
Silent Operating Theatre Optimisation System 
SOTOS 

A new noise reduction and information 
management system

Effects on stress, concentration, well-being 
and communication of OT crews

Martin G. Friedrich1, Jan Lehrke2, Margarete Boos2

1 Department of Thoracic and CardiovascularSurgery, University Medical Center Göttingen, Germany  
2 Georg-August-University Göttingen, Georg-Elias-Müller Institute of Psychology, Department of Socialand Communication Psychology

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 



1. Anstellungsverhältnis oder Führungsposition

2. Beratungstätigkeit

3. Aktienbesitz

4. Honorare

5. Finanzierung wissenschaftlicher Untersuchungen

6. Gutachtertätigkeit

7. Andere finanzielle Beziehungen

Offenlegung potentieller Interessenskonflikte

Martin Friedrich, CEO of the new StartUp

nein

nein

nein

nein

nein

nein



SOTOS
(Silent Operating Theatre Optimisation System)

is a complex
- innovative noise reduction system and 

- information management system 
for medical staff in operating theaters, 

enhancing focus and reducing fatigue and errors

scalable to the most diverse (high -tech) environments 
SXTOSé  the smallest working world 4.0 environment with a lot of possibilities
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Information and Noise Management 
in Operating Room Environments
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Information and Noise Management 
in Operating Room Environments

a clear No!
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Background informations

Information and Noise Management 
in Operating Room Environments
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Åincreasing number of high -tech equipment

ÅOperating noise levels have risen up to situation at a highway

ÅQualified staff must communicate safely (+12 dB)

Åincreasing number of images, communication packages, technical details, 
data, procedures - lead to an information overload

ÅNegative noise effects on creative, intellectually demanding work

Åno valid solution established

Background Informations
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6 hourscardiacsurgery(Meassurementon table: 1m to patientsheart, 1m to the surgeonsear, A-filtered)
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Sum of equal sound sources

Å10 devices with 60dB: 
10 x 60dB = 69,997dB

Å in other calculation
with every equial device plus 3dB

ÅIncrease of 10dB is perceived twice as loud 
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speech intelligibility
is directly dependent 
Å on the background noise level,
Å the reverberation time 
Å the space shape 

Ssssst!
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Χ ǿƛǘƘ Ƴŀǎƪ ƛǘ ƎŜǘǎ ŜǾŜƴ ǿƻǊǎŜ



noise effects in OR 
described in many studies

Quelle: Foto privat

noise creates anxiety
Χ L ǿŀƴǘ ǘƻ ƎŜǘ ƻǳǘ ƻŦ ƘŜǊŜΗ

introversion, fatigue
tension, headaches

clumsiness
dangers are overlooked 

fine motor skills deteriorate
concentration problems

decisions are not made optimally
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6 hourscardiacsurgery
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L

Alarms to a minimum loudness level

use of silent medical technique

Turn it down, radio off

No talking, no phone calls

Whatcanwe do?
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C.R.Engelmann et al. A Noise-ReductionProgramin a Pediatric
Operation Theatre isAssociated With Surgeon'sBenefits and 
a ReducedRate of Complications: A ProspectiveControlledClinical Trial", 
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L

Alarms to a minimum

what else?

Silent Solutions
the art of communication

Turn it down, radio off

No talking, no phone calls
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short term memory é STM
long  term memory é LTM    (Neel, 1974)

7 ± 2 Chunks

òThe magical number seven, plus or minus twoó

(George Miller, 1956)

Working memoryςModell (Baddeley, 2000)
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Working memoryςModell (Baddeley, 2000)

What is the nextstep
Whatdo the nurse

Patient data

Phone
X-Rays
ΧUse of surgicalinstruments Staffcomunication

Technische Alarme

My Strategy

Status of bleeding

Feedback assistentWhat is my strategy

What I seeςhow to do

7 ± 2 Chunks

Å
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Working memoryςModell (Baddeley, 2000)



L

one has unfortunately (in medicine) 

"audio" almost completely forgotten

Precise professional communication

Å takes place in a quiet atmosphere

Å is directly

Åundisturbed by nonsense information

Å individual

Å fucusable

Åadapt dynamically 

é what we need :
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Å fully customizable digital matrix for informations
Å audio layers for each team member 
Å including alarms, machine signals
Å external parties 
Å controlled background music 
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SOTOS technique



SOTOS Matrix
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SOTOS

Foto von MGF



SOTOS User Controlled Interfaces 
the only necessary personal interface to the SOTOS machine

UCI

at touchscreens ,

smartphones and
windows -applications

SOTOS

meets the

Philips Azurion
UMG Hybrid 

Operating Room 
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Apps aspersonal interfaces



Findings SOTOS ðStudy

Heart Surgery DaVinci Robotic Surgery

22 Surgerys 32 Surgerys
11 with and 11 without SOTOS 16 with and 16 without SOTOS
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Findings SOTOS ðStudy
with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

* **



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy

*



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy

*



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy

*



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy

**



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

Friedrich MG et al. S OTOS       50. Jahrestagung, 26. -28.02.2021 

Findings SOTOS ðStudy



with use of SOTOS

Åless stressed during the operation
(heart surgery : p < 0,05; DaVinci p<0,001)

Åless stressed right after the surgery
(p < 0,05)

Åless tired because of the surgery
(p < 0,05)

Åeven more active at end of the OR
(p < 0,05)

Ålesshumor acts
(p < 0,05)

Ålessspoken words
(p < 0,05)

Åit is much quieter in OR
(p < 0,001)

Åfewer germs in the surgical field
(n.s.)

ÅHeart rate is reduced (because of lessstress)
(p < 0,05)

SOTOS

control group
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Findings SOTOS ðStudy

colonyformingunits
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there are 3 scientific papers published
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