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New ERAbS guidelines:
table 1: Pre admission care

2023 Mulier

Something to add?

Weight reduction

Exercise pre op



Powered by

Q8: What preparation do you request pre operatively?

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Incentive spirometry or other inspiratory muscle training

General muscle strength exercises

CPAP therapy at least 1 month pre op

None of the above

Q25: Pre-operative exercise program

Answered: 205   Skipped: 0

0% 20% 40% 60% 80% 100%

yes

no

Q8: most do not request any of these what is correct as 
none is proven to have effect.  Except general muscle 
training might be effective but not good standardized or 
described: only 10 % do it. 

Compared to surgeons Q. 25 strange that surgeons give 40 
% of pre-operative exercise programs to be used?  Do 
anesthesiologist talk to surgeons or are aware what each 
request for pre op ??
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No value of incentive 
spirometry

2023 Mulier



Pre-operative physiotherapy & postoperative CPAP reduces PPC

Reason for no effect of intraoperative measures?

• Patients received opioids intra-operatively

• No verification of full reversal in each case

• Extubation without CPAP and recruitment

CPAP, continuous positive airway pressure; PPC, postoperative pulmonary complications.

Ball L, et al. Anesth Analg. 2020;131(6):1789-1798.
2023 Mulier

Pre-operative physiotherapy & postoperative CPAP reduces PPC
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Am J Clin Nutr 2006;84:304 –11.

Liver size reduction occurs in the first 2 weeks.

Reduction in visceral adipose tissue (VAT) is 
faster than body weight, both occurs over 12 

weeks. 

Massive hepatomegaly patients lose more liver
volume.

Body Weight
Liver volume
Visceral adipose tissue



Prehab as a part of ERAmbS protocols to avoid 
Postoperative Neurocognitive Disorders (PND)

Gilles C et al. BJA 2022

Older surgical patients with metabolic syndrome 

were at increased risk of POD. 
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Peri operative protection of the brain to avoid 
postoperative neurocognitive disorders (PND)

1. Suspected:
o Age, frailty, history of PND, medical diseases 
(metabolic syndrome) with inflammatory aspects,…

2. Preop & Postop:
o Pre habilitation, mobilization & physiotherapy, orientation help, cognitive stimulation,…

3. Avoid or reduce:
• Benzodiazepines, anxiolytics, neostigmine, H2- blockers, scopolamine, opioids?, sevoflurane 

(cancer)
5. Anesthetics to choose:

• LRA, dexmedetomidine, lidocaine iv , ketamine,…
6. Surgeon:

o Minimal invasive surgery with less inflammatory stress:
7. Attention to:

o Avoid hypotension, deep hypnosis, fluid mismanagement, insufficient sympathetic block, 
insufficient perioperative analgesia
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New ERAbS guidelines:
table 1: Pre admission care

what we should discuss

1. Pre operative weight loss is very 
important to give laparoscopic workspace 
and facilitate ventilation in the male with 
central obesity or in the young females 
without children or getting their first 
laparoscopy.

2. Prehabilitation helps only if it is 
intensive general muscle training or strong 
respiratory muscle training.

3. Prehabilitation might help to reduce 
brain dysfunction.

Stenberg World J Surg (2022) 46:729–751
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New ERAbS guidelines:
table 2: pre operative care

Stenberg World J Surg (2022) 46:729–751

2023 Mulier

Something to add?

Reducing inflammatory reactions



Powered by

Q21: What peritoneal protection (anti inflammatory response) do you request 
during laparoscopy (Please mark more than one if applicable)
Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Low Dose Steroids (> 5 mg dexamethasone, 10 mg Solumedrol)

Intra peritoneal lidocaine (rinsing, nebulization)

Lowest IAP possible (try to use less than 12 - 15 mmHg based on inflated volume and visibility) (low
impact laparoscopy)

Clinical Deep NMB (PTC < 5) till the end of Surgery

2023 Mulier

No LAP

1 hour  LAP

2 hour  LAP

Good!

Good!

Should be more !



2023 Mulier

0

10

20

30

40

50

60

70

80

90
biochemical markers pre op and day1

placebo pre

Dexamethasone pre

placebo day1

Dexamethasone day1

• Better sleep scores at day 1 2
• Less nausea, vomiting at day 1 2 3
• Less pain at rest/coughing at day 3
• Flatus 1 day earlier
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• moderate reduction in postoperative fatigue
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Lower IAP & shorter PP 
anti inflammatory anesthetics (OFA) 
reduce CO2 absorption
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New ERAbS guidelines:
table 2: pre operative care

what we should discuss

1. 8 mg dexamethasone  90 min 
before induction?

• Any glucocorticoid will work but is 
not investigated.

• 90 min pre induction is difficult for 
most centers and uncomfortable 
when given as bolus 

2. Although it has anti PONV 
effects is primary use is to prevent 
peritoneal inflammation and 
subsequent shoulder pain and 
later adhesions

Stenberg World J Surg (2022) 46:729–751
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New ERAbS guidelines:
table 3: intra operative care

Stenberg World J Surg (2022) 46:729–751

2023 Mulier

Something to add for anesthesia ?

LPV

BIS Monitoring

Opioids



From opioid sparing to opioid free: Why avoiding opioids ?

The more opioids you give the more opioids you need for analgesia.
–due to Tolerance, Hyperalgesia 

Too much respiratory side effects post operative with no tolerance.
–In OSAS patients

–In morbid obese patients

–In patients with reduced respiratory function (COPD)

Many other side effects, most with less tolerance than for analgesia.
–Muscle rigidity, dizziness, sedation, pruritus, shivering, urine retention, opioid induced bowel 

dysfunction including constipation, ileus creating obstruction and abdominal pain, headache, 
delayed gastric emptying, nausea, vomiting, gastro-esophageal reflux.

Physical dependence with risk for overdose and death. 

2023 Mulier
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Q15: Do you use opioid free Anesthesia (= zero opioids intraoperatively) most 
of the time for bariatric surgery?

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes

No

Q 15: Opioid free anesthesia is used by 25 % .  this number is 
already very high given that it is not yet a requirement from 
the guidelines. The requirement is to use less opioids intra 
and post OP and the easiest method to achieve this is indeed 
to use the method opioid free anesthesia (while measuring 
that surgical stress is even less than while using opioids) see 
Q 16.

2023 Mulier
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Q16: What drugs/techniques do you use to reduce/avoid opioids in the 
intra operative phase? (mark more than one)
Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Alpha2agonists (dexmedetomidine, clonidine)

Lidocaine iv

Ketamine or esketamine

Other, including paracetamol, NSAID’s

Local infiltration of trocars with LA before incision

Regional anesthesia, like epidural, TAP block, … for all bariatric procedures.

Always a thoracic epidural when planning a laparotomy.

Q 16:   interesting answers: 
drugs/methods to reduce 
opioids:  Almost everyone (up 
to 90 % for non opioid 
analgesics and some real OFA 
users do not need any non 
opioid analgesic means 100%) 
as found already in anesthesia 
Q 13 (75%) are using a method 
to reduce opioids.  The drugs 
used for OFA 25 % ( lido, 
alpha2agonist, ketamine) have 
already a 50 % penetration 
what means that many are 
moving in reducing opioids 
intra operative.
To compare with reality on the 
field.  Local infiltration, being 
part also of OFA is still only 50 
% and can be much higher. 
Compared to surgeon Q 41 of 
exact 50 % also.

2023 Mulier
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➢ 9000 Patients bariatric surgery
➢ OFA reduces complications & improves outcome
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Q19: How do you Evaluate/ Manage intra operative stress?

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Avoid clinical signs like tachycardia, hypertension, sweating

Use a stress monitor (like ANI, NOL, EMG on BIS,...) to dose opioids or anti stress drugs (alpha2agonists, 
lidocaine, ketamine, …) correctly.

2023 Mulier

Q19: stress monitoring 
in 30 %
Mostly by those 
reducing/avoiding 
opioids
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Q18: What is your BIS Awareness Strategy / management?
(mark more than one)
Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Processed EEG monitoring is only used when end-tidal anaesthetic gas monitoring is not available.

Processed EEG monitoring is used as a standard technique in every bariatric procedure.

Active depth adaptation to avoid awareness (BIS or entropy >70)

Active depth adaptation to avoid deep anesthesia (BIS or entropy below 40)

Q18: BIS is used in 40 % 
of the cases and when 
used to prevent 
awareness or going too 
deep 

2023 Mulier



The essential LPV (Lung Protective ventilation) guidelines for every adult 
patient. 

Induction of anesthesia

1.Always beach chair (30°) during induction; (avoid flat supine position during 
induction in every patient). 

2.Use always CPAP prior to the loss of spontaneous ventilation.

3.Monitor during induction for an obstructive breathing pattern and use a combination 
of appropriate techniques.

Maintenance of anesthesia

4.After induction start with FiO2 ≤ 0.4. Thereafter, use the lowest possible FiO2 to 
achieve SpO2 ≥94%.

5.The ventilator should be set to deliver VT ≤ 6-8 mL/kg IBW with PEEP minimal 5 
cmH2O. Higher PEEP may be required in obese patients, during pneumoperitoneum, 
and during prone or Trendelenburg positioning.

6.Dynamic compliance, driving pressure (PPlat-PEEP), and PPlat should be monitored in 
every patient. Decreasing compliance should be treated with recruitment combined 
with sufficient PEEP. RMs should be performed using the lowest effective PPlat (30-40 
cmH2O in non-obese, 40-50 cmH2O in obese) and shortest effective time or fewest 
number of breaths. The bag-squeezing RM should be avoided in favor of a ventilator-
driven RM

Emergence from anesthesia
7. Avoid ETT suctioning immediately prior to tracheal extubation.
8. Reverse TOF > 90% to avoid PORC, opioids, sedatives, low FiO2 

(<0.4) during emergence from general anesthesia.   When opioids are 
used peri operative, when high FiO2 (>0.8) is used during emergence, the use 
of low Fi02 (<0.3) CPAP immediately following tracheal extubation may reduce 
the risk of atelectasis. 

9. Always extubate in beach chair under CPAP, never disconnect ETT, 
never allow spontaneous breathing without CPAP before extubation, never 
have patient laying flat.

Postoperative care
10. Avoid routine application of supplemental oxygen without 

investigating and treating the underlying cause. Postoperative 
oxygen is recommended when room air Sp02 falls below 94%.

2020 Mulier Young C, Mulier J. BJA 2019:123: 898-913
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Q20: What is your induction method? (mark more than one)

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Use of 100 % 0xygen during induction

Use of CPAP during pre-oxygenation induction or HFNO ( high flow nasal oxygen)

Patient is in beach chair or reverse trendelenberg  position+ 25% during induction (never lying flat)

Intubation after having reached TOF zero

Performing lung recruitment immediately after intubation

Performing lung recruitment when lung compliance decreases.

Use of manual or automatic ETT cuff controller

2023 Mulier

Should be more !

Should be more !

Should be more !

Good!
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Q25: What is your emergence method from anesthesia to prevent postoperative 
atelectasis? (mark more than one)

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Avoid using long-acting sedatives

Do a final lung recruitment maneuver before extubation

Keep patient on pressure support or CPAP until and during extubation

Keep patient on maximum 40 % Oxygen until and during extubation

Avoid using opioids postoperative

2023 Mulier

Should be more !

Should be more !

Good!

Good!

Good!
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Q33: What is your postoperative therapy for the first 24 h? (home CPAP is used at home 
only at night) (mark more than one)

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Prophylactic oxygen therapy to all non OSAS patients with obesity

Oxygen therapy only when saturation is below a certain level (ex 92-94…%)

Patients on home CPAP use their equipment always immediate postoperative for the first 24 hours.

Patients on home CPAP use their equipment only when they want to sleep or got an opioid intra or
post operative.

Patients on home CPAP use their equipment only when saturation drops or breathe obstructive on
clinical evaluation.

Q 33:  O2 only when 
saturation drops 70 %   
home CPAP proceeded in 
50 %  might be too low 
but those on OFA (25%) 
do not need either. 
Remains 25 % who 
should use it.  To verify 
in dataset who uses OFA 
and who uses home 
CPAP to verify…

2023 Mulier

Good. Not needed!

Should be more !

Should be more !
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Q34: What is your approach to early mobilization? (Please mark more than one if 
applicable)
Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Staying in bed until next morning.

Staying in bed until evening.

Staying in bed until leaving recovery (max 3 hours)

Active moving legs as long as in bed.

Use of Mechanical compression legs until leaving bed.

Leaving bed within one hour after extubation, also in recover

Q34:   50 %   out of bed within 3 hours should be great. Is it 
true??   35 % using compression legs until leaving..    staying 
in bed until next morning is only 5 %. But probably much 
higher??? 

2023 Mulier

Should be more !

Good!



Personalised or precision anesthesia to “achieve optimal individual care” by 
monitoring and dose adapting.

2023 Mulier

Current medicine
• One dose fits all

Future medicine
• Personalised prediction model

Based on Age, weight, sex, genetics

• Measure each person

Monitor BIS, NMT, 
ANI, Gluc

Time for one-person treatment
• Monitor each person beat to beat 

• Depth of hypnosis
• Depth of muscle relaxation
• Depth of sympatic depression
• Depth of metabolic suppression
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Q22: Do you use beach chair position during the following operative 
phases? (mark more than one)
Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pre-oxygenation

Anesthesia induction

Laparoscopy

Extubation

Recovery

During the entire procedure

None of the above

2023 Mulier

Good!

Good!

Good!

Good!

Good!

Good!



Effect of position on safe apnea time
Intubation within 3 min  if no mask ventilation is given

2023 Mulier

Obes Surg 2003; 13:4-9 



1 supine without PP
2 supine with PP
3 beach chair with PP
4 beach chair & PEEP with PP

The Beach-Chair position and PEEP
counteracted the major derangements of 

respiratory function produced by 
pneumoperitoneum, anesthesia & paralysis

Valenza F. Anesthesiology 2007; 107:725–32 

Expiratory volume returns to
normal but compliance remains

lower
(diff blue – green)

2023 Mulier

Beach chair facilitates ventilation 
during laparocopy



Leg flexion increases workspace

2023 Mulier
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Patient gave permission to be filmed for education

20° beach chair before and at induction
30° beach chair during laparoscopy
20°-45° beach chair in recovery
45° beach chair and walking around on Ward



New ERAbS guidelines:
table 3: intra operative care

what we should discuss for anesthesia
1. Reduction of opioids as much as possible

• OFA is the ideal approach to reduce opioids maximal

2. LPV requires a little more info: induction, intra op and extubation most important 

moment as you loose all in one minute

• Induction: Max 80 % O2, CPAP -> PS during mask support

• Intra: Small TV, allow hypercapnia, LRM when C drops, sufficient PEEP, I/E 1/1, 
VCC > PCV?

• Extubation: no sedatives, max 40 % O2, last LRM before switching from VCV 
to PSV to CPAP, no disconnection during extubation, exceptional O2 mask 
needed if LPV + OFA. 

3. Beach chair requires a little more info: pre, intra and post.

4. Monitoring as much as possible: 

• NMT 

• depth of hypnosis

• Stress level 

• both allow to titrate each patient.

Stenberg World J Surg (2022) 46:729–751
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New ERAbS guidelines:
table 3: intra operative care

Stenberg World J Surg (2022) 46:729–751     

2023 Mulier

Something to add for surgery?

NMB

Stapling method

A few aspects not mentioned
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Q17: What is your NMB management? (mark more than one)

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Bolus dose at induction followed by extra bolus on surgeon request

Bolus dose at induction followed by extra bolus when TOF > 0

Bolus dose at induction followed by infusion keeping PTC < 5

Measure NMT objectively (TOF or PTC) during induction, maintenance and after
reversal (all 3 phases)

Verify that TOF > 90 % before extubation

Q17: NMB management:    
deep NMB during anesthesia (PTC <5) is 
only used by 20 % what is relatively low 
assuming that most 
pneumoperitoneum are done at 
pressures too high. 
Only 50 % measures NMT objectively 
during all 3 phases. 
Still 40 % wait till surgeon complains of 
having insufficient space what is too 
high!   
A lot to do on training to apply 
international accepted guidelines NMB.

Fuchs-Buder T, et al. Eur J Anaesthesiol 2022

Should be more !

Should be more !

Should be more !



Moerer et al. Neuromusculare Wirkzeiten von Rocuronium…
Anaesthesiol Intensivmed Notfallmed Schmerzther 2005; 40:217-224 

Tongue, throat muscles

Peripheral mucles, adductor pollicis

Abdominal mucles, 

Diaphragm

Orbicularis oculi
Corrugator supercilii

Vocal cords

Clinical definition of deep block:
TOF = 0 and PTC < 5

Central muscles are more resistant

To relax abdomen you need clin deep NMB at thumb.
Always monitor NMB to give continuous deep NMB by infusing 

Rocuronium. (no bolus)

Recovery is faster in central muscle: 
Surgeon sees recovery 10 min earlier

PTC 0

Intense block

TOF count 0

Level of block

Response to TOF

Response to PTC PTC ≥1

Deep block

TOF count 0

Posttetanic

count

Moderate block

TOF count 1-3

Twitch

count

Superficial block

T4 / T1 %PTC ≥20

TOF count 4

Twitch

response
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Q24: What is your fluid & blood pressure management during stapling and at the end of bariatric 
surgery? (mark more than one)

Answered: 59   Skipped: 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Individual goal directed fluid therapy is used: restricting fluid therapy unless signs of pulse pressure
variation on saturation or arterial line.

Maintain normal blood pressures with sufficient perfusion pressure. (Do not decrease during stapling
or increase at end procedure)

Reduce blood pressures during stapling if no contra indication

Bring blood pressure above patients normal values to find bleeding spots at end of surgery.

Evaluate intra luminal bleeding before end of surgery by aspiration, water rinsing or gastroscopy.

Keep blood pressure low postoperative to prevent staple bleeding.

Should be more !

Should be more !



Keep blood pressure low during stapling
Increase blood pressure at end to find bleeding spots

2023 Mulier
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Q32: Section 5: Postoperative Inpatient CareDo you perform or request a leak test intraoperatively or post-operatively? 
(ANES / SURG) (mark more than one)

Answered: 59   Skipped: 0

0% 20% 40% 60% 80% 100%

Yes after gastric bypass

Yes after sleeve gastrectomy

Yes after conversion procedures including
stapling

Never

Q 32: leak test is done in 70 % after RNY 
50 % after sleeve and 40 % after 
conversion   

comparable with Q 43 of the surgeons 
who do only more after conversions.. 
(55%) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes after gastric bypass

Yes after sleeve gastrectomy

Yes after conversion procedures including stapling

Never

Q43: Do you perform or request a leak test intraoperatively or post-operatively?(mark more than one)

2023 Mulier

Should be more !

Should be more !



New ERAbS guidelines:
table 3: intra operative care

what we should discuss for surgery
1. Correct stapling
• Remover air from stomach

• Choose the right stapler color for each segment and individual patient

• Wait 10 sec for compression before firing

• Verify no tube or food inside staple line

• Verify not stapling a double stomach layer, only for conversion

• Keep patient dry (no fluid overload) and lower blood pressure till end of stapling.

• Always stapling nice in line avoiding spikes, certainly for SG

• Never last staple to close to the esophagus for gastric bypss (GB) and SG

• Never staple to close to the guiding tube, certainly in sleeve gastrectomy (SG)

• Never first staple to close to the pylorus, only for SG 

• Never staple to close to the incisura angularis, only for SG

• Always stapling without torsion, certainly for SG

2. Blood pressure increase at end to find bleeding spots

3. Perfusion verification in most conversions after blood pressure increase

4. Leak test in all RNY gastric bypass and most conversions 

Stenberg World J Surg (2022) 46:729–751     
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New ERAbS guidelines:
table 4: post operative care

Stenberg World J Surg (2022) 46:729–751

2023 Mulier

Something to add?

Oygen CPAP

Beach chair, Mobilisation



New ERAbS guidelines:
table 4: post operative care

what we should discuss

1. Avoid using oxygen post operative

• Informs you earlier of insufficient breathing using saturation

• Monitor expired CO2 or better breathing volume non invasive

2. No CPAP needed as long as patient is awake and 
doesn(t get any opioid.

3. Repeat importance of beach chair adding 
Mobilisation as fast as possible, making ambulatory 
care possible IF

• Several conditions are met

4. Prevent and treat most small problems that frequent 
related with anesthesia and surgery, including Pain & 
PONV.

Stenberg World J Surg (2022) 46:729–751

2023 Mulier



Improving the quality of care by ERAbS combined with 
surgical aspects, LPV, OFA, PP and AM

A Stimulus to improve your quality of care

2023 Mulier

LPV

PP

AM

OFA

OFA (Opioid Free Anaesthesia) 
• Alpha2agonists
• Lidocaine
• Ketamine Magnesium
• Loco regional

LPV (Lung Protective Ventilation) 
• Low TV, VCV with I/E ½, PEEP, 
• LRM, low O2, CPAP during extubation

PP (Peritoneal Protection) 
• Steroids
• Low IAP
• Lidocaine, N20, O2

AM (Anaesthesia Monitoring)
• Deep NMB by TOF PTC
• Correct depth of hypnosis by BIS
• Suppress sympathetic tone by monitoring NOL, ANI,…

World J Surg 2016; 40:2065–2083
Obesity Surgery 2019; 29:1841–1850
British Journal of Anaesthesia 2019; 123: 898-913
Journal of Ovarian Research 2013; 6:90
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Welcome to Bruges
UNESCO world heritage

Welcome to Bruges
UNESCO world heritage

JOINT ESPCOP – BEST (Anaesthesia & Surgery)

14th ESPCOP - 4th OFA

December 11-12th 2023
Bariatric Surgeons invited with their Anaesthesiologists

BMCC, 8000 Bruges, Belgium

SAVE the DATE 
1. Live registered cases demonstrating

Revisional Bariatric Surgery

Under Opioid Free Anaesthesia

both recorded & discussed by surgical & anaesthesia experts 
(two parallel sessions)

2. Lectures on Key points in anaesthesia

3. Hands on Workshops on lung ventilation

4. Live bariatric cases under OFA at AZ Sint Jan Bruges. 
(Limited places to stay 2 days longer Dec 13–14th) 

More info: 
www.ESPCOP.EU

www.best-bariatric-surgery.com
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