™') and fentanyl
(1.68 + 0.83 pgkg ") and group M/K received midazolam

(0.26 + 0.09 mg'kg ") and ketamine (1.40 + 0.72 mgkg ™). The groups
were similar in age, weight, risk classification time and sedation level.
Median total sedation times for M/F and M/K were 97 vs 105 min,
respectively (P = 0.67). Minor complications occurred in 3.5% (M/F)
vs 20.7% M/K) (P = 0.03). M/F promoted a greater reduction in
respiratory rate (P = 0.005).

Conclusions: In this study of nonventilated children in PICU under-
going central line placement, M/F and M/K provided a clinically
comparable total sedation time. However, the M/K sedation regimen
was associated with a higher rate of minor complications. A longer
period of study is required to assess the efficacy and safety of these
sedative agents for PICU procedures in nonintubated children.
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was associated with a higher rate of minor complications. A longer
period of study is required to assess the efficacy and safety of these
sedative agents for PICU procedures in nonintubated children.
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Use of midazolam and ketamine as sedation
for children undergoing minor operative
procedures

Abstract Objectives: We used intra-
venous midazolam and ketamine for
children undergoing minor operative
procedures with satisfactory results.
We aimed to further evaluate its
efficacy and adverse effects in pedi-
atric ward setting. Methods: This
was a prospective study of all children
undergoing minor operations with se-
dation in our pediatric general and
oncology wards from July 1998 to
June 1999. The procedures included
lumber puncture£intrathecal chemo-
therapy, bone marrow aspiration=
trephine biopsy, central venous
catheter removal, skin biopsy, or their
combination. All sedation procedures
were started with midazolam 0.1
mg/kg and ketamine 1 mg/kg; they
were increased gradually to 0.4 and
4 mg/kg, respectively, if necessary.
Heant rate and Sa0, were continu-
ously monitored. Results: Alto-
gether, 369 minor operations were
performed in 112 patients (male:
female=2:1, median age 6 years, range
5 months-17 years), All achieved
adequate sedation, with 96% within
30 s and 75% required just the starting
dose. Younger children required a
higher dosage (p=0.003 for midazo-
lam, p<0.001 for ketamine). The
median recovery time was 87 min,
with no association with age, sex, or
dosage of sedation, but was longer in
patients having hallucination
(p=0.001). Adverse effects included

tachycardia (27.9%), increased
secretion (17.6%), agitation (13.6%),
nausca and vomiting (9.2%),
hallucination (8.7%),

desaturation (8.4%), and cataleptic
reaction (0.8%). All desaturation
episodes were transient and responded
to oxygen supplement alone. None
developed bronchospasm or
convulsion. Some adverse effects
were dose-related. Half of the children
who received 0.3 mg/kg midazolam
developed desaturation,

Conclusions: Intravenous
midazolam-ketamine can provide
rapid, effective, and safe sedation for
children undergoing minor operations
in ward setting. Adverse cffects are
mild. Midazolam above 0.3 mg/kg
should be used with caution.

Keywords Sedation - Ketamine -
Midazolam + Oncology - Children
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patients having hallucination
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Original Article

Sedation with intravenous ketamine and midazolam for painful
procedures in children

Abstract

BULENT KARAPINAR,' DENIZ YILMAZ,’ KUBILAY DEMIRAG® AND MEHMET KANTAR*

'Pediatric Intensive Care Unit, *Pediatric Hematology Department, *Department of Anesthesiology and
Reanimation, and *Pediatric Oncology Department, Faculty of Medicine, Ege University, Izmir, Turkey

Background: Children often require relief of pain and anxiety when undergoing painful procedures. The pur-
pose of this study is to evaluate the effectiveness and safety of painful pediatric procedures performed by pedi-
atric intensivist, using the combination of intravenous ketamine and midazolam for sedation and analgesia.
Methods: The records of the patients who received intravenous ketamine-midazolam combination for pain-
ful procedures in the pediatric sedation unit of a university hospital over a 3 year period were retrospectively
reviewed to determine indications, dosing, assesment of the level of sedation, adverse events, and recovery time
for each procedural sedation and analgesia.

Results: A total of 227 children aged 4 months to 18 years were admitted to the pediatric sedation unit for a total
of 356 procedures. The indications for procedural sedation and analgesia included bone marrow aspiration or
biopsy (50.8%), central venous catheter insertion (27%), and others (22%). A total of 46 adverse events (12.9%)
were observed. These adverse events included SpO, below 85% without apnea (n=14), apnea (n=3), transient
stridor (n=2), hypertension and tachycardia (n =8), hypersalivation (n=6), vomiting (n=5), hallucinatory emer-
gence reaction (n=4), and rash (n=4). There were no adverse outcomes attributable to ketamine and midazolam
combination.

Conclusion: Skilled pediatric intensivists can safely and effectively administer ketamine and midazolam to
facilitate painful procedures outside the operating room setting.
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determinare le indicazioni, il dosaggio, la valutazione del livello di sedazione, gli eventi avversi e i tempi di
recupero per ogni sedazione e analgesia procedurale
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Retrospettivo |

72 pazienti (NICU — neonati a termine e pretermine) |

Combination of ketamine and Ketamina 0,5 mg/kg 10 minuti prima della venipuntura ( fino a 2 mg/kg)
fentanyl (KetaFent) for safe
insertion of ultrasound-guided

central venous catheters in infants

v

Fentanyl 2 mcg/kg 5 minuti prima della venipuntura |

TABLE 2 Study outcomes of enrolled infants.

Vito D'Andrea™ @, Giorgia Prontera’, Giovanni Barone’ -
and Giovanni Vento' Non-invasive

ventilation

Invasive
ventilation

ran snd Craidd Hedlth wnd Pt Heudth o Unversling Agoalno

e, Ny “Neorwial Intansve Care Lnk, e Haipie. Bmon, Bay
! 37 Spontaneous

Certrally Inserted central catheters (CICCsl are placed by ultrasound guided VESPWatlon
puncture of the internal jugulsr or brachio-cephalic ven. It is crucal to achieve a 35
good level of sedation and anadlgesa In order 0 keep the bables stll thus
reducing the risk of procedural falure. The am of this study is to evaluate the Primary outcome
efficacy of the combination of ketarmine and fentamyt during the CICC placement A =
procegure We retrospactvely collected data from 72 infanis who underwent Success rate of CICC insertion 100% 100%
CICC insertion after sedation with KetaFent protecel The primary outcome vas Duration of procedure minutes (min- 23 (17-32) 25 (20-41)
to assess the success of the procedure defned as CICC placement. Secondary
OLCOME WaS Intubstion dunng the procedure In non-ventilated nfants max)
Inonirvasie ventilation or spontanecus respiration), need for repeat doses of smndary outcome
study medications to complete the procedure, trme to complete the procedure,
the level of analgesia assessed using vitst parameters. The procedure was Dose of Ketamine median (Q1-Q3) 2(1-2) 3(1-3)
compieted n 100% of cases. There were no cases of hypotension dwing and at Ba .
the end of the procedure. No intubstion was performed on non-ventilated Infants ad“mng maximum dose of - (5‘4) 5 (14'2)
infarts. The combination of ketsmine and fentanyl for sedation ang ansigesa in ketamine n (%)
Infants requirng insertion of a CICT Is 100% successhd It is associated with a low 2
rsk of sidge effect tke apn=a and ntubation Insertion of a central venous catheter A HR mean (min-max) 4 (2-5) 5 (2-10)
is a panful procedure for infants. Adequate sedation is mandatory to keep the A BT mean (mm_ma_x) 06 (0—1.1) 0.7 (0_1_2)
baby still thus reducng the risk of proceduwsl fallure,

Need for supplemental oxygen n 6 5
e Apnea n = 2
procedural pain management, pamn measurement analgesia, infant, ultrasound-gulded
centrat wenous catheters Need for intubation - -

n, number; HR, heart rate; BT, body temperature.
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