MI PUO’ CAPITARE! l

L'URGENZA IN PEDIATRIA
sul territorio, in pronto soccorso, in reparto

Protossido d’'azoto:
uso sempre piu diffuso nel PS

Pediatria d’'Urgenza con Servizio di PS
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* Inodore ed incolore

« Sedativo blando

* Moderato analgesico

* Uso In mantenimento

° ... dell'anestesia generale
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Meccanismo d’azione .

somministrazione respiratoria Effetto sedativo

O e Inibizione recettori glutamato
Gas alveolare Inibizione rec. GABA

v s Inibizione canali K
Bassa solubilita nel sangue

.‘b : Effetto analgesico
Circolo ematice Effetto dipendente  stimolo ipotalamico con

v dalla concentrazione rilascio peptidi oppioidi endogeni
SNC e conseguente

- :gﬂeﬁtﬁ bggirggrgbzm e riduzione stimolo nocicettivo
- u
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NON VIENE METABOLIZZATO MA ESALATO




SEDAZIONE COSCIENTE
* respiro autonomo,

* mantenimento riflessi protettivi delle vie
aeree,

« capacita di rispondere a stimoli verbali

“Cooperazione felice”




Come .

* Miscela con ossigeno
 Bombole trasportabili N20O al 50%

* Ventilatore con possibilita di settaggio
N2O tra il 30 ed il 70%

« Sufficiente che vi sia un recupero del gas
«- @Splrato dal paziente
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Pediatric Emergency Care = Volume 29, Number 8, August 201:

FIGURE 1. Nasal hood is placed on the nose. It is connected to GAME BOY ADvancE
the breathing circuit (circle) through which sevoflurane
gas is delivered.
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Maschera facciale

Vantaggio del rebreathing
(maschere nasali disperdono
se sirespira a bocca aperta)

’esalato viene correttamente
smaltito con tubo d’uscita




Controindicazioni ‘

* PNX, Ipertensione polmonare, sacche enfisematose,
embolia gassosa e difficolta respiratoria in genere

« Trauma cranico chiuso, aumento della pressione
endocranica

« (Ostruzione intestinale

« QOtite e sinusite

 |Intossicazioni da farmaci (relativa)

« Ovviamente nel traumi facciali dove si

Congresso

w applicherebbe la maschera




 Efficacia dopo 3-4 minuti dall’inizio
dell'inalazione in maschera
* Fino a 5 minuti dopo la sospensione

« 30 MmN Mmassimo




I Vantaggl .y

Sicuro (minimi eff. coll. al 50%)

« Rapida efficacia e rapida ripresa (il PS e |l
contesto giusto)

« Semplice (suff. monitoraggio SaO2 e FC)

« Ben accetto dal bb e dai genitori (aiuto il bb, non
lo “addormento”, non sono invasivo, non serve
accesso venoso)

Facile d'uso, maneggevole
Somministrabile a stomaco pieno
Relativamente economico




- ..

Ad uso infermieristico ed ostetrico in UK, France, USA, Australia

In Italia ufficialmente e registrato come gas anestetico

AlFA: “"deve essere sempre somministrato alla presenza di
personale medico, che decide se il medicinale puo essere
somministrato ed in quale dose, in struttura adeguata che
permetta la rianimazione d’'emergenza cardio-respiratoria”

10°
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ORIGINAL REseaRcH CONTRIBUTION

Nitrous Oxide for Early Analgesia in the
Emergency Setting: A Randomized, Double-
blind Multicenter Prehospital Trial

Jean-Louis Ducasse, MD, Georges Siksik, MD, Manon Durand-Bechu, MD, Sébastien Couarraze, RIN,
Baptiste Valle, MD, WNathalie Lecoules, MD, Patrice Marco, RN, Thierry ]_.d_L(}lTib[:! PhdrrnD and Vincent
Bounes, MD r |2y

60 francesi adulti

Trasporto per trauma (non
ipertensione endocranica, perdita
di coscienza, PNX, chirurgia
oculare recente, enfisema, ileo,
sinusite, trauma facciale)

10°
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N20O 50% per 15 min




 ansiolisi

e componente di amnesia anterograda
» analgesia per dolori lievi moderati
“non chiedere quello che non puo dare”

Combinazione con altri
analgesici/ansiolitici




‘Quali usi ' .

Procedure dolorose/ansiogene

- Venipuntura e incannulamento venoso
- Medicazioni di ustioni

- Suture

- Artrocentesi

- Riduzione di fratture scomposte
Riduzione di lussazioni




‘Quali usi ' .

- RImozione corpi estranel orecchio

- Aspirazione/drenaggio ascessi

- Biopsie

- Puntura lombare

- Rimozione suture bb. autistici

- Procedure odontoiatriche (rimozione dentaria)




Suture
di ferite



Limited analgesic efficacy of nitrous oxide for painful
procedures in children

F E Babl, E Oakley, A Puspitadewi, L N Sharwood

A Randomized Clinical Trial of Continuous-

Flow Nitrous Oxide and Midazolam for Sedation

of Young Children During Laceration Repair

ANNALS DF EMEABEMCY MEDICINE 371 JAMUARY 2001

Conclusion: For facial sutunng in 2- to 6-year-old children, 204 Dz

reqimens ncluding continuous-flow nitrous oxide were more
effective in reducing distress, and had fewer adverse effects Maschera nasale

and shorter recovery times than midazolam. LET



L'iniezione di anestetico locale
produce disagio al paziente,
aumenta “ansia da ago”, puo
alterare i margini della ferita.

Lidocaina 4%: analgesia pron
Adrenalina 0.05%:vasocostriziq
Tetracaina 0.5%: analgesia lon

2-5 ml in sede per
30-60 minuti

10°

Congreslso baSSO COStO:
4ml 70c







ORIGINAL ARTICLE

A Randomized Comparison of Nitrous Oxide Versus
Intravenous Ketamine for Laceration Repair in Children

Sin Flee Lee, AL F Kyvuseofk Kive, MDD, PhiD, = Toae Yo Kine, M, PRI, Yo Fhweasn o, A, Phi, =
Sewnng Ho Kim, AD, PhiD, 7 Joong Eui Rhhee, MDD, PhRID* Charn Yeorng Heo, MDD, PhiD, E
carcd Seok-Chan Eun, MDD, Phi)i

Conclusions: Mitrous oxide inhalation was preferable to injectable
ketamine for pediatric patients because it is safe, allows for a faster re-
covery, maintains sufficient sedation time, and does not induce unnec-
essarily deep sedation.

TABLE 1. Ceneral Patient Characteristics

Ketamine Group (n = 14) M) Group (n = 18) P
Age, mean (SD), years 4.7 (1.6) 5.9(1L8) 006
Male, n (%6) 12 (85.7) 14 (77.8) 0.67
Weight, mean (SD), kg 18.4 (4.0) 21.8 (6.9) 011
ASA class, n (%)
Class 1 14 (100) 18 (100}
Fasting time
Water, median (TQR ), min 1760 (123.6-315.8) 217.5(135.5-305.0) 0.56
=2 h. mo(%e)d 11 (78.6) 15 (83.3) 0n.73
o Food, median (IQR), min 1760 (123.6-315.8) 184.0 (135.5-300.3) 038
10 =6 h. no( %) 20(14.3) 1 (5.6) 040
Laceration site, m [ %5) 0.11
Head 12 (85.7) 15(83.3)
Cong Limbs 2 (14.3) 3(16.7)
Total sedation time, median (IQR), min 3H.5 (30.8-51.3) 250 (16.8-34.3) 001

“TOTAT [ OO COIITe TITTee, TH GO TTT T 1Ly, Tt 7.5 (6—12) 11.0(7.8-21.5) 0.14




Riduzione di fratture scomposte .




Riduzione di lussazioni
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FENTANYL e.n.
1-1,5 y/Kg

MIDAZOLAM
0,5 mg/Kg

PROTOSSIDO

50%
“TRIO PERFETTO’




DricinaL ResearcH ConTRIBUTION

Intranasal Fentanyl and High-concentration
Inhaled Nitrous Oxide for Procedural
Sedation: A Prospective Observational Pilot
Study of Adverse Events and Depth of
Sedation

Ruabert W. Seith, MBChE, MRBCPCH, FRACP, FACEP, The
aned Pranz E. Hakl MDD, MPH, FRACP, FAAT

T3012:19:31-36

Talbds 1

Chaar acteri stics of ED Fat ents Reosi vineg | nhaled Nitrows Odda
and IMNF for FSA {n = &1]

Cha racwristic Wl ues

41 pz tra 1 e 14 anni, Melbourne
1,5 y/Kg fentanest e.n.
N20 50%-70% full face mask (98% con 70%)

Non eff collaterali gravi
19,5% vomito (2 durante)
57% livello sedazione 2 0 3
(max 4, min 0)
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Pediatric Emergency Care = Volume 28, Number 7, July 2012
URIGINAL ARTICLE

Use of Combined Transmucosal Fentanyl, Nitrous Oxide,
and Hematoma Block for Fracture Reduction in a
Pediatric Emergency Department

Ana Jiménez, MD, Darniel Blazguez, MD, Jaime Cruz. MD, Alba Palacios. MD, Olga Ordaiiez, MD,
Milacros Marin, PhiD, and Jesiis Run=-Contreras, PhiD

Conclusions: The association of MO + TMF + HB in the reduction

of radioulnar fractures in PED improves pain control compared with the TABLE 2. Data on Pain Referred by the Child, the Nurse, and
MNO + HB combination. New studies are required to confirm the benefit the, DOC‘,'Dr (From 0 = h,lo Pain to -!0 = Severe Pain), Overall
and safety of this drug combination Satisfaction of the Medical Professionals (From 1 to 10, 10

Being Completely Satisfied), and MNumber (n) and Percentage
(%0) of Adverse Effects, With the Technique in Both Groups (NO
+ HB and NO + TRMS = HB)

TABLE 1. Data on %ex: n (%), Duration of the Procedure Less

Than 15 Minutes: n (26), Mean Age in Years, and hMean Pain NO + HB ~NO + Fentanyl + HB
Expected by the Child Before the Procedure (From 0= Mo Pain ; - ; -
to 10 = Severe Pain), in Both Groups (MO + HB and NO + TME + Mean B5% 1 Mean  55% CI vl
HE) Pain assessment, 4 2.5-55 2.5 1.5-3.1 0.035
- child
NO + Pain assessment, 3.9 2.3-5.5 2.7 2-33 010
~NO +HB Fentanyl + HB nuTse
n (%) n (%) P Pain assessment, 4 l.6—6.3 2.6 2-3.2 017
- doctor
Sex B _ Satisfaction, 6.8 5.4-83 8.8 8.6-103 0006
Male 12 (7T0.6) 46 (71.9) 0.94 professionals
Fermnale S29.4) 18 (28.1) n (%) 95% CI n (%) 95%, C1
Procedure duration Adverse effects
=15 min 13 (76.5) S0 781} 0.76 Yes 6(40) 198642 9(153) 82-265 0.08
15—=30 mimn 4(23.5) 14 (21.9) No 9 (60) 35.7-80.1 S0 (84.7) 7T3.4-917
Mean 95%, CI Mean 95% CI
Age, v 106 %9124 94 ®6-103 018
Pain expected 7.1 5.5-8.7 7.2 6282 078 On comparing the group who received NO + TMF + HB

before the procedure

against WO+ HDB, assessment of pain during the process was 2.5
(95% conflidence interval [CI], 1.8=3.1) compared with 3.9 (95%
CL 2.3—5.5) by the child, respectively (= 0.035), 2.6 (95% CI,




Effetti collaterall .
 Euforia

* Singhiozzo

 Nausea e vomito

* “ansia della maschera”

« Stordimento, capogiri

sssssssss Tutti regrediscono dopo

azionale

Hochi minuti dalla sosgensione

10°



ORIGINAL ARTICLE TABLE 1. Patient and Procedure Characteristics

n (%)
Safety of High-Concentration Nitrous Oxide by Age, y .
Nasal Mask for Pediatric Procedural Sedation ‘1:_14 3;;1 EE]”
Experience With 7802 Cases 510 3050 {39:”
Judith L. Zier, MD, FAAP* and Meixia Liu, MSt 11-18 885 (11.3)
Procedure
TABLE 2. Total Adverse Events During Nitrous Oxide Urinary catheterization 4928 (63.6)
Administration Peripheral venous cannulation 826 (10.7)
Adverse event,* n (%) Lumbar puncture 340 (4.4)
No adverse events 7470 (95.7) Noninvasive procedure (eg, echocardiogram, 206 (2.7)
Apnea 0 computed tomographic scan)
Oxygen saturation <92% 8 (0.1) Enteral tube (eg, nasogastric, 197 (2.5)
Diaphoresis 33 (0.4) gastrostomy) placement
Mausaa 128 (1.6) Peripherally inserted central catheter placement 100 (1.3)
Vomiting 171 (2.2) Minor surgical procedure (eg, abscess 72 (0.9)
10< Other 59 (0.8) incision and drainage)
Laceration suturing 52(0.7)
Congresso ) Bone marrow biopsy 2(0)
ciole +15 mMIN aumentano reaz avvVverse other (eg, electromyelogram, 1020 (13.2)

botulinum toxin injection)

_ Pediatric Emergency Care * Volume 27, Number 12, December 2011 —




Number of Minor adﬁarsa

. Major adve
Lancet 2001 ; 358 : 1514-15 cases events events

Emergency-department 2095 136 (6-5%) T (0-3%)
procedures*

Lumbar puncture 1559 76 (4-9%) 4 (0-3%)
Dressing changes 1315 67 (5-1%) 10 (0-8%)
Bone-marrow aspiration 976 30 (3-1%) 1 (0-1%)
Flexible bronchoscopy 471 24 (5-1%) 3 (0-6%)
Gastroscopy 275 5 (1-8%) 0
Venous puncture 264 17 (6-4 %) 0
Miscellaneoust 556 20 (3-6 %) 0

Total 7511 375 (5-0%) 25 (0-3%)

*Examples include laceration repair, fracture reduction, cast remodelling,
abscess drainage. TExamples include renal or liver biopsy, bladder
catheterisation, placement of nasogastric tube.

Adverse events associated with sedation by premixed 50%
nitrous oxide and oxygen

Congresso
uzionale

wr (0.33% rate of potential life threatening events




Lancet 2001 ; 358 : 1514-15 EFFETTI COLLATERALI MAGGIORI l

Desaturazione
ostruzione vie aeree
apnea

- associazione con 2 farmaci (oppioide e bdz)
- associazione con singolo farmaco non aumenta

Il rischio (oppioide o bdz)
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Costl (carrello)

bombola da 10 L: 400 euro circa

maschera rebreathing riutilizzabile dopo sterilizzazione 200 euro c:
Sterilizzazione 75 cent
Filtro monouso 4 euro

10 min di protossido 50%
6 euro per protossido




o Risc? .

Non effettuo bene I'anamnesi > vi sono
controindicazioni che non ho tenuto In
considerazione

Interferenza vit B 12 (esposizione cronica ad alte
dosi) > disordini neurologici, ematologici e
Immunologici

Operatori (rischio cronico): infertilita

Precauzione d'impiego (smaltimento del gas a
muro)







Eur J Pediatr 2014 Jan 3 -

Artrocentesi (AlG)

50 pz.
62% premedicazione con midazolam per os 0,5-0,7 mg/Kg
2 pz effetti avversi (1 vomito, 1 pavor)

70% non ricorda nulla dell’evento




Nitrous oxide induced myeloneuropathy: a case report
February 2014, Volume 21, Issue 1, pp 85-88 ~

35 anni, M, abuso N20 Emergency ..
In PS con sensorio alterato, incontinenza urinaria, postura anomala delle mani  Besss e 24

Babinski pos, alterazioni sensibilita mani, riflessi vivaci alle estremita, deficit
attentivo

RMN cervicale: malattia demielinizzante C2-C3 e C6-C7

EMG e dosaggio vit B12 dirimenti

Regressione completa ma lenta con supplementazione di vitamina B12
Ipotesi dell’inibizione della metionina sintetasi

ey

Case report morti



http://rd.springer.com/journal/10140/21/1/page/1

Curiosita

Panna montata > perché siamo felici quando la
mangiamo?

E’ montata con il protossido d’azoto (con I'anidride
carbonica inacidisce perché crea acido carbonico)

Wiston Churchill era uno sniffatore da salotto (sono
sicuro che l'aria del paradiso deve essere questo
meraviglioso gas delle delizie)
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ORIGINAL ARTICLE

A Randomized Comparison of Nitrous Oxide Versus
Intravenous Ketamine for Laceration Repair in Children

Jin Flee Lee, MDD, * Kyvuseok Kim, MDD, PhiD

Sewng Ho Kim, MDD, PhiD, i Joong Euwi 10— [JKetamine group
ard Seok-C ﬁ i um o e
8-
2. o®
=
2
T
100 []Ketamine aroup =8 a
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g 40 Treating physician Parent Nurse
= FIGURE 2. Satisfaction of treating physicians, patient’s parents, and nurse regarding sedation. No difference in satisfaction level was
o2 observed between the 2 patient groups.
m g 3
o),
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o == [IlJJEIDJ]
T — T S —
MNet sedation time ' Induction time Aecovery time’

FIGURE 1. Time comparison for sedation. The MO group had shorter net sedation time and recovery time than that in the ketamine
group. The ketamine group experienced shorter induction times. *P < 0.05. et sedation lee total sedation time — total procedure

time. *Induction time, from the moment the patient was medicated until they were sedated. Rer_overy time, from the end of the
procedure until consciousness was regained.

TABLE 4. Adverse Effects in the Hospital

Ketamine Total (n = 32),

(n= 14) MNar (n = 18) n [ %a)
Hallucination 1 (7.1 — 1 (3. 1)
Dizziness 1(7.1) 1 (5.6) 2 (6.3)
Nauseca F(21.4) — 3 (9.3)
Vomiting 30214y — 3 (9.3
Tachycardia 2(14.3) — 2 (6.3)




