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Nachhaltigkeit in der Endoskopie.  

Nur ein Schlagwort? 
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Position Statement: “GREEN ENDOSCOPY” 
(ESGE 2022)
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Introduction: Climate change

+ 1.2 ºC in the last 100 yearsCO2 x 2

Our world in data
NASA Global Climate Change. Vital Signs of the Planet.
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Introduction: Climate change

Glaciers-antartic sea are retreating+ 4-5 ºC in the 21 st century

Our world in data
NASA Global Climate Change. Vital Signs of the Planet.
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Basics

1 Tonne CO2e
≈

≈ 5.000 km Auto fahren 
≈ 4.000 km Flugzeug economy class
≈ 80.000 km Zug fahren 

≈ 80 Jahre Wachstum einer Buche

CO2e Fußabdruck pro Kopf in D
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Basics: CO2 Fußabdruck des Gesundheitswesens

• Der eCO2 Fußabdruck des Gesundheitssystems macht 4.4%#

der globalen Emissionen aus
(in Deutschland 6,7%*, Platz 8) 

• Wenn das Gesundheitssystem ein Land wäre, dann wäre es 
der 5 größte Treibhausgasproduzent weltweit

• Die EU ist verantwortlich für 12% des CO2 des 
Gesundheitsystems, repräsentiert aber nur 6% der 
Weltbevölkerung

*International comparison of health care carbon footprints, Peter-Paul Pichler et al, 2019 Environ. Res. Lett. 14 064004
#Health Care Without Harm: Health Care`s Climate Footprint: How the health sector contributes to the global climate crisis and opportunities for action.
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The environmental impact of GI endoscopy

Waste generator CO2 emissions

• Landfill (64%)

• Incinerated (28%)

• Recycled (9%)

• 2º-3º highest waste generator

• ≈ 2 kg per procedure

• ≈ 5 kg CO2 per endoscopic procedure

• 0.28 kg CO2 per biopsy

• 85.768 tonnes of CO2 annually

Vaccari M, et al. Waste Manag Res 2018
Siau K,et al. Techniques and Innovations in Gastrointestinal Endoscopy 2021
Namburar S, et al. Gut. 2021
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The environmental impact of GI-endoscopy

de Santiago R E, …, Messmann H, Endoscopy 2022
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy

Endoscopy logistics

Education & Research

Single-use products 

GREEN 

ENDOSCOPY

Green Quality



11

The path towards sustainable GI endoscopy

Clinical & endoscopic 

management
Appropriatness & aderence to guidelines

Selective biopsy sampling

Use low-waste, less invasive alternatives

Adequate technique selection

Rationale uses of accessories

Telemedicine

Advocacy

Endoscopy logistics

Education & Research

Single-use products 

GREEN 

ENDOSCOPY

Green Quality
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Clinical & endoscopic management

Adequate GI endoscopy indication

Clinical & 

endoscopic 

management
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The path towards sustainable GI endoscopy

Rate of inappropriate GI endoscopy: 20% - 30% 

Frazzoni L, et al. Aliment Pharmacol Ther. 2021
Zullo A, et al. Dig Liver Dis. 2019

• 2 meta-analyses: ≈ 75.000 patients

• ↑↑ Yield of GI endoscopy
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The carbon cost of inappropriate endoscopy

Hintergrund: 

• 45 endoskopische Prozeduren werden pro 1000 Einwohner in Italien pro Jahr 
durchgeführt1

• 54% ÖGD

• 46% Kolo

• Inadäquate Indikation: 

• 22% aller ÖGD2

• 29% aller Koloskopien3
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The carbon cost of inappropriate endoscopy

Ergebnisse: 

• Bei   60 Mio. Einwohnern in Italien 4.133 Tonnen CO2 pro Jahr

• Bei 450 Mio. EU-Bürgern 30.804 Tonnen CO2 pro Jahr

= Distanz von 10.760.446 km mit benzinbetriebenen Familienauto   

= CO2 Resorption von 70.000 Baumsetzlingen mit 10 Jahre Wachstum 
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The carbon cost of inappropriate endoscopy

Ergebnisse: 
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Clinical & endoscopic management

Digestive findings that do not require surveillance

R. de Santiago, et al. Endoscopy. 2020
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Clinical & endoscopic management

Adequate GI endoscopy indication

Clinical & 

endoscopic 

management
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Clinical & endoscopic management

• CRC screening: FIT, DNA stool test

• H. pylori: Urea breath test

• Chronic diarrhea: Fecal calprotectin

• Esophageal varices: elastography + platelet count

Use low waste, less invasive alternatives to endoscopy 
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Carbon emissions from a FIT versus a colonscopy
screening program

Ergebnisse: 1. Anzahl der notwendigen Koloskopien 
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Carbon emissions from a FIT versus a colonscopy
screening program

Ergebnisse: 3. CO2 Fußabdruck (Reise und Müll) je gescreenter Person
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Clinical & endoscopic management

Adequate GI endoscopy indication

Clinical & 

endoscopic 

management
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Clinical & endoscopic management

Use low waste, less invasive alternatives to endoscopy Rational use of medication

• Avoid inadequate antibiotic prophylaxis

• Avoid routine saline

• Avoid non-indicated PPI

• Etc.

1 g medication 0.1-1 kg CO2
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Clinical & endoscopic management

Clinical & 

endoscopic 

management

Reduce the number of biopsies



25

Clinical & endoscopic management

Use low waste, less invasive alternatives to endoscopy 

• Irregular Z line: No biopsy

• Candida: Only if therapeutic consequences

• Early cancer: Only 1-2 biopsies if resectable

• Celiac disease: Same container

Reduce the number of biopsies

R. de Santiago, et al. Endoscopy. 2020
Pouw RE, et al. Endoscopy 2021
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Clinical & endoscopic management

Use low waste, less invasive alternatives to endoscopy Reduce the number of biopsies

R. de Santiago, et al. Endoscopy. 2020
Pouw RE, et al. Endoscopy 2021

• IBD: Chromoendoscopy

• Resectable lesion: No biopsies

• Diagnose-and-leave ?

• Resect and discard ?
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Clinical & endoscopic management

Clinical & 

endoscopic 

management

Reduce the number of biopsies
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Clinical & endoscopic management

Use low waste, less invasive alternatives to endoscopy Reduce the number of biopsies

R. de Santiago, et al. Endoscopy. 2020
Pouw RE, et al. Endoscopy 2021

• Use the less resource-intensive technique.

• Re-use accessories within the same procedure

Rational use of techniques and accessories
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Clinical & endoscopic management

Use low waste, less invasive alternatives to endoscopy Reduce the number of biopsiesRational use of techniques and accessories

• Use the less resource-intensive technique.

• Re-use accessories within the same procedure

• Do not clip all polyp defects!

Turan AS, et al. Scand J Gastroenterol. 2020
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Clinical & endoscopic management

Henniger D, et al. Gut 2023;0:1–6. doi:10.1136/gutjnl-2023-331024
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Clinical & endoscopic management

Clinical & 

endoscopic 

management

Telemedicine?
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy

Endoscopy logistics

Sustainable architecture

Optimize spaces and patient workflow

Avoid overheating and overcooling

Waste management (Reduce - Reuse -

Recyle)

Energy efficiency

Favor renewable energies

Education & Research

Single-use products 

GREEN 

ENDOSCOPY

Green Quality
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Clinical & endoscopic management

Sustainable infrastructure

Architecture

Cooling & 
Heating

Digitalisation

Waste
management

Renewable
energy

Staff 
education
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Clinical & endoscopic management

Sustainable infrastructure

Architecture

Cooling & 
Heating

Digitalisation

Waste
management

Renewable
energy

Staff 
education
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Endoscopy logistics

Do we care about waste?

Agrawak D, et al. Gastroenterol Nurse. 2017

• Survey: 783 endoscopy staff members and 352 gastroenterologists

• High rate of inadequate disposal

• Only 0.6% understood disposal costs

• 98% felt that more education/information is required
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Endoscopy logistics

Agrawak D, et al. Gastroenterol Nurse. 2017

Ensure adequate waste segregation and processing
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy

Endoscopy logistics

Education & Research

Single-use products 
Be aware of environmental impact

Ensure adequate waste segregation and 

processing

Avoid routine use of single-use endsocopes

GREEN 

ENDOSCOPY

Green Quality
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Single-use GI endoscopy devices

Safety

As 
Low
As
Reasonably
Practicable

Revisiting the sustainability of “all single-use”

Economic cost

Environmental cost

Societal cost
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Single-use GI endoscopes

Safety

Systematic review including 3 studies (2008-2018).

- Duodenoscope-associated contamination: 0.023 – 0.029 %

- Duodenoscope-associated colonisation: 0.01 %

2008 – 2018: 24 MDRM duodenoscope-related outbreaks

→ 490 patients → 32 deaths

Infection risk is associated with inadequate reproccesing

Balan GG, et al.. Eur J Clin Microbiol Infect Dis. 2019; Beilenhoff U, et al. Endoscopy 2017 ; Kwakman JA, et al. Endoscopy 2021
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Environmental Footprint and Material Composition Comparison 
between Single-use and Reusable Endoscopes

Methodik: 
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Environmental Footprint and Material Composition Comparison 
between Single-use and Reusable Endoscopes

Ergebnisse: 2. Life cycle assesment
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Environmental Footprint and Material Composition Comparison 
between Single-use and Reusable Endoscopes

Ergebnisse: 2. Life cycle assesment

• 76x höher CO2 Fußabdruck

• 3 Mietwohnungen über 10 Jahre heizen
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Single-use GI endoscopes

As 
Low
As
Reasonably
Practicable

The routine use of single-use endoscopes is not recommended
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy

Endoscopy logistics

Education & Research

Single-use products 

GREEN 

ENDOSCOPY

Green Quality
Implementation of high quality 

endposcopy

Sustainability as aquality domain

Environmental key performance 

measures
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Sustainability as a domain of quality of GI endoscopy

F Mortimer, et al. Future Healthc J. 2021

Green quality
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy

Endoscopy logistics

Education & Research
Sustainability as a domain of GI endsocpy

curricula

Green research& guideleines

Online and hybrid congresses and courses

Simulators

Single-use products 

GREEN 

ENDOSCOPY

Green Quality
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Education & Research

Sustainability in Education, Research Protocols and Guidelines
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The path towards sustainable GI endoscopy

Clinical & endoscopic 

management

Advocacy
Rasing awareness

Sustainable industry

Green purchasing

Patient empowerment

Circular economy

Endoscopy logistics

Education & Research

Single-use products 

GREEN 

ENDOSCOPY

Green Quality
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Advocacy

Go

Green!
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Advocacy

Go

Green!
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Advocacy

Go

Green!
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Advocacy

Go

Green!
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Time to act!

Masson-Delmotte V, et al. IPCC, 2018. Global Warming of 1.5ºC: An IPCC Special Report on the impacts of global warming.
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Take home – ECO Endoscopist



Wie anfangen? 

https://medium.com/the-andela-way/what-technical-debt-is-and-how-its-measured-ff41603005e3



Die ersten 20 für 115€
21-50 für 150€
ab 51 für 180€ 

100€

50€

Laura.plapp@cocs.de
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