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SCHWIERIGER LUFTWEG 
DEFINITIONEN 
 •  „...situation in which a conventionally trained anesthesiologist 

experiences difficulty with facemask ventilation of the upper airway, 
difficulty with tracheal intubation, or both “ 

•  „...wenn aufgrund eines oder mehrerer Probleme die Beatmung 
insuffizient ist, oder sogar gänzlich scheitert: Undichtigkeit, massive 
Leckage sowie Widerstand während der In- oder Exspiration.“ 
„Eine schwierige endotracheale Intubation liegt vor, wenn mehrere 
Intubationsversuche notwendig sind.“ 
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Apfelbaum JL et al. Anesthesiology. 2013 Feb;118(2):251-70 
Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 
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SCHWIERIGER LUFTWEG 
INZIDENZEN 
•  Schwierige Maskenbeatmung  2% 
•  Unmögliche Maskenbeatmung  0.15% 
•  Schwierige SAD (LM etc.)   0.2% resp. 0.5% 
•  Schwierige direkte Laryngoskopie  1.5-8% 
•  Schwierige Video-Laryngoskopie  0-4% 
•  Cannot ventilate, cannot intubate  0.008-0.004% 

     1:13‘000-1:25‘000-(1:1‘000‘000) 
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Saito T et al. Anaesthesia 2015, 70, 1079–1083  
Apfelbaum JL et al. Anesthesiology. 2013 Feb;118(2):251-70 

Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 
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LUFTWEG MANAGEMENT 

•  Präinterventionelle Evaluation Luftweg 
•  Strategie/Algorithmus Sicherung Luftweg 
•  Vorbereitung/Material vor Induktion Anästhesie 
•  Induktion Anästhesie 
•  Algorithmus folgen 
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EVALUATION LUFTWEG 

•  Narben, Tumoren, Entzündungen, Verletzungen von Lippe und Gesicht 
•  Bestrahlung oder Tumor im Bereich der Halsregion 
•  Eingeschränkte Mundöffnung, Mallampati Grad III oder IV 
•  Makroglossie und andere pathologische Zungenveränderungen 
•  Vollbartträger, Zahnlosigkeit 
•  Body Mass Index >30kg/m2, Schlafapnoe-Syndrom 
•  Männliches Geschlecht, Alter >55 Jahre 
•  Thyreomentaler Abstand <6cm, dicker und kurzer Hals 
•  Eingeschränkte Beweglichkeit der HWS 
•  ... 

20.04.17 13 

Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 



ERWARTET SCHWIERIGER 
LUFTWEG 
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MANAGEMENT 
ERWARTET SCHWIERIGER LUFTWEG 
•  „Bei Vorliegen von Prädiktoren oder anamnestischen Hinweisen für 

eine schwierige oder unmögliche Maskenbeatmung und / oder 
endotracheale Intubation soll die Intubation beim wachen, spontan 
atmenden Patienten mit Hilfe von flexiblen Intubationsendoskopen 
erfolgen“ 

•  „Den höchsten Stellenwert besitzt der Einsatz eines flexiblen 
Intubationsendoskops. Zum Management des erwartet schwierigen 
Atemwegs soll dieses daher verfügbar und der betreuende Anästhesist 
im Umgang mit seiner Anwendung geübt sein“ 
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Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 
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FIBEROPTISCH WACH NASALE INTUBATION 
MATERIAL 
•  Fiberoptik, lieber dicker als dünner. O2 über Arbeitskanal 
•  6mm Spiralfedertubus, schräge Spitze 
•  Gleit-Gel 
•  Lokalanästhesie 

•  Cocain-Nasen-Trp 
•  2ml Lidocain 1%, transcricoidal 

•  Anästhestika 
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FIBEROPTISCH WACH NASALE INTUBATION 
ABLAUF 
•  Ca. 0.2mg Fentanyl, Präoxygenation 
•  Cocain-Nasen-Tropfen (bitter!) 
•  2ml Lidocain 1%, transcricoidal (hüsteln lassen) 
•  Endoskopie mit 2l O2 über Arbeitskanal, O2-Maske vor Mund halten 
•  Zunge rausstrecken lassen nach passieren des unteren Nasenganges 
•  Nach Passage Stimmbandebene, 0.2mg/kg Etomidate 
•  Gleitgel an Nase/Tubus-Spitze 
•  Vorschieben und Platzieren des Tubus, CO2-Kontrolle 
•  Anästhesie-Unterhalt 
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UNERWARTET SCHWIERIGER 
LUFTWEG 
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SPECIAL ARTICLES

a. Other options include (but are not limited to): surgery 
utilizing face mask or supraglottic airway (SGA) anesthesia 
(e.g., LMA, ILMA, laryngeal tube), local anesthesia infiltra-
tion or regional nerve blockade.  Pursuit of these options 
usually implies that mask ventilation will not be problem-
atic.  Therefore, these options may be of limited value if this 
step in the algorithm has been reached via the Emergency 
Pathway.
b. Invasive airway access includes surgical or percutaneous 
airway, jet ventilation, and retrograde intubation.

c. Alternative difficult intubation approaches include (but 
are not limited to): video-assisted laryngoscopy, alternative 
laryngoscope blades, SGA (e.g., LMA or ILMA) as an intuba-
tion conduit (with or without fiberoptic guidance), fiberoptic 
intubation, intubating stylet or tube changer, light wand, and 
blind oral or nasal intubation.
d. Consider re-preparation of the patient for awake intuba-
tion or canceling surgery.
e. Emergency non-invasive airway ventilation consists of a 
SGA.

AWAKE INTUBATION

Airway approached by Invasive Airway Access(b)*

Noninvasive intubation

Succeed*

Cancel Consider feasibility Invasive
Case of other options(a) airway access(b)*

DIFFICULT AIRWAY ALGORITHM

1.  Assess the likelihood and clinical impact of basic management problems: 
 Difficulty with patient cooperation or consent 
 Difficult mask ventilation 
 Difficult supraglottic airway placement 
 Difficult laryngoscopy 
 Difficult intubation 
 Difficult surgical airway access 

2.  Actively pursue opportunities to deliver supplemental oxygen throughout the process of difficult airway 
management. 

3.  Consider the relative merits and feasibility of basic management choices: 

 Awake intubation vs. intubation after induction of general anesthesia 
 Non-invasive technique vs. invasive techniques for the initial approach to intubation 
 Video-assisted laryngoscopy as an initial approach to intubation 
 Preservation vs. ablation of spontaneous ventilation 

4.  Develop primary and alternative strategies: 

FACE MASK VENTILATION ADEQUATE FACE MASK VENTILATION NOT ADEQUATE 

CONSIDER/ATTEMPT SGA 

SGA ADEQUATE* SGA NOT ADEQUATE 
OR NOT FEASIBLE 

NONEMERGENCY PATHWAY EMERGENCY PATHWAY 
Ventilation not adequate, intubation unsuccessful e, intubation unsuccessfultauqedanoitalitneV

Alternative approaches
to intubation(c)

Call for help 

Emergency noninvasive airway ventilation(e)

Successful FAIL after 
noitalitnevlufsseccuSstpmettaelpitlumIntubation* * FAIL 

ycnegremE
wriaevisavninekawAytilibisaefredisnoCevisavnI ay 

   airway access(b)*   of other options(a) patient(d)   access(b)*

INTUBATION AFTER
INDUCTION OF GENERAL ANESTHESIA 

Initial intubation  Initial intubation 
attempts successful* Attempts UNSUCCESSFUL 

SDRAWNOTNIOPSIHTMORF
:REDISNOC

.plehrofgnillaC.1
otgninruteR.2

.noitalitnevsuoenatnops
.tneitapehtgninekawA.3

IF BOTH
FACE MASK

AND SGA
VENTILATION

BECOME
INADEQUATE

FAIL 

Fig. 1. Difficult Airway Algorithm.

*Confirm ventilation, tracheal intubation, or SGA placement with exhaled CO2.

Copyright © by the American Society of Anesthesiologists. Unauthorized reproduction of this article is prohibited.

Apfelbaum JL et al. Anesthesiology. 2013 Feb;118(2):251-70 
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START

Erfolg?

ja

nein

Erfolg?
ja

nein

Koniotomie
· Stichtechnik
· chirurgisch

ENDE

erwartet?
ja

nein

fiberoptisch wache 
nasale Intubation

maximal je 1 Versuch *
· Fiberoptisch
· Laryngoskopisch
· Larynxmaske

transtrachealer Zugang 
Ravussin 

+ Jet-Beatmung

Abstrom frei?

ja

nein

· Jet-Beatmung weiter
· Intubation konventionell
· Intubation fiberoptisch
· chir. Tracheotomie

Ständiges Beachten der Sättigung 
und der Sauerstoffzufuhr hat 

oberste Priorität

Zur Koniotomie:
- erste Wahl ist die Stichtechnik mit einem Kit
- offene chirurgische Konitomie nur als ultima ratio

Transtrachealer Zugang (Ravussin + Jet):
- unbedingt Aspirationstest
- Druck anfangs 0.5 bar, erst steigern, wenn 

Kanüle sicher in der Trachea liegt.
- Oxygenierung ist wichtig, notfalls CO2-Anstieg 

vorübergehend in Kauf nehmen.
- bei partieller Obstruktion:

sich auf Oxygenieren beschränken (0.5 bar),  
möglichst bald definitven Luftweg etablieren

- bei totaler Obstruktion:
sofort Koniotomie

* Bei suffizienter Maskenbeatmung bleibt Zeit. 
Andernfalls steht für diese Versuche nur wenig Zeit 
zur Verfügung, daher Anzahl und Reihenfolge der 
Situation anpassen!
Im Algorithmus fortfahren, bevor die Sättigung zu 
tief ist!

Primärer Atwg
erfolgreich?

ja

nein

Fiberoptik, nasal 
möglich?

ja

nein

Erwartet schwieriger Atemweg
- Neoplasien  im Pharynx-/Larynxbereich 
  (auch nach Ende der Behandlung)
- Abszesse/Phlegmone im Pharynx-/Larynxbereich
- Eingeschschränkte Beweglichkeit HWS
- Trauma Gesicht und Hals
- Adipositas (BMI >35)
- Vollbart
- Missbildungen Gesichtschädel/Hals
- Andere

Primärer Atemweg
Einmaliger Versuch der geplanten Sicherung des 
Atemweges (M, LM, Int, etc)

Unerwartet 
Schwieriger Atemweg

Erwartet 
Schwieriger Atemweg

09.02.2012

In schwierigen Situationen spontan atmen lassen bzw. zur Spontanatmung zurückkehren (Aufwachen lassen). 
Der Algorithmus beschreibt das übliche Vorgehen. Unter Umständen kann es nötig sein, von diesem abzuweichen.

Beim schwierigem Atemweg ist immer zusätzliche Hilfe erforderlich.

Institut für AnästhesiologieAlgorithmus Schwieriger Atemweg
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Plan B:
Maintaining oxygenation: 
SAD insertion

STOP AND THINK
Options (consider risks and benefits):

1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

SucceedSupraglottic Airway 
Device

Plan C:
Facemask ventilation Wake the patient up

SucceedFinal attempt at face 
mask ventilation

Plan D:
Emergency front of neck 
access

Cricothyroidotomy

Plan A:
Facemask ventilation and 
tracheal intubation

Tracheal intubation
Succeed

Laryngoscopy

Failed intubation

Failed SAD ventilation

CICO

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

DAS Difficult intubation guidelines – overview
2015

British Journal of Anaesthesia, 115 (6): 827–48 (2015)  
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Management of unanticipated difficult tracheal intubation in adults

Succeed

Succeed

Succeed

Declare failed intubation

Declare failed SAD ventilation

Declare CICO

Declare CICO

Optimise head and neck position
Preoxygenate
Adequate neuromuscular blockade
Direct / Video Laryngoscopy (maximum 3+1 attempts)
External laryngeal manipulation
Bougie
Remove cricoid pressure
Maintain oxygenation and anaesthesia

Plan A: Facemask ventilation and tracheal intubation

2nd generation device recommended
Change device or size (maximum 3 attempts)
Oxygenate and ventilate

Plan B: Maintaining oxygenation: SAD insertion

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation
Use 2 person technique and adjuncts

Plan C: Facemask ventilation

Scalpel cricothyroidotomy

Plan D: Emergency front of neck access

Confirm tracheal intubation with capnography

If in difficulty    call for help

Wake the patient up

Post-operative care and follow up
• Formulate immediate airway management plan
• Monitor for complications
• Complete airway alert form
• Explain to the patient in person and in writing
• Send written report to GP and local database

STOP AND THINK
Options (consider risks and benefits):

1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

2015

British Journal of Anaesthesia, 115 (6): 827–48 (2015)  
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•  Dichte Maske, etO2>85% 
•  Pat. Maske halten lassen 
•  Optional Oberkörper hoch 
•  Optional PEEP/PSV 
•  Optional HighFlow nasal O2 

Copyright © 2016 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.
510   www.anesthesia-analgesia.org ANESTHESIA & ANALGESIA

E SYSTEMATIC REVIEW ARTICLE

with normal body weight was 6 minutes, whereas that in 
morbidly obese patients was only 2.7 minutes.47 These find-
ings are particularly concerning because morbid obesity is 
often complicated by obstructive sleep apnea, which can 
make mask ventilation and intubation more difficult. Rapid 
oxyhemoglobin desaturation during apnea in morbidly 
obese patients was attributed to an increased Vo2 and a 
markedly reduced functional residual capacity. The supine 
position enhances this decrease in functional residual capac-
ity because of a cephalad displacement of the diaphragm. 
Placing severely obese patients in the 25° head-up position 
during preoxygenation has been shown to prolong the time 
of desaturation by approximately 50 seconds.48

Some anesthesiologists may prefer awake fiberoptic intu-
bation rather than rapid sequence induction/intubation in 
morbidly and super morbidly obese patients (BMI > 50 kg/
m2), especially when they have associated problems.49 An 
advantage of this approach is the maintenance of airway 
patency during spontaneous breathing until an “unhurried” 
tracheal intubation can be accomplished. Face mask preoxy-
genation should precede intubation attempts and should be 
continued with the placement of a nasal cannula or an O2 
catheter in the oropharynx. O2 flow (up to 5 L/min) through 
the working channel of the scope has the double advantage of 
insufflating O2 and enhancing laryngeal visualization by pre-
venting fogging and pushing secretions away. It is important 
to recognize that airway obstruction can hinder the egress 

of gases from the fiber-optic scope, which, if prolonged, can 
result in barotrauma. Thus, caution cannot be overempha-
sized when this approach is utilized. Techniques to enhance 
preoxygenation, which are described later, are especially 
important in morbidly and supermorbidly obese patients.

Pediatric Patients
Studies have demonstrated that maximal preoxygenation 
(Eto2 = 90%) can be accomplished in children faster than 
in adults.50,51 With tidal volume breathing, an Eto2 of 90% 
can be reached within 100 seconds in almost all children, 
whereas with deep breathing, it can be reached in 30 sec-
onds.50,51 Nevertheless, because children have a smaller 
functional residual capacity and a higher Vo2 than adults, 
they are at a greater risk for developing hypoxemia, when 
there is interruption in O2 delivery, such as during apnea 
or airway obstruction.52–54 In a comparison of 3 groups of 
children who breathed O2 (Flo2 = 1.0) with tidal volume 
breathing for 1, 2, and 3 minutes before apnea, the time 
needed for Sao2 to decrease from 100% to 95% and then to 
90% during apnea was least in those who breathed O2 for 
1 minute and there was no difference between those who 
breathed O2 for 2 and 3 minutes.55 Based on these findings, 
2 minutes of preoxygenation with tidal volume breathing 
seems sufficient for a maximum benefit and to allow a safe 
period of apnea.55 The benefit of preoxygenation is greater 
in an older child than that in an infant. For example, in an 
8-year-old child, the duration of safe period of apnea can 
be extended from 0.47 minute without preoxygenation to 5 
minutes or longer with preoxygenation.56 The younger the 
child, the faster the onset of desaturation.53,54,57 Most infants 
reach a Sao2 of 90% in 70 to 90 seconds after the onset of 
apnea (in spite of preoxygenation),58 and this period can be 
even shorter in the presence of upper respiratory tract infec-
tion.59 Pediatric anesthesiologists have expressed concerns 
about the use of the “adult” version of the rapid sequence 

Table 4.  Techniques of Preoxygenation
Tidal volume breathing
One vital capacity breath followed by tidal volume breathing
Single tidal capacity breath
Four deep breaths (4 inspiratory capacity breaths)
Eight deep breaths (8 inspiratory capacity breaths)
Extended deep breathing (12–16 inspiratory capacity breaths)

Adapted from Baraka and Salem.16

Figure 3. Arterial oxyhemoglobin saturation 
(SaO2) versus time of apnea in an obese adult, 
a 10-kg child with low functional residual capac-
ity and high ventilation, and a moderately ill adult 
compared with a healthy adult. FAO2 indicates frac-
tional alveolar oxygen concentration; VE, expired 
volume. Published with permission from Benumof 
et al.28

PRÄOXYGENATION 
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Usharani N et al. Anesth Analg 2017;124:507–17  
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MUSKELRELAXATION 

•  Empfehlung: 
„Bei fehlenden Prädiktoren für einen schwierigen Atemweg kann eine 
neuromuskuläre Blockade sofort nach Erreichen einer suffizienten 
Narkosetiefe durchgeführt werden, ohne dass vorher die Möglichkeit 
der Maskenbeatmung überprüft wurde“ 
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Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 



•  „Bei unerwartet schwierigem 
Atemweg soll die Anzahl der 
primären direkten Laryngoskopie-
versuche auf zwei begrenzt 
bleiben.“ 

•  „Die Videolaryngoskopie hat 
einen wichtigen Stellenwert beim 
Management des unerwartet 
schwierigen Atemwegs.“ 

LARYNGOSKOPIE 
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Piepho T  et al. DGAI 2015; S1 Leitlinie: Atemwegsmanagement 
Sakles JC et al. Academic emergency medicine 2013; 20:71–78 



VIDEOLARYNGOSKOPIE 
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Management of unanticipated difficult tracheal intubation in adults

Succeed

Succeed

Succeed

Declare failed intubation

Declare failed SAD ventilation

Declare CICO

Declare CICO

Optimise head and neck position
Preoxygenate
Adequate neuromuscular blockade
Direct / Video Laryngoscopy (maximum 3+1 attempts)
External laryngeal manipulation
Bougie
Remove cricoid pressure
Maintain oxygenation and anaesthesia

Plan A: Facemask ventilation and tracheal intubation

2nd generation device recommended
Change device or size (maximum 3 attempts)
Oxygenate and ventilate

Plan B: Maintaining oxygenation: SAD insertion

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation
Use 2 person technique and adjuncts

Plan C: Facemask ventilation

Scalpel cricothyroidotomy

Plan D: Emergency front of neck access

Confirm tracheal intubation with capnography

If in difficulty    call for help

Wake the patient up

Post-operative care and follow up
• Formulate immediate airway management plan
• Monitor for complications
• Complete airway alert form
• Explain to the patient in person and in writing
• Send written report to GP and local database

STOP AND THINK
Options (consider risks and benefits):

1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

2015

British Journal of Anaesthesia, 115 (6): 827–48 (2015)  
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Management of unanticipated difficult tracheal intubation in adults

Succeed

Succeed

Succeed

Declare failed intubation

Declare failed SAD ventilation

Declare CICO

Declare CICO

Optimise head and neck position
Preoxygenate
Adequate neuromuscular blockade
Direct / Video Laryngoscopy (maximum 3+1 attempts)
External laryngeal manipulation
Bougie
Remove cricoid pressure
Maintain oxygenation and anaesthesia

Plan A: Facemask ventilation and tracheal intubation

2nd generation device recommended
Change device or size (maximum 3 attempts)
Oxygenate and ventilate

Plan B: Maintaining oxygenation: SAD insertion

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation
Use 2 person technique and adjuncts

Plan C: Facemask ventilation

Scalpel cricothyroidotomy

Plan D: Emergency front of neck access

Confirm tracheal intubation with capnography

If in difficulty    call for help

Wake the patient up

Post-operative care and follow up
• Formulate immediate airway management plan
• Monitor for complications
• Complete airway alert form
• Explain to the patient in person and in writing
• Send written report to GP and local database

STOP AND THINK
Options (consider risks and benefits):

1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

2015

British Journal of Anaesthesia, 115 (6): 827–48 (2015)  
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•  Erfolgsrate 80-90% benötigt 
60-90 Fälle 

•  102 Fachärzte, Seldinger-
Technik, nach 5 Versuchen 96% 

•  NAP 4: 
Ravussin failed in 12/19 (63%) 
Quicktrach failed 3/7 (43%) 

•  Ausbildung/Training ist essentiell 

ANESTH ANALG KONRAD ET AL. 637 
1998;86:635-9 LEARNING MANUAL SKILLS 

Figure 1. A summary of mean learning curves. The most difficult 
procedure was epidural anesthesia (P < 0.05). Intubation = orotra- 
cheal intubation, Anesth. = anesthesia. 

Learmna Curve lntubation 

No of performed Procedures 

Figure 2. The intubation learning curve. Figure 5. The brachial plexus anesthesia learning curve. 

Learning Cuwe Spinal Anesthesia karnlng Curve Arten& Lr”e 

0 10 20 30 40 50 60 70 80 90 

No of performed Procedures 

Figure 3. The spinal anesthesia learning curve. Figure 6. The arterial line learning curve. 

confidence interval widened after 50 attempts and 
returned to the initial values after 90 procedures. 

Discussion 
This study demonstrates that learning manual skills in 
anesthesia differs greatly among the individual proce- 
dures. Regional anesthetic procedures are signifi- 
cantly more difficult to learn than the basic manual 

-.- 
0 10 20 30 40 50 60 70 80 90 

NO of performed Procedures 

Figure 4. The epidural anesthesia learning curve. 

; j : j : : : j / 
: 

i : 
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No of performed Procedures 

skills necessary for a general anesthetic. Epidural an- 
esthesia was the most difficult procedure. 

Learning manual skills is a multimodal function 
that depends on many variables (5). Besides individ- 
ual variations, the institution and its environment, as 
well exposure to a sufficient number of cases, influ- 
ence the learning process. For certification in the spe- 
cialty of anesthesiology, only written and oral exams 
are usually performed, but some countries and/or 
subspecialties require the performance of a certain 
number of additional anesthetic procedures. Log 

LERNKURVEN 
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Wong TD et al. Anesthesiology 2003; 98:349 –53 
Konrad C et al. Anesth Analg 1998;86:635-9 



TAKE HOME 

•  Airway-Algorithmus: Keep it simple 
•  Wenige Tools 

•  LM 
•  (Video-)Laryngoskop 
•  Fiberoptik 
•  Infraglottischer Zugang 
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TAKE HOME II 

•  Intubation mit Videolaryngoskop kann Vorteile bieten 
•  Fiberoptik hat nach wie vor ihren Stellenwert 

•  „Daily Practice Is the Key to Success in Emergencies“ 
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Heidegger T et al. Anesth Analg 2001;92:517–22  
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