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Preoxygenation
at least 4 deep breaths,
preferable: ETO5>0.8

1. Alfentanil 0.5mg iv
2. Propofol 2 (-3) mg/kg
3. Rocuronium 1 mg/kg
4. Cricoid pressure
5. Apnea oder gentle mask ventilation
(Pmax <20 cmH50)
NMBA after propofol, do not wait for apnea.

Intubation 50 sec after rocuronium
(dose to ideal weight, opt. +20%)

Preeclampsia, cardiovasc. disease:
Remifentanil 1 pg/kg (instead of

v

Intubation
Check tube (CO2 )

Y

>

Sevo max 1 MAC
100 % O2

!

cord clamping

alftentanil) slow bolus,
followed by infusion
(TCI oder 10-36 ml/h)

Propofol as alternative to Sevo:
TIVA with BIS

Fentanyl 2-3 pg/kg
Midazolam 3-5 mg, if @ BIS or BIS > 55
Reduce Sevo < TMAC (uterine tone !)

:

TOF: 4 Twitches: Robinul/Neostigmin
< 4 Twitches: Sugammadex 200 mg
TOF< 0.9 after 4-5min: repeat 200mg

Awake, reflexes
no residual paralysis
Extubation

M. Brunner, Th. Girard, March 2023

- —

Postoperative Analgesia:

Working epidural: Morphine 2mg epidural
No epidural

- Paracetamol 1g iv

- Ibuprofen 400mg iv

- Morphine 0.1mg/kg iv (ideal weight)

Optional wound infiltration with bupivacaine
0.25% 20-30ml
TAP block, if consent available
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Preeclampsia, cardiovasc. disease:
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alftentanil) slow bolus,
followed by infusion
(TCIl oder 10-36 mi/h)
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- BPsys, BPmean, HR =

A
- Remifentanil 0.5-1 u/kg CE&

. Alfentanil 7.5-10 pg/kg g

- Fentanyl 0.5-1 pg/kg \ﬁ
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A dose-response study of remifentanil for attenuation of the
hypertensive response to laryngoscopy and tracheal intubation
in severely preeclamptic women undergoing caesarean delivery
under general anaesthesia

K.Y. Yo0o,* D.H. Kang,* H. Jeong,* C.W. Jeong,* Y.Y. Choi,” J. Lee®
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The 5th National Audit Project (NAP5) on accidental awareness
during general anaesthesia: summary of main findings and risk
factors
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Comparison of
electroencephalogram between
propofol- and thiopental-induced
anesthesia for awareness risk in
pregnant women

Hee-Sun Park’3, Yeon-Su Kim%3, Sung-Hoon Kim?, A-Rom Jeon?, Seong-Eun Kim%* &
Woo-Jong Choi'*



BIS
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bolus injection
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Stage Il
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Et-Sevo>0%

Park et al. Sci Rep. 2020;10:6192.
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updates
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Incidence of accidental awareness during general
anaesthesia in obstetrics: a multicentre, prospective cohort
study
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Odor et al. Anaesthesia. 2021;76:759-776.

11N 250 (95%CI 149-500)

11N 212 (95%CI 122-417)

/5% Induction/emergence
83% evening or night



ID

Adjudication
outcome

Certain/
probable

Certain/
probable

Certain/
probable

Certain/
probable

Induction
drug; dose
(mg.kg™)
Opioid for
Michigan induction
Awareness NMB drug for
Classification Phase of tracheal
instrument  anaesthesia Surgery intubation
5D Inductionand CS Thiopental (3.9)
maintenance category2 Noopioid
Suxamethonium
4D Emergence CS Thiopental (6.7)
category 1 No opioid
Suxamethonium
5D Maintenance CS Thiopental (4.7)
cat goryz Alfentanil
Suxamethonium
4D Emergence  CS

category 2 Fentanyl

Odor et al. Anaesthesia. 2021;76:759-776.

Maintenance
drug
Nitrous oxide

for maintenance

MAC; median
[range]

Additional
NMB drug

Sevoflurane
No nitrous oxide
MAC 0.9[0.7-1.0]
No further

NMB drug

Sevoflurane +
nitrous oxide
MAC 0.9[0.8-1.2]
No further
NMB drug

NMB drug

Thiopental (10.6) Sevoflurane +

nitrous oxide

Summary of
experience

NPSA by the patient

3

3

2

2

Detailed
recollection of
the process of
tracheal
intubation and
felt a painful
initial surgical
INncision

Residual paralysis

during
emergence.
Confirmed
suxamethonium
apnoea

Felt surgical pain
and hearing

voices asking for

surgical
INnstruments

Residual paralysis

during

K

1.00

1.00

1.00

1.00



ID

Adjudication
outcome

Certain/
probable

Certain/
probable

Certain/
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category 2 Fentanyl

Odor et al. Anaesthesia. 2021;76:759-776.

Maintenance

drug

Nitrous oxide
for maintenance
MAC: median

[range]
Additional
NMB drug

Sevoflurane

No nitrous oxide
MAC 0.9[0.7-1.0]

No further
NMB drug

Sevoflurane +
nitrous oxide

MAC 0.9[0.8-1.2]

No further
NMB drug

Sevoflurane +
nitrous oxide

MAC1.4[1.3-1.6]

No further
NMB drug

Thiopental (10.6) Sevoflurane +
nitrous oxide

Summary of
experience
NPSA by the patient K

3 Detailed R
recollection of
the process of
tracheal
intubation and
felta paintul
Co Ao

“Incision

Residual paralysis
during
emergence.
Confirmed
suxamethonium
apnoea

surgical pai
and hearing
voices asking for
surgical
Instruments

2 Residual paralysis  1.00

during



Certain/
probable

Certain/
probable

Certain/
probable

Certain/
probable

Certain/
probable

5D

4D

4D

Maintenance

Emergence

Induction

Induction

Induction

CS Thiopental (4.7)

category 2 Alfentanil
Suxamethonium

CS Thiopental (10.6)

category 2 Fentanyl
Rocuronium

CS Thiopental (8.0)
category 1 No opioid
Suxamethonium

CS Propofol (1.7)
category 2 No opioid
Suxamethonium

CS Thiopental (8.6)
category 2 No opioid

No further
NMB drug

Sevoflurane +
nitrous oxide
MAC 1.4[1.3-1.6]
No further
NMB drug

Sevoflurane +
nitrous oxide
MAC 1.1[1-1.2]
No further
NMB drug

Sevoflurane +
nitrous oxide
MAC 1.1[1-1.2]

Atracurium

Sevoflurane
No nitrous oxide
MAC 1.1[1.2-1.5]
No further

NMB drug

Isoflurane +
nitrous oxide

a — - - o~ P - o~ =

Confirmed
suxamethonium
apnoea

Felt surgical pain
and hearing
voices asking for
surgical

Residual paralysis
during
emergence,
secondary to
incomplete

reversal of

rocuronium

of the initial
surgical incision

Feltunable to
move and heard
multiple voices;
likely occurred
during
management of
difficult airway

Immediately after
induction she

1.00

1.00

ation 1.00

1.00

0.33

3:/59-776.



Preoxygenation
at least 4 deep breaths,
preferable: ETO5>0.8

1. Alfentanil 0.5mg iv
2. Propofol 2 (-3) mg/kg
3. Rocuronium 1 mg/kg

4. Cricoid pressure
5. Apnea oder gentle mask ventilation

(Pmax <20 cmH50)

NMBA after propofol, do not wait for apnea.

Intubation 50 sec after rocuronium
(dose to ideal weight, opt. +20%))

v

Intubation
Check tube (CO2 )

v

A

Preeclampsia, cardiovasc. disease:
Remifentanil 1 ug/kg (instead of
alftentanil) slow bolus,
followed by infusion
(TCIl oder 10-36 mi/h)
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Comparison

INntubation conditions

Onset of action

Duration of action
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ORIGINAL ARTICLE
Effect of suxamethonium vs rocuronium on onset of

oxygen desaturation during apnoea following rapid
sequence induction

S. K. Taha,' M. F. EI-Khatib,? A. S. Baraka,® Y. A. Haidar,* F. W. Abdallah,’
R. A. Zbeidy* and S. M. Siddik-Sayyid’



Time to desaturation (SaO2 < 95%)

Time to desaturation to 95% (s)
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Eur J Anaesthesiol 2015;32(10):687-96.

Predictors of the variability in neuromuscular block
duration following succinyilcholine

A prospective, observational study

Salome Dell-Kuster, Soledad Levano, Christoph S. Burkhart, Frédéric Lelais, Andre Zemp,
Elekira Schobinger, Karl Hampl, Christoph Kindler and Thierry Girard

16 %

Density
|
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Neuromuscular block time following succinylcholine (minutes)
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Preoxygenation
at least 4 deep breaths,
preferable: ETO5>0.8

1. Alfentanil 0.5mg iv
2. Propofol 2 (-3) mg/kg
3. Rocuronium 1 mg/kg

4. Cricoid pressure
5. Apnea oder gentle mask ventilation

(Pmax <20 cmH50)

NMBA after propofol, do not wait for apnea.

Intubation 50 sec after rocuronium
(dose to ideal weight, opt. +20%))

v

Intubation
Check tube (CO2 )

v

A

Preeclampsia, cardiovasc. disease:
Remifentanil 1 ug/kg (instead of
alftentanil) slow bolus,
followed by infusion
(TCIl oder 10-36 mi/h)




Anaesthesia 2015, 70, 1286-1306 doi:10.1111/anae.13260

Guidelines

Obstetric Anaesthetists’ Association and Difficult Airway Society
guidelines for the management of difficult and failed tracheal
intubation in obstetrics™

M. C. Mushambi,' S. M. Kinsella,” M. Popat,3 H. Swales,* K. K. Ramaswamy,5 A. L. Winton® and
A. C. Quinn”®



Algorithm 1 — safe obstetric general anaesthesia

-

\_

Pre-theatre preparation

Airway assessment
Fasting status
Antacid prophylaxis

Intrauterine fetal resuscitation if appropriate

Plan with team

WHOQ safety checklist/general anaesthetic checklist

|dentify senior help, alert if appropriate

Plan equipment for difficult/failed intubation

Plan for/discuss: wake up or proceed with surgery (Table 1)

\ 4

-

Rapid sequence induction
Check airway equipment, suction, intravenous access

Optimise posmon — head | up/ramping + left uterlne displacement

Preseygeriale 1o | ET 2

| CI’ICOId pressure (10 N increasing to 30 N maX|mum)
Deliver appropriate induction/neuromuscular blocker doses

Consider facemask ventilation (P__ 20 cmH,O)
\

O. = 0.9/consider nasaloxygenation

-

\_

1st intubation attempt

If poor view of larynx optimise attempt by:

 reducing/removing cricoid pressure
« external laryngeal manipulation
* repositioning head/neck

* using bougie/stylet

Fail

[

Ventilate with facemask
Communicate with assistant

Success

-

Verify successful tracheal intubation
Proceed with anaesthesia and surgery

Plan extubation




Algorithm 2 — obstetric failed tracheal intubation

Declare failed intubation
Theatre team to call for help
Priority is to maintain oxygenation

. * y,
~ R ~ R
- | Supraglottic airway device Facemask +/- oropharyngeal airway
NoneretierrrrefeTable—— — ' ' Consider:
| 4 Remove cricoid pressure during insertion  2-person facemask technique
: meRaR. 2 attemp * Reducing/removing cricoid pressure
Y \_ Y

Is adequate
oxygenation possible?

Follow Algorithm 3 Is it
Can’t intubate, essential/safe

can’t oxygenate to proceed with surgery
immediately?

[ Wake j [ Proceed with surgery j




Preoxygenation
at least 4 deep breaths,
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followed by infusion
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Failed tracheal intubation during obstetric general anaesthesia:
a literature review

S.M. Kinsella,* A.L. Winton,” M.C. Mushambi,” K. Ramaswamy.® H. Swales,

A.C. Quinn,” M. Popat'

“Department of Anaesthesia, St Michael’s Hospital, Bristol, UK

®Department of Anaesthetics, Leicester Royal Infirmary, Leicester, UK

“Department of Anaesthesia, Northampton General Hospital, Northampton, UK

Department of Anaesthesia, University Hospitals Southampton Foundation Trust, Southampton, UK
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Kinsella SM et al. Int J Obstet Anesth 2015. 24:356-374.

Falled iIntubation 1 1n 390

Death 11N 90

Front of neck 11N 60



Kinsella SM et al. Int J Obstet Anesth 2015. 24:356-374.
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Anaesthesia 2020, 75, 756-766 doi:10.1111/anae.14997

Original Article

Patient and surgery factors associated with the incidence of
failed and difficult intubation

R. Schnittker,' S.D. Marshall? and J. Berecki-Gisolf°

Difficult & falled intubation: 1 in 200
(4092 of 861’533 = 0.5%)

Falled intubation: 11n 10°500
(82 of 861’533 = 0.009%)

Failed intubation if difficult: 1 in 50
(82 of 4092 = 2%)



Reale et al. Anesthesiology. 2022;136:697-708.

ANESTHESIOLOGY

Frequency and Risk Factors

caesdreall

Difficult & failed intubation: 1 in 50

for Difficult Intubation In (295 of 14’537 = 2.0%)
Women Undergoing General
Anesthesia for Cesarean Failed intubation: 11n 800

(18 of 14’537 = 0.12%)

Delivery: A Multicenter

Retrospective Gohort Failed intubation if difficult: 1 in 16
Analysis (18 of 295 = 6.0%)

Sharon C. Reale, M.D., Melissa E. Bauer, D.O.,

Thomas T. Klumpner, M.D., Michael F. Aziz, M.D.,

Kara G. Fields, M.S., Rachel Hurwitz, B.S.,

Manal Saad, B.S., Sachin Kheterpal, M.D., M.B.A.,

Brian T. Bateman, M.D., M.Sc.; Multicenter Perioperative
Outcomes Group Collaborators™

ANESTHESIOLOGY 2022, 136:69/—708




Reale et al. Anesthesiology. 2022;136:697-708.

RISk tfactors associated with difficult intubation

Table 3. Associations between Obstetric Patient Characteristics and Odds of Difficult Intubation

Site-adjusted Site- and Factor-adjusted Risk of

Characteristics Odds Ratio (95% CI) Odds Ratio (95% Cl) Difficult Intubation
Overall 1:49
Age

Less than 35 yr Reference Reference 1:55

35-39 yr 1.66 (1.24-2.21) 1.65 (1.23-2.21) 1:36
40 yr or more 2.14 (1.33-3.44) 2.17 (1.34-3.51) 1:32
Body mass index

Less than 25 kg/m? Reference Reference 1:156

25-39.9kg/m? 1.55 (0.88-2.73) 1.48 (0.84-2.60) 1:57

40 kg/m? or higher 2.71 (1.53-4.9) 2.02 (1.12-3.63) 1:28
Race/ethnicity

Asian or Pacific Islander 0.89 (0.388-2.06) 0.89 (0.383-2.07) 1:87

Black 1.46 (1.06-2.02) 1.34 (0.96-1.87) 1:41

Hispanic 2.06 (1.07-4.0) 1.91 (0.98-3.75) 1:32

White Reference Reference 1:.57

Other/unknown 1.17 (0.86-1.59) 1.10 (0.80-1.52) 1:45
ASA status

lorll Reference Reference 1:57

Il 1.61 (1.25-2.07) 1.23 (0.93-1.63) 1:40

V=V 2.01 (1.17-3.48) 1.65 (0.93-2.92) 1:38
Year of delivery, 2004—-2011* 1.21 (0.88-1.67) 1.37 (0.98-1.92) 1:41
Mallampati score

lor i Reference Reference 1:63

Il 2.37 (1.72-3.27) 2.05 (1.46-2.86) 1:28

\Y 4.6 (2.61-8.2) 3.79 (2.10-6.85) 1:12
Small hyoid-to-mentum distancet 3.03 (1.27-7.3) 1:15
Limited jaw protrusiont 2.67 (1.04-6.9) 1:21
Limited mouth openingt 8.2 (3.72-17.9) 1:9
Altered neck anatomyt 1.85 (0.89-3.86) 1:42
Cervical spine limitationt 4.5 (1.54-13.0) 1:14
Labor to cesarean status 1.11 (0.78-1.59) 1.20 (0.82-1.75) 1:41
Induction of labor 1.13 (0.62-2.06) 1.03 (0.54-1.94) 1:33
Presence of preterm delivery 1.02 (0.67-1.55) 0.98 (0.63-1.51) 1:53
Presence of multiple gestation 1.09 (0.58-2.05) 1.09 (0.57-2.09) 1:49
Presence of preeclampsia or eclampsia 1.67 (1.16-2.40) 1.28 (0.87-1.89) 1:33

All odds ratio and CI values were obtained via combination of point estimates and standard errors from 65 imputed data sets using Rubin’s rules, except where otherwise specified.

*Reference 2012 to 2019. TDue to missingness of 40% or more, site-adjusted odds ratios and Cl values for factors obtained using complete case analysis and factors not included in
site- and factor-adjusted model were estimated using multiple imputation.

ASA, American Society of Anesthesiologists.
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RISk tfactors associated with difficult intubation

Table 3. Associations between Obstetric Patient Characteristics and 0dds of Difficult Intubation

Site-adjusted Site- and Factor-adjusted Risk of

Characteristics Odds Ratio (95% ClI) Odds Ratio (95% ClI) Difficult Intubation
Overall 1:49
Age

Less than 35 yr Reference Reference 1:55

3539 yr 1.66 (1.24-2.21) 1.65 (1.23-2.21) 1:36
40 yr or more 2.14 (1.33-3.44) 2.17 (1.34-3.51) 1:32
Body mass index

Less than 25 kg/m? Reference Reference 1:156

25-39.9kg/m? 1.5 (0.88-2.73) 1.48 (0.84-2.60) 1:57

40 kg/m? or higher 2.71 (1.53-4.8) 2.02 (1.12-3.63) 1:28
Race/ethnicity

Asian or Pacific Islander 0.89 (0.388—-2.00) 0.89 (0.383—-2.07) 1:87

Black 1.46 (1.06-2.02) 1.34 (0.96-1.87) 1:41

Hispanic 2.06 (1.07-4.0) 1.91 (0.98-3.75) 1:32

White Reference Reference 1:57

Other/unknown 1.17 (0.86—-1.59) 1.10 (0.80-1.52) 1:45
ASA status

| or | Reference Reference 1:57
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ASA status
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V-VI 2.01 (1.17-3.48) 1.65 (0.93-2.92) 1:38
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Mallampati score
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Limited mouth openingt 2 (3.72-17.9) 1:9
Altered neck anatomyt 1 85 (0.89-3.86) 1:42
Cervical spine limitationt 9 (1.54-13.0) 1:14
_abor to cesarean status 1(0.78-1.59) 1.20 (0.82-1.75) 1:41
nduction of labor 3 (0.62-2.06) 1.03 (0.94-1.94) 1:33
Presence of preterm delivery 02 (0.67-1.55) 0.98 (0.63-1.51) 1:53
Presence of multiple gestation 09 (0.58-2.095) 1.09 (0.57-2.09) 1:49
Presence of preeclampsia or eclampsia 67 (1.16-2.40) 1.28 (0.87-1.89) 1:33

All odds ratio and Cl values were obtained via combination of point estimates and standard errors from 65 imputed data sets using Rubin’s rules, except where otherwise specified.

*Reference 2012 to 2019. 1Due to missingness of 40% or more, site-adjusted odds ratios and Cl values for factors obtained using complete case analysis and factors not included in
site- and factor-adjusted model were estimated using multiple imputation.

ASA, American Society of Anesthesiologists.
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ASA, American Society of Anesthesiologists.
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Preoxygenation
at least 4 deep breaths,
preferable: ETO5>0.8

1. Alfentanil 0.5mg iv
2. Propofol 2 (-3) mg/kg
3. Rocuronium 1 mg/kg

4. Cricoid pressure
5. Apnea oder gentle mask ventilation

(Pmax <20 cmH50)

NMBA after propofol, do not wait for apnea.

Intubation 50 sec after rocuronium
(dose to ideal weight, opt. +20%))

v

Intubation
Check tube (CO2 )

v

A

Preeclampsia, cardiovasc. disease:
Remifentanil 1 ug/kg (instead of
alftentanil) slow bolus,
followed by infusion
(TCIl oder 10-36 mi/h)




v

Sevo max 1 MAC
100 9% 02

cord clamping

Propofol as alternative to Sevo:
TIVA with BIS

Fentanyl 2-3 ug/kg
Midazolam 3-5 mg, if @ BIS or BIS > 55
Reduce Sevo < 1MAC (uterine tone !)

;

TOF: 4 Twitches: Robinul/Neostigmin
< 4 Twitches: Sugammadex 200 mg
TOF< 0.9 after 4-5min: repeat 200mg

Postoperative Analgesia:

Working epidural: Morphine 2mg epidural
No epidural

- Paracetamol 1g iv

- Ibuprofen 400mg iv

- Morphine 0.1mg/kg iv (ideal weight)



v

Sevo max 1 MAC
100 9% 02

cord clamping

Propofol as alternative to Sevo:
TIVA with BIS

Fentanyl 2-3 ug/kg
Midazolam 3-5 mg, if @ BIS or BIS > 55
Reduce Sevo < 1MAC (uterine tone !)

;

TOF: 4 Twitches: Robinul/Neostigmin
< 4 Twitches: Sugammadex 200 mg
TOF< 0.9 after 4-5min: repeat 200mg

Postoperative Analgesia:

Working epidural: Morphine 2mg epidural
No epidural

- Paracetamol 1g iv

- Ibuprofen 400mg iv

- Morphine 0.1mg/kg iv (ideal weight)



cora cClamping

Fentanyl 2-3 ug/kg
Midazolam 3-5 mg, if @ BIS or BIS > 55
Reduce Sevo < 1TMAC (uterine tone !)

y
TOF: 4 Twitches: Robinul/Neostigmin
< 4 Twitches: Sugammadex 200 mg Postoperative Analgesia:
TOF< 0.9 after 4-5min: repeat 200mg Working epidural: Morphine 2mg epidural
No epidural
- Paracetamol 1g iv
- Ibuprofen 400mg iv
Y - Morphine 0.1mg/kg Iv (ideal weight)
Awake, reflexes Optional wound infiltration with bupivacaine
no residual paralysis 0.25% 20-30ml
Extubation TAP block, if consent available

M. Brunner, Th. Girard, March 2023
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OBSTETRIC ANAESTHESIA IN SWITZERLAND: WHERE WE
COME FROM, WHERE WE ARE, WHERE WE GO

«General Anaesthesia for C-section: How do | do it in 2023?»

Thierry Girard, Basel.
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