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Wie oft treten Probleme beim Atemwegsmanagement
auf?
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Analysis of Deaths Related to Anesthesia in the Period
19962004 from Closed Claims Registered by the Danish
Patient Insurance Association
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Resuits: From 1996 to 2004,

Danish Patient Insurance Association covering all medical spe-
cialties, of which 1,256 files (4.5%) were related to anesthesia.
In 24 cases, the patient’s death was considered to result from
the anesthetic procedure:[4 ds -]
2 to ventilation management, 4 to central venous
catheter placement, 4 as a result of medication errors, 4 from
infusion pump probl , and 4 after complications from re-
gional blockades. Severe hemorrhage caused 1 death, and in 1
case the cause was uncertain.
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Anlsthesierwischenfille
Atermwegsmanagement und Schiden in

der Anasthes)

Norddeutscher

Wialter Sehaflarts

Tab. 1 Verteilung der Schiden
in der Andsthesiclogie, die der Schaden in der Andsthesiologie
Norddeutschen Schlichtungs- intraoperative Wachheit 48%
stelle gemeldet wurden [1).
Lagerung 99%
GefdBzuginge 13,1%
Regionalanasthesie 182%
Atemwegsmanagement 239%

closed claims® der
Schlichtungsstelle
Thesmas Hachanbarg » jshasn Ny

www.uniklinikum-dresden.de.

The airway: problems
and predictions in
18,500 patients

CANIANALSTH 19341 41:3 /pp 10

Dt Keith Rose o pacre*
Marsha M, Colicn Mo FRCrCt§

TABLEV  Relaionship of preoperaiive uirway cxam by method and outcorne of tracheal intubaton

Directlaryrgescpy. (GAW)

Fasy Awhoward Diffieuls Alrernative
Preaperative n
ftotal ) " Raw(®) n Rate (%) " Rate (%) " Rate (%)
Noemal (8953) 8820 952 164 18 13 13 58 06
Documentation incomplete (3153) 261 94l 5% 18 53 17 13 04
Documeniation missing (4556) 4%l 7 15 4 10 a“ 10
1MO only (93) 58 624 8 86t 9 974 16 17.2§
INeck only (556) 4E T80 35 63t 18 32§ ™ 133§
ITM only (265) 194 M2 W 13t % 1064 7 26§
LVisian hypopharynx (406) m o omise 7 67 2 524 15 32§
2 Abnormalities (409) 8 6 ] 103t 2% 681 n 188§
23 Abnormalities (127) ST w9 13 102t _8 63t Ao 308
AL(18558) 17129 448 26 83
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in children: a
database of 24 165 anaesthetics over
a 30-montir period

AND HELENE MAUD'HUY U

Table 2
Details of respiratory adverse
events observed d

Intraoperative pacu

Respinatory coent 01 year 17 years 8-16 yoars 01 years 1-7 years 8-16 yers

thesia and in postanaesthesia care

unit (PACU) in different age No. af anacsthetics 12495 667 3SI 12495 687
groups. Bronchosp: 25 I 4 1 5
Hypercarbia 0 1 5 5 s
Hypoxaemia 56 o0 24 2 H 15
Aspiration 2 4 4 1 3
s ated difficult intubation 9 7 6 - - -
3 2 1 - - -
6 3 1 3 5 7
7 El 9 1 6 4
0 ] 2 1 9 7
0 2 0 1 7 6
13 17 7 5 1 @
Dental trauma - - - 0 1
Respiratory depression - - - 2 17 0
Tota 133 o 59 5 13 75

Rate per 1000 anaesthetics 361 153 86 107 90 109

7 waww.unikinikum-dresden.de

Konsequenzen des schwierigen Atemwegs
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Mortality associated with anaesthesia: a qualitative analysis
to identify risk factors

S. Arbous,' D. E. Grobbee,? J. W. van Kleef de Lang
A.1.M. Spoormans,® P. Touw,® F. M. Werner” and A. E. E. Meursing®

n = (863489 over 2 years, 811 died, 119 due to anesthesia, d.h. Inzidenz 1,4 / 100.000)

ment in 119 anaesthesia-related deaths. Val

Table 4 Contributing factors for different aspects of an.
(proportion).®

Overall Human Inadequate Lack of Inadequate  Organisational
contribution failure. communication  supervision  care

Cardiovascular management 62 (52%) 92(77%)  30(25%) 6(5%) 19 (16%) 13(11%)

Venilatery management 12 (10%) 8I(0%)  36.(0%) 15 (13%) 20 17%) 15 (13%)

Patient menitoring 12 (10%4) 71(60%)  30(25%) 6(5%) 18 (15%) 48 (40%)

ther anaesthetic management 57 (48%) 88 (a%) 30 (25%) 6(5%) 23 (19%) 14 (12%)

“Totals exceed 100% because more than one factor occurred in individual patients.
(human failure contributed to 75% of all deaths)

o wow.uniklinikum-dresden.de

Mortality associated with anaesthesia: a qualitative analysis
to identify risk factors

). de Lany

S. Arbous,' D. E. Grobbee,? J. W. van Kleef g
A ind A. E. E. Meursing®

1.M. Spoormans,* P. Touw,® . M. Werner’

Table 6 Dieficiencics in rospiratory management occurring in 46 out of 119 anscsthesia-related deaths, sccord
anacsthesia. Vahues are number {proportion out of 46).
Peopenitive  Indution  Mainweece  Emegexe  Recovery
Inadequate cxygenstion 207%) 6(50%) 12 001%) 3(25%) 3025%)
Failura of (rekntubation e 1% o
10%) 0
20%) o o
Aspiration of gastic contents 10%) o o
Respratory failore o o 0
Failure to stat IPPV- o o 1%
APPY  intermitten positive pressure ventiation.
10 ww.uriklinikum-dresden.de
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Anlsthesierwischenfille
smanagement und Schiden in

- ey Gber 50 jab
= weibdches Geschle
v Adipositas

Anatomie
- COPD
- Wikung von Steriden aul
» Trach

e Tracheahchieimhaut
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Epistaxis During Nasotracheal Intubation:
A Comparison of Nostril Sides

Takruro Santiki, DDS, PhD,* Motoko Hirokasne, DDS, PhD.* and

J Oral Masiliofac Surg 68618621, 2010

Right Left
(=27 (=)
Nostril sido used

FIGURE 1. Incidence of epistaxis. Data represent percentages. As-
terisk indicates a significont difference between the 2 nostril sides.

12 www.uniklinikum-dresden.de.
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Komplikationen bei endotrachealer Intubation:

Potenziell lebensbedrohlich

« Fehlintubation

« Cannot ventilate — cannot intubate

(1:5000, 25% anesthesia-related death)

« Atemwegstraumata, insbes. Trachea- oder Oesophagusverletzungen

« Aspiration
Nicht lebensbedrohlich

« Halsschmerzen

« Stimmbandlasionen

« Zahnschéaden

« Epistaxis oder Lasionen an den Choanen bei nasaler Intubation
(Materialprobleme)

13 www.uniklinikum-dresden.de.

Begleitende Komplikationen durch endotracheale
Intubation:

Potenziell lebensbedrohlich
« Kardiovaskulare Nebenwirkungen (Hypertension, Dysrhythmie, etc.)
« ZNS-Nebenwirkungen (ICP-Erhéhung, auch durch Hypercarbie)
« allergische Nebenwirkungen (Latexallergie etc.)

Nicht lebensbedrohlich

« Erhéhung des intraokuléren Drucks
« Kiefergelenksluxation

14 www.uniklinikum-dresden.de.
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Adverse Laryngeal Effects Following
Short-term General Anesthesia

A Systematic Review

Elouic ] Mendels, MD: Jan W. Brunings, MD: Ankic E W. Hanacke
MD, PR B MD:

ernd Kee D, PHD, Laura: W. J.

Arch Otelaryngol Head Neck Surg, 2012:1318(3):257-264

Table 7. Lesions Due to Endotracheal Intubation
or Laryngeal Mask Insertion
Type. Description
] Voeal cord lesions impairing vibratory movement
A Epithelial
1. Inflammation
2. Pigmentation
8 Lamina propria
1. Reinke space edema
2. Hematoma
3. Acquired scar/laceration
c Arytenoid
Granuloma
I Movement disorders of vocal cords
A Neurologic: paralysis/paresis of laryngeal nerve(s)
B Cricoarytenoid joint disorders (arytenoid luxation)
15 wow.uniklinikum-dresden.de

Dental injury associated with anesthesia:
a report of 161,687 anesthetics given over 14 years

Myma C. Newland MD (Professor)**, Sheila J. Ellis MD (Assaciate Professor)®,
K. Reed Peters MD (Professor)®, Jean A. Simanson MD (Assistant Prafessar)’,

Timothy M. Durham DDS (Professor)®, Fred A. Ullrich BA (Senior Speciatist)’,

John H. Tinker MD (Professor and Chair)*

Journal of Chisical Anestheia (H07) 1, 38345

Table 4  Dental injury: discovery and type

Parameter n=78 Yo
Discovery of injury
By provider 67 859
By patient 11 14.1
Location/time of discovery
Immediately (in operating room) 53 61.9
In PACU 11 14.1
By paticnt, within 24 h 2 26
By patient, afer 24 h 12 154
Classification of dental injury” -85
Enamel fracture 25 321
Loosening/subluxation 18 231
Luxation 3 38
Avulsion 7 9.0
Crown fracture 6 7.1
Crown and root fracture 1 13
Missing tooth/tecth 8 103
Other injury 17 218

Data arc presented as n (%)
* Totals. more than 78 because of multiple injuries. Other injury
may include damage (0 dental restorations, prosthetic crowns, fixed

partial dentures, and dislodgement of vencers. - unilinikum:dresden.de
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Gender differences in risk factors for airway symptoms
following tracheal intubation

M

12, A nd U. G. Nissox'>

Table 5

Muttivariate analysis of risk factors for post-operative sore throat (POST) and post-operative hoarseness (PH) in men and women.

Explanatery variables ‘Gender Outcome OR 95% CI Palue
Less than 3 months' work experience Men POST 38 1.7-83 0.001
Cuff pressure < 20 cm H,O Men PH 05 0.3-09 0.038
Two or more laryngescopies Women POST 26 12-56 0012
ETT size 7.0 ‘Women POST 22 0.97-49 0.059
O probe ‘Women PH 48 1.4-16.9 0.014
ETT size 7.0 Women PH 29 [REX 0.024
Cuff pressure < 20 cm H,0 ‘Women PH 18 1.0-3.1 0.038

OR, odds ratio; Cl, confidence interval; ETT, endotracheal tube.

17 www.uniklinikum-dresden.de.
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Major plications of airway g in the UK: results
of the Fourth Mational Audit Project of the Royal College of
Anoesthetists and the Difficult Airway Society. Part 1:
Anoesthesia
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Prediction nf Dm‘icult Mask Ventilation

Ovier Langaron, I, Huraux, M.0.3 Michel Guggiari, M.D. 3
Andd Bianchi, M.D. :mmnmuﬁmm M0, PhO]

‘Table 2. Comparisan of Patients (n = 1,502) with or without
Difficult viask Venlation (DMY)

Mo Doay ‘o Table 1. during Mask in
L S s N 75 Paticnts
Height fcm) 6710 168z 10 NS
Wesgh kol 614 20 <0001 variable n (5)
Body mass index 24545 290:68 <0.001
ity Important gas flow leak from the face mask 42 (56%)
Age On) 50 =18 15 <0001 Necessity to perform a two-handed mask ventilation 36 (48%)
) 634 (4a%) 97 (49%%) NS technique
Malampali Gima . Necessity to incraase the gas flow above 15 Umin 24 (32%)
2 466(33%) 34 (45%) o0 and to use oxygen flush valve more than twice
3 140 (10%) 13 (17%) No perceptible chest movement 18 (24%)
u:mn {man) 4456;:;9;1 -:sﬁmu NS 3o, < 92% ase
opening im) = x i
b 8916 85+ 13 0.002 Change of operator required 9(12%)
Mmm)lvsﬂa BZ E%b 13(17%) 0.001 One variable pugivtol
lacrogl ' - Two variables 21(28%)
Rec mandible 3 (4%) NS "
flaceding i ,a, nnm Do oo Three or more variables 16 (21%)
Bears s(12% 0002
History of snering zn 122%\ 34(45%)  <0.001
Anticipated DMV 56 (4%6) 1B(7%)  <0.001
Paralyzing agent use: 672 (47%) 42 (56%) NS

Bata are mean = $D or numiber porcont. NS = ot sigrificant

BBcaush of UGG, ARG PTCANLBOHS Tay Nt pRCHi08 & Sum of 100%.. winw,uniklinikum-dresden.de

¥

20 www.uniklinikum-dresden.de.
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Effects of Muscle Relaxants on Mask Ventilation in
Anesthetized Persons with Normal Upper Airway
Anatomy

Ancsthesiology 2012; 117:487-93

Aya lkeda, M.D.," Shiroh 1sono, M.D..t Yuri Sato, M.0..3 Hisaneri Yoga, M.D. £ Jiro Sato, MD..§
Tenuhiko ishikawa, M.D.,1 Takashi Nishino, M.D|

Table 2. Eifects of Muscle Relaxants on Ventilatory Volume

Control Interval (P Value) Paralysis (P Value)
Rocuronium Study (n = 14): Tidal Volume
Nasal route {mi/k 19 =2.1(092)
Oral route 1mlfl«gp 1.7 = 1.7 (0.69)
Total airway (mi/k 37 = 25(0.83)
Suwnylcﬂolme sway {0 = 17): Tidal Volume
route (mi/k 81 =27(0.04)
Oﬁl reuta 1mlfkgb 23 =21 (0.04)
Total ainway (mikg) 5.4+26(002)

Gontolwas mean il volumes of v successvo bresths mmedutay before aaministraton of he muscl teuant; ftenval was
‘mean tidal volumes of all breaths during the interval between the i the muscle relaxants and confirmation of complete
paralysis after rocuronium injection or 60  after succinylcholine st anl prelysis was, fhoan el wokimea of v Sucosssie

fler rocuronium injection or 60 5 after succinyichaline injection. Values are mean = SO.

The values in are the P paring to control conditions with paired Student # test.
www.uniklinikum-dresden.de 22 www.uniklinikum-dresden.de
Universittsklinikum Carl Gustav Carus Universitatsklinikum Carl Gustav Carus. )
The airway: problems Alivway Mar in the Emergency

and predictions in ) )
18,500 patients vt

CAN D ANRESTH 1994 1 488 pp 80

TABLE | Anacsthesia and airway management - initial methods and failures* in 29,145 consecutive patients
over a 27-month period

Number of Nurber of
Initial technique [method patients % Toal  failures* % Faitures
Intubated wsing direct laryngoscopy, (GA) 18205 65 4 03
Intubated using alternative approacht 39 12 u 3
Laryngeal mask 634 22 » a7
Mask 3367 16 ) 09
Endotracheal Wb in situ 781 27 - -
Regional technique &9 29 © 82
Neurolept analgesia 4966 170 2 06
Total paticnts Bies 2 08
“*Required use of a different ion technique to i for

‘regional or neurolept anaesthesia another anaesthetic technique was required.
‘tAny method 10 intubate the trachea in a patient without general anacsthesia, and for those involving ibreoptic,
lightwand,

23 waww.uniklinikum-dresden.de

Department: A One-Year Study of 610

Tracheal Intubations
MARCH 1998 31:3 ANNALS OF EMERGENCY MEDICINE

P

:n:.ﬂ:-&-; Results: A total of 610 patients required airway control in the
ED; 569 (93%) were intubated by emergency medicine residents
or attending physicians. Rapid-sequence intubation (RSI) was used
in 515 (84%). A total of 603 patients (98.9%) were successfully
intubated; 7 patients could not be intubated and underwent crico-
thyratomy. In 33 patients, inadvertent placement into the esopha-
qus occurred; all such situations were rapidly recognized and
corrected. Eight (24%) of the 33 esophageal intubations resulted
in a reported immediate complication.

2 www.uniklinikum-dresden.de
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Predicting Difficult Intubation in Apparently Novrmal
Patients

A tysis of Bedside Test
Tostiya Shigs, M0, Ph.D. " Zen'chio Waima, M., PhD. 1 Tetsuo Inous, M., Ph.D, ¢ Atsubiro Sakamolo, MO, PhD.§

Table 2. Pooled Estimates of Bayesian Statistics of Six Different Bedside Tests for Difficult Intubation

Prevalence of _Pooled Posled Likelihood Ratic Pacied Log

No. of Difficutt Paoled (95% C1y wostic

Studies  No.of  Inubaion  (@5%Cll.  Specificity Gdds Ratio

Diagnastic Test Included _ Patients _ (95% Cl. % % 5% Ch. % Pos. Neg. 5% C)
Overall poputation
Mallampati classification kil 4,183 57 @4-7.3° 49 [41-57)" 86 (81-90) 37 BO-486" 0.5 [0.5-0.61" 200.7-2.3°
Thyromantl distance 1T 2903 BS@EQN  20(11297 948097  34R3<I 0800 171221
Stemomental distance 3 1085 62 [37-88)" B2 (67-97)" 57 R1-15.1)" 0.5 0.3-0.8) 2.7 (1439
Mouth openir 3 20614 22 (@-35° 97 (83-1001 40{20-8.2" 08 .7-1.01 1.7 (1.2-2.37
Wikson risk $COe 5 6076 1 ! 46 {36-56) 89 (85-92) 58(3.9-86" 0.8 0509 2301.8-2.8"
Combination of 5 1498 6628156  36(14-59" BT (74-100" 9.9@3.1-31.9]" 0.6 (0.5-09)" 3315508
25 www.uniklinikum-dresden.de

Airway Injury during Anesthesia

A Closed Claims Analysés

Karan 8. Domino, M.0. MP.H. Karon L. Posner, Pn.0.t Rabert A Gaplan, M.
Frecleick W, Cheney, MD.§

Table 3. Association of Age, Gender, ASA Staus, and Difficult Intubation with Site of Airway Injury (n = 266 Claims)

Aga =60 years Female Gender ASA Status 36 Diffieult Inubation
st Total [n (% of 265 [n (% of sitell In (% of sitel]” In (% of site)]” n (% of ste)]
Larynx 8733 17 (20) 52(61) 15(31) 17 201
Pharynx 51(19) 16(39) 3 (65) 8(25) 26 (51)
Esophagus 48 (18) 22 (4Bt 4187t 8 (28) 30 (62)t
Trachea 9015 8(22) 22(58) 1037 256t
Temporomandibular joint
() 27(10) 1@t 23 (85) 16t 00

Nose§ 13(5) 18 9(69) 3(38) 431
* The percentags is based on claims without missing data.
1 << 0.01 versus other sites combined.
4P < 0.001 versus ciher sites combined.
§ Injuries 1o nose ot tested statistically because of smail numbers.

2 waww.uniklinikum-dresden.de
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. “Table 1. Demographic Characteristics for Patients Filing
Airway Injury during Anestbesia Claims for Airway Injury
A Closed Claims Analysis s Areathesa Clama
Karun B, Comino, M.D1, MP.H." Karon L. Fosner, Pn.0..1 Robert A Caolan, M.t o O6F = 2809 I oY
Fredenck W. Cheney, M.D.§ Gender
Femai 181 G9%1 1,562 69T
Male 81 %I 1286 (et
ASA Status
=i 123 (73%) 1,272 (67%)
1=y 45 (27%) 634 (33%6)
iatric (=16 yr) 11 (49%)1 385 (14%)1
Adult (16 yry 240 (96%)T 2,340 (BEHIT
Obese
Yes 48 41%6) 454 (43%6)
No 69 (59%) 506 (57%)
Emergency surgery
Yes 31 (17%): 527 (26%)¢
No. 148 (B3%)3 1,523 T4%)¢
Procodure
Inpatient 127 (73%) 1440 B2%)¢
Outpatient 48 (27%)E 325 (18348
Difficult intubation
Yes 103 (30%)1 251 (9%t
Ne 163 (61%)1 2823 %)t
“ The percaniage i based on caims without missing data.
1< 0,001 iy inkary v s geoaalaesthsia ks
£ = Q01 iy iy vasias oer st anesthesia cims.
ASA = American Society of Anesthesiologiats.
2 i niinikum-dresden de
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Vielen Dank fur Ihre Aufmerksamkeit.
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