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„Das schwierige Kind“ 

...im allgemeinen Aufwachraum 
•  jedes Kind 

...im Kinder-AWR 
•  (das Kind mit Schmerzen) 
•  (das ausländische/nicht muttersprachliche Kind) 
•  das einsame Kind 

•  das renitente Kind 
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Das Kind im Erwachsenen-AWR 

Bild: www.gsund.net 
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Das Kind im Erwachsenen-AWR 

•  unpersönliche, an technischen Bedürfnissen orientierte Architektur 

–  Kein Spielzeug 

–  kein Wandschmuck, 

–  ... 

•  künstliches, evtl. nicht dimmbares Licht 

•  kein Tageslicht 

•  Platzverhältnisse/Intimität nicht auf Elternanwesenheit angelegt 

–  Schutz der Persönlichkeitsrechte anderer Patienten 

–  Sichtschutz für stillende Mütter 

•  evtl. fehlende kindgerechte Materialien zum Wärmeerhalt 
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Das einsame Kind 

•  Problemvermeidung 
–  Elternanwesenheit im AWR unbedingt zulassen/ermöglichen 
–  Regionalanästhesieverfahren/Opioid-Einsparung 
–  ausreichende Schmerztherapie im OP beginnen 
–  Stressabschirmung im AWR (durch Sedierung?) 

•  Problembehebung 
–  ausreichende Schmerztherapie 

•  Nalbuphin? 

–  ggf. Sedierung 
•  Midazolam? 

–  frühzeitige Verlegung zurück ins Krankenzimmer, falls vertretbar 
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Das renitente Kind: 
Emergence delirium 
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Emergence delirium = emergence 
agitation = postoperative Agitation 

•  Pathogenese ungeklärt 
–  Kinder mit präoperative Angst höheres Risiko 
–  Vorschulkinder, ADHS 
–  in den ersten 30 Minuten nach Ausleitung 
–  häufig selbstlimitierend 
–  überwiegend nach Gasnarkosen 
–  Höhere Inzidenz nach HNO-OP oder MKG-OP 
–  auch nach nicht-schmerzhaften Prozeduren 

 
Kain ZN et al. Anesth Analg 2004;99:1648-54 
Grundmann U. Acta Anaesth Scand 1998;42:845-50 
Wells LT. Anesth Analg 1999;88:1308-10 
Cravero J. Pediatr Anesth 2000;10:419-24 
Uezono S. Anesth Analg 2000;91:563-6 
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Literaturübersicht Emergence 
delirium 

Halo	
   Des	
   Sevo	
   Iso	
   Prop	
   Total	
  

Grundmann	
  1998	
   80%	
  

Uezono	
  1999	
   38%	
   0%	
  

Cravero	
  2000	
   0%	
   5	
  (33%)	
  

Sandner-­‐Kiessling	
  
2002	
  

2	
  (22%)	
   1	
  (8%)	
   8	
  (31%)	
   13	
  (22%)	
   24	
  (22%)	
  

Valley	
  2003	
   46%	
   21%	
  (ns)	
   33%	
  

Kararmaz	
  2004	
   56%	
  (oF)	
  
18%	
  (mF)	
  

Meyer	
  2007	
   9	
  (30%)	
   10	
  (34%)	
  

Pieters	
  2010	
   11(57,9%)	
   6	
  (31,9%)	
  

Chandler	
  2013	
   38,3%	
   14,9%	
  

Locatelli	
  2013	
   25%	
   25%	
  
ED-Scoring mit teils nicht validierten Scores 
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Emergence delirium –  
der PAED-Score 

Anesthesiology 2004; 100:1138–45 © 2004 American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Development and Psychometric Evaluation of the Pediatric
Anesthesia Emergence Delirium Scale
Nancy Sikich, M.Sc., R.N.,* Jerrold Lerman, B.A.Sc., M.D., F.R.C.P.C., F.A.N.Z.C.A.†

Background: Emergence delirium has been investigated in
several clinical trials. However, no reliable and valid rating
scale exists to measure this phenomenon in children. There-
fore, the authors developed and evaluated the Pediatric Anes-
thesia Emergence Delirium (PAED) scale to measure emergence
delirium in children.

Methods: A list of scale items that were statements describing
the emergence behavior of children was compiled, and the
items were evaluated for content validity and statistical signifi-
cance. Items that satisfied these evaluations comprised the
PAED scale. Each item was scored from 1 to 4 (with reverse scoring
where applicable), and the scores were summed to obtain a total
scale score. The degree of emergence delirium varied directly with
the total score. Fifty children were enrolled to determine the
reliability and validity of the PAED scale. Scale validity was evalu-
ated using five hypotheses: The PAED scale scores correlated
negatively with age and time to awakening and positively with
clinical judgment scores and Post Hospital Behavior Question-
naire scores, and were greater after sevoflurane than after halo-
thane. The sensitivity of the scale was also determined.

Results: Five of 27 items that satisfied the content validity and
statistical analysis became the PAED scale: (1) The child makes
eye contact with the caregiver, (2) the child’s actions are pur-
poseful, (3) the child is aware of his/her surroundings, (4) the
child is restless, and (5) the child is inconsolable. The internal
consistency of the PAED scale was 0.89, and the reliability was
0.84 (95% confidence interval, 0.76–0.90). Three hypotheses
supported the validity of the scale: The scores correlated nega-
tively with age (r ! "0.31, P < 0.04) and time to awakening (r !
"0.5, P < 0.001) and were greater after sevoflurane anesthesia
than halothane (P < 0.008). The sensitivity was 0.64.

Conclusions: These results support the reliability and validity
of the PAED scale.

EMERGENCE delirium (ED) has been described as “a
mental disturbance during the recovery from general
anesthesia consisting of hallucinations, delusions and
confusion manifested by moaning, restlessness, involun-
tary physical activity, and thrashing about in bed.”1 It has
been considered a common postanesthetic problem in
children and adults since 1960.2–4 The prevalence of ED
in children ranges from 25 to 80%, depending on the
definition of ED used to measure this phenomenon.5,6

ED, which usually occurs within the first 30 min after

ether anesthesia,7–10 has been characterized as self-lim-
iting but of variable duration.5,10,11 During an ED reac-
tion, children risk injuring their surgical repair, them-
selves, and their caregivers. Their behavior is disruptive
to the postanesthetic care unit and often requires con-
stant nursing supervision, which strains nursing man-
power resources.12,13 Moreover, when an ED reaction
occurs, all members of the healthcare team as well as the
parents express dissatisfaction with the quality of the
child’s recovery.5,14 These negative effects of ED have
motivated clinicians to investigate possible etiologies
and potential treatments for ED.5–7,10,14–25 However,
none of the clinical investigations have used a reliable
and valid tool to measure ED. Not only does this pre-
clude comparisons among the clinical trials, but more
importantly, it raises serious questions regarding mea-
surement error and the reliability of the measurement
and validity of the research results.6,26

Sixteen rating scales3,5,6,8–10,15,16,18,20,21,26–30 and two
visual analog scales that measure agitation have been
used to measure ED in young children.7,31 (table 1).
These scales are deficient in two main respects: scale
content and psychometric evaluation. Behaviors includ-
ing crying, agitation, and lack of cooperation have been
included as items in these ED rating scales. However,
these behaviors are not specific to ED. They may also
characterize children who are in pain or who are fright-
ened or angry during emergence from general anesthe-
sia. Of the rating scales listed in table 1, two scales report
reliability estimates, and one, the Heaman-Mattle emer-
gence excitement scale, has undergone both a reliability
and a validity assessment. However, the Heaman-Mattle
scale was developed for teenagers and is inappropriate
for use with preschool and school-aged children. Be-
cause the content of the scales in table 1 was considered
inadequate, further assessment of the psychometric
properties of any one scale was not pursued by the
authors.

To date, a reliable and valid rating scale to measure ED
in children does not exist. Shrout and Fleiss32 state that
“measurement error can seriously affect statistical anal-
ysis and interpretation [of data].” Therefore, to minimize
measurement error in the clinical evaluation of ED in
children, we sought to develop a reliable and valid rating
scale to measure this phenomenon.

Materials and Methods

Methods
This study was approved by the Research Ethics Board

at The Hospital for Sick Children (Toronto, Ontario,
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Modifiziert, aus: Kaufmann J, Laschat M, Wappler F. Anaesth Intensivmed 2014;55:422-35 

Behandlungsbedarf ab 12 Punkten 
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ED: Prävention 

•  Angstreduktion durch 
–  patientenorientierte Aufklärung 
–  begleitete Narkoseeinleitung 

•  „iPhone induction“ 
•  Clowns 

–  Elternanwesenheit nicht zuverlässig angstreduzierend 
–  Prämedikation 

•  Midazolam sicher anxiolytisch, jedoch keine ED-Prävention 
•  α2-Agonisten (Clonidin/Dexmedetomidin) gute Reduktion d. Agitation 

•  TIVA besser als Gasnarkose 
•  evtl. Propofol-Bolus vor Ausleitung 

(i.v.-Einleitung + Gasnarkose nicht effektiv) 
Aouad MT et al. Anesthesiology 2007;107:733-8 
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•  Schmerzfreies Aufwachen 
–  Konsequente Anwendung von Regionalanästhesieverfahren 
–  ausreichende systemische Schmerztherapie 

•  NSAID/Novaminsulfon 
•  Piritramid 
•  Nalbuphin 

•  Elternanwesenheit im AWR vor dem Aufwachen 
•  Medikamentöse Prävention 

–  vorteilhaft: Propofol, Fentanyl, Ketamin, perioperative Analgesie 
–  nicht vorteilhaft: Prämedikation mit Midazolam, 

Serotoninantagonisten 
Aouad MT, Nasr VG Current Op Anesth 2005;18:614-9 
Dahmani S et al. Br J Anesth 2010;104(2):216-23 

 

ED: Prävention II 
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Prämedikation mit Midazolam – ja 
oder nein 
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Emergence delirium – Therapie 

•  Gefahrenabwehr!! 
–  Schutz vor Verletzungen  

–  Schutz der Katheter und Drainagen vor Dislokation 

•  Elternanwesenheit im AWR vor dem Erwachen! 
Voepel-Lewis T et al. J Perianesth Nurs 2005;20:239-48 

•  Beruhigung der Eltern 
–  Hinweis auf Ähnlichkeit der Symptome auf Agitationszustände, die im 

Alltag des Kindes bereits aufgetreten sind 

–  Eltern mißdeuten das ED als Ausdruck „fehlerhafter Narkose“ 
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Emergence delirium – 
medikamentöse Therapie 

•  Clonidin  
–  0,5 – 1 µg/kg KG i.v.  
–  sedierend, verlängert AWR- und Krankenhausverweildauer 

•  Dexmedetomidin 
–  0,5 µg/kg KG i.v. 

•  Propofol 1%  
–  0,5 – 1 mg/kg KG langsam i.v. (am OP-Ende oder im AWR) 

•  Ketamin S  
–  0,5 – 1 mg/kg i.v. 
–  Repetition nicht sinnvoll 
–  Hypersalivation, Doppelbilder 
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•  Piritramid 
–  0,05 mg/kg KG 

•  Fentanyl 
–  1-2 µg/kg KG 

•  Weitere Medikamente in der Literatur: 
–  Magnesium 
–  Ketorolac 
–  Gabapentin 
–  Melatonin 
–  Tropisetron/Clonidin 

Emergence delirium – 
medikamentöse Therapie II 
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Schmerzmessung –  
Kinder ab dem 4. Lebensjahr 
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Schmerzmessung –  
Sgl. u. Kleinkinder 
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Schmerztherapie 

•  Paracetamol rektal  
–  unklarer Wirkeintritt 
–  unklare Resorptionsrate 

•  Paracetamol i.v. und rektal 
–  gerine analgetische Potenz 
–  Assoziation mit Asthma bei Kindern 
+  einzig zugelassen unter 3 Monaten!! 

•  Ibuprofen rektal 
–  ungünstige Dosisabstufungen 

•  Ibuprofen Saft 
–  erst bei sicherer Flüssigkeitsaufnahme möglich (Station?) 
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Schmerztherapie II 

•  Novaminsulfon/Metamizol 
 
Komplikationen: 
–  Agranulozytose 1:1439 Anwendungen 

Hedenmalm K, Spigset O. Eur J Clin Pharmacol 2002;58(4):265-74 
–  Anaphylaxie <0,1% 

Kontraindikationen: 
–  bekannte Überempfindlichkeit 
–  Porphyrie 
–  G6PDH-Mangel (Favismus) 
–  Säuglinge unter 3 Monaten 
–  (Schwangerschaft und Stillzeit) 
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Schmerztherapie III 

•  Opioide 
–  Piritramid 0,05-0,1 mg/kg KG 

–  Nalbuphin 0,1-0,2 mg/kg KG 
•  κ-Agonist (Schmerztherapie) 

•  µ-Antagonist (! Atemdepression) 

•  Ceiling-Effekt 

–  Fentanyl 1-2 µg/kg KG 
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ED – Zusammenfassung 

•  Prophylaxe! 
•  Dringende Therapieindikation 

–  Selbstgefährdung 

–  Gefahr für das OP-Ergebnis/Drainagen 
–  ED bindet Personal und (hilflose) Eltern am Bett 
–  Anästhesiequalität wird am postoperativen Verhalten des Kindes gemessen 

•  Versuch der Differenzierung von Schmerz (Hunger, Angst, Alleinsein...) 
von ED mit dem PAEDS und Pain-Scores 

•  Therapie: 
–  Schmerzmittel 
–  Sedativa 
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Unser Kochrezept 

•  Prävention durch  
–  Intensive kindsbezogene Aufklärung 
–  EMLA, Midazolam 
–  Angstfreie Atmosphäre im OP 
–  Adäquate Schmerztherapie 
–  Aufwachen im AWR, Elternanwesenheit 

•  Diagnose: 
–  PAED-Score 
–  KUSS, Faces Pain Scale 

•  Therapie 
–  Clonidin 0,5-1 µg/kg KG  
–  ggf. Propofol, ggf. Ketamin 

Bild: www.kidsweb.de 


