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Indications for perception under general anesthesia

• D. Cheek, Am J Proctol 1962:    The anesthetized patient can hear         
and can remember. 

• A. Kaiser, Anesthesiology 1994:     Robinson-Story         
>>   50/10/10 (=23%) implicite memory

• „Intraoperative Awareness“:    explizite memory     0,2%                         
implicite memory     2%

• Levinson 1965:         intraoperative simulation of ventilation incident
>>>>   80% implicite memory

• J. Rosendahl, BMC Anesth 2016:      Meta-analysis of studies on  
intraoperative suggestions

Meta-Analysis of Intraoperative Suggestions

32 RCTs (1986-2001) out of  7427 articles N= 2102 patients

Control group: Distraction (white noise, music, text)

Taped suggestions (50% with music)

Anesthesia: 24 balanced anesthesia (volatile anesthetic)

2 Total Intravenous Anesthesia TIVA (Propofol)

6 Neuroleptanesthesia (formerly, inadequate depth)

Intraoperative 
Suggestions 

Intraoperative 
Suggestions 
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Comparison awake/under general anesthesia

Intraop
Rosendahl
2016

Sugg
tape

Sugg
live

Hyp
tape

Hyp
live

Periop
Kekecs
2014

0.030.140.230.700.600.40Anxiety

0.040.090.180.350.500.25Pain

0.160.160.150.700.120.16Analgesics

0.210.070.250.420.890.38Nausea

0.22Antiemetics

Effect Size

Limitations in previous studies:
• old (1986-2001)
• small size
• heterogenes design
• low quality
• unklare depth of anesthesia
• negations in the suggestions

Intraoperative Suggestions

5 centres, 385 patients, 18-70y
1-3 h surgeries
defined, controlled depth of anesthesia
ear-phones after intubation until extubation
20 min text, 10 min break, repeated
defined pain therapy: PCA, NRS>3,

periodic evaluation

BMJ    Impact Factor = 107

Intraoperative Suggestions
Part A (19 min, followed by a 10 min break, repeated several times. Start after induction of 
anaesthesia and ends with stop of volatile anaesthetic):

You are sleeping sound and deep.
And you can relax and rest, recover and draw strength,
because you are safe now, well-protected.
Everything that you hear and see and feel contributes to your best care. 
And that’s why you can completely concentrate on your body’s own way to heal itself.

And we are right by your side.
My voice will go with you, and you can focus on it,
because what I say to you is important for you, 
is important for your well-being and your healing.

With every deep breath that the respirator takes care of,
so that you can save your strength for later, 
You can take in fresh air, oxygen, and whatever else is good for you
and is of help to you.
And with every exhale you can get rid of all the used air
and can let go all that is disturbing or a burden to you.
Breathe out and let go.
And with every breath you take you can take in ease, confidence and strength for healing,
on and on. 

Intraoperative Suggestions

As your mind is resting your body can concentrate fully on self-healing and self-protection.
All of your organs, your heart and your blood vessels, are working together to ensure wellbeing,
safety and healing.

(indirect suggestion using another speaker):
Perfect! Your patient looks like he is really doing well.
So calm and stable. He is doing a good job. 
So, this surely will result in quick and full healing. 
And he will soon be on his feet again, 
and can enjoy a successful surgery.
Are you satisfied?
Completely! This has been going perfectly.
Great!

Listen to what I am saying! You already know that this surgery is good for you, 
and will continue to help you.
And while your treatment here proceeds steady and thoroughly well, 
everything is getting prepared for your optimal further care in the recovery room 
and at the nurse’s station.

Intraoperative Suggestions

5 Zentren, 385 patients, 18-70a
1-3 h surgery
defined, controlled depth of anesthesia
ear-phones after Intubation til prior to extub.
20min text with background music,
10min break, repeated
Defined pain therapy: 

PCA, NRS>3, regular query

To avoid any 
postoperative 
analgesics:
NNT = 6.0

PONV
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Intervention group (n=87)

Control group (n=93)

15 (17.2%)

29 (31.2%)

18 (20.7%)

32 (34.4%)

p = 0.030 p = 0.040

To avoid PONV 
NNT = 7.1/7.3 
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Comparison awake/anesthesia and old/new

Effect Size

Intraop
Nowak
2020

Intraop
Rosendahl
2016

Sugg
tape

Sugg
live

Hyp
tape

Hyp
live

Periop
Kekecs
2014

0.030.140.230.700.600.62Anxiety

0.450.040.090.180.000.500.35Pain

0.360.160.16-0.150.70-0.120.23Analgesics

0.34*0.210.070.250.420.890.60Nausea

0.30*0.22Antiemetics

* with PONV prophylaxis

Link to audio file:
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.898326/full#supplementary-
material

Text Generation

Basic Psychological Needs 
 
 

Traumatic Stressors Topics for 
“Essential Communication” 

Relationship  
and belonging 

Abandonment 
Inability to express oneself 

Accompaniment 
Contact 

Pleasure gain and  
Avoidance of displeasure 

Pain, suffering  
Hopelessness 

Comfort 
Confidence 

Orientation  
and control 

Chaos 
Dependence 
Helplessness 

Information 
Control 
Instructions 

Self-esteem  
and self -protection 

Degradation 
Fear, threat 

Respect 
Safety 

(Physical integrity) Injury Healing 

 

Perception in the unconscious
• exceeding „intraoperative awareness“ (0.2%, implicit memory 2%)

• more careful behavior in OR (noise reduction)

• avoid careless talks (pathology results, discussion of other patients)

• avoid negative talks (remarks about patient or operation course)

• use earphones

Suggestions effective under general anesthesia

• at least as effective as with hypnosis

• significantly less effort

• more effective than wake suggestions

Conclusion Conclusions for medicine

1. Perception under general anaesthesia ≠ « intraoperative Awareness" (0,2-2%)

Reduction of noises and careless conversations in the OR

Conclusions for medicine

1. Perception under general anaesthesia ≠ « intraoperative Awareness" (0,2-2%)

Reduction of noises and careless conversations in the OR

2. Intervention reasonable, inexpensive, non-pharmacological

against postoperative side effects

3. Further studies!

3. Avoidance of frequent negative influences

5.   Other parameters: delir, cognitive deficit, mobilizability, intraoperative need
for anaesthetics, blood loss, etc. Need for anaesthesia, blood loss, etc. 

We only see what we measure. 
Many important parameters are difficult to measure (wound healing, 
immune defences, costs, length of hospital stay, outcome of surgery, etc).

Conclusions for medicine

6. Other applications : major, painful operations

children

interventions under sedation

7. Other unconscious persons:   emergency medicine

resuscitation

intensive care

palliative medicine

Clinical Hypnosis
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Conclusions for hypnosis

• Evidence-based hypnosis
Scientificity and studies open up access to medicine 

• Studies
multicenter instead of single center

• Comparison intraop. suggestions/ hypnosis
more effective than wake suggestions, at least as effective as hypnosis 

(significantly less effort)

• Similarities
touching the unconscious, suppression of the prefrontal cortex?

Open questions for hypnosis

• Role of trance and hypnotic induction

• Effective constituents
words, music, voice melody, etc.

• Mode of action      Symptom or State
analgesia by - pain reduction

- or augmentation of analgesics
- or tolerance
- or disturbed pain development

correlation 
between pain and analgesics

Misunderstandings

• Music instead of words

• Intraop. suggestions instead of hypnosis

• Recordings instead of speaking
(study-related, standardisability)

• Communication only with unconscious patients

• Communication by (external) experts

Music is effective, but not in unconscious. (Cochrane 2006, Kühlmann 2018)


