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A RECAP ON CLIMATE CHANGE

Global land and sea surface temperatures continue to riseGlobal land and sea surface temperatures continue to rise



GLOBAL LAND AND SEA TEMPERATURES CONTINUE TO RISE



The Age, 23/11/22







MORE TO CLIMATE CHANGE THAN EXTREME WEATHER

Injuries, fatalities,mental  
health impacts

Heat-related illness and  
death, cardiovascular  
failure

Forced migration,  
civil conflict,
mental health impacts

Malnutrition,  
diarrheal disease

Asthma, cardiovascular disease

Malaria, dengue, exephalitis,  
hantavirus, Rift Valley Fever,lyme  
disease, chikungunya,
West Nile virus

Respiratory allergies,asthma

Cholera, cryptosporidiosis,  
campylobacter, leptospirosis,  
harmful algal blooms

The CDC Climate and Health Program. 2020



ACTIONS

We know the context

We know the risks

We know we need to act

          BUT…

 It’s such a big problem, what can I do?



Sebastian S et al, Gut, 2022



Pohl H et al, GIE Dec 2022



Endoscopy, 2022



ESGE/ESGENA POSITION STATEMENT – 39 RECOMMENDATIONS



AIMS

1. To raise awareness of the ecological footprint of GI endoscopy

2. To provide guidance to reduce its environmental impact



THE ENVIRONMENTAL IMPACT OF HEALTHCARE

• Air, land and water pollution

• 4-6% of greenhouse gas 

emissions

Lenzen M, et al. Lancet Planet Health. 2020

J Karliner, et al. European Journal of Public Health. 2020



HEALTHCARE’S GREENHOUSE GAS EMISSIONS ARE RISING

 2000 – 2015: 

↑ 29% GHG

Lenzen M, et al. Lancet Planetary Health 2020.

Healthcare’s climate footprint. ARUP 2022.



THE ENVIRONMENTAL IMPACT OF GI ENDOSCOPY

Significant but poorly assessed environmental impact



THE ENVIRONMENTAL IMPACT OF GI ENDOSCOPY

Significant but poorly assessed environmental impact

Author Year Design

Gayam S 2021 Cross-sectional

Namburar S 2021 Cross-sectional

Keith S 2021 Narrative review

Gordon I 2021 Life cycle assessment

Hernández LV 2021 Life cycle assessment. Abstract

Vaccari 2018 Cross sectional



THE ENVIRONMENTAL IMPACT OF GI ENDOSCOPY

Waste generator

• Landfill (64%)

• Incinerated (28%)

• Recycled (9%)

• 2nd – 3rd highest waste generator

• ≈ 2 kg per procedure

CO2 emissions

• ≈ 5 kg CO2 per endoscopic procedure

• 0.28 kg CO2 per biopsy

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

10 endoscopic procedures

1 biopsy per procedure

55 kg of  CO2



AIMS

1. To raise awareness of the ecological footprint of GI endoscopy

2. To provide guidance to reduce its environmental impact



THE PATH TOWARDS SUSTAINABLE ENDOSCOPY

Clinical & endoscopic

management

Advocacy

Endoscopy logistics

Education & Research GREEN  

ENDOSCOPY

Green Quality

Single-use products





CLINICAL AND ENDOSCOPIC MANAGEMENT

Ensure adequate indication for endoscopy

Clinical &  

endoscopic  

management



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



CLINICAL AND ENDOSCOPIC MANAGEMENT

Endoscopic findings not requiring surveillance

R. de Santiago, et al.. 2020Endoscopy



CLINICAL AND ENDOSCOPIC MANAGEMENT

Use low-waste, less-invasive alternatives to endoscopy

Clinical &  

endoscopic  

management



LOW-WASTE, LESS INVASIVE ALTERNATIVES TO ENDOSCOPY

 Screening tests: FOBT

 H. pylori: urea breath test

 Chronic diarrhoea: faecal calprotectin



CLINICAL AND ENDOSCOPIC MANAGEMENT

Rational use of medication

Clinical &  

endoscopic  

management



RATIONAL USE OF MEDICATION

 Avoid unnecessary antibiotics

 Avoid routine use if IV fluids, use judiciously

 Avoid non-indicated PPI

 Engage in shared-decision making with anaesthetic colleagues:

 Propofol hand-bolus administration rather than infusion pumps

 Avoid use of topical lignocaine spray if not required



CLINICAL AND ENDOSCOPIC MANAGEMENT

Reduce the number of biopsies, only take those that are truly necessary

Clinical &  

endoscopic  

management



APPROPRIATE BIOPSIES - GASTROSCOPY

 Irregular Z-line: does not need biopsy

 Candida: only biopsy if therapeutic consequences

 Excluding coeliac disease: use the same biopsy pot rather than separate D1 and D2

R. de Santiago, et al. Endoscopy. 2020  

Pouw RE, et al. Endoscopy 2021



APPROPRIATE BIOPSIES - COLONOSCOPY

 Dysplasia surveillance in IBD: use NBI, chromoendoscopy to target biopsies 
rather than random specimens

 Endoscopically-resectable lesions: don’t biopsy

 Leave large non-malignant polyps requiring EMR/ESD for an interventionalist

 NB: Biopsying polyps can cause fibrosis that then renders EMR more difficult

 Hyperplastic polyps: rectosigmoid obviously hyperplastic polyps do not need 
resection (as opposed to sessile serrated polyps)

 Excluding Microscopic colitis: use same pot for right and left colon biopsies

R. de Santiago, et al. Endoscopy. 2020  Pouw RE, et al. Endoscopy 2021  M Ma et al, Endoscopy 2022, M Ferlitsch et al, Endoscopy 2024



CLINICAL AND ENDOSCOPIC MANAGEMENT

Rational use of techniques and accessories

Clinical &  

endoscopic  

management



CLINICAL AND ENDOSCOPIC MANAGEMENT

Rational use of techniques and accessories



CLINICAL AND ENDOSCOPIC MANAGEMENT

P Arruda do Espirito Santo et al, Endoscopy 2024



CLINICAL AND ENDOSCOPIC MANAGEMENT

Ferlitsch M et al, Endoscopy, 2017



C

Mme X, sténose o

as clinique

esophagenne post ES
endoscopique

D. Indication de dilatation
.

Balloon dilation
Weight of balloon and packaging : 94  

g
Single use manometer : 389 g

Bougie dilation 
Disinfection solution  

No plastic weight
10 years old use

Bougie cap 1 cap

3 g



CLINICAL AND ENDOSCOPIC MANAGEMENT

Take away messages on equipment use:

 Use the less resource-intensive technique

 Re-use accessories within the same procedure

 Do not clip all polyp defects

 Should be reserved for cases of uncontrolled bleeding, concerns about depth of injury/risk of 
perforation

Turan AS, et al. Scand J Gastroenterol. 2020

Bahin et al, Endoscopy, 2016



ACHIEVING SUSTAINABLE ENDOSCOPY

Endoscopy logistics

Education & Research GREEN  

ENDOSCOPY

Green Quality

Single-use products



SUSTAINABLE INFRASTRUCTURE

Architecture

Cooling &
Heating

Digitalisation

Waste
management

Renewable  
energy

Staff
education



SEGREGATING WASTE

• 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

Agrawak D, et al. Gastroenterol Nurse. 2017



Sebastian S et al, Gut, 2022



WASTE AWARENESS AND DIVERSION

Oxford University Hospitals NHS Trust

Positive outcome(s) of project:

• Diversion of waste from landfill and incineration to 

recycling, saving money and carbon; engaged and 

empowered theatre staff across the OUH Trust in a 

successful change management project.

Savings per year:

• £1319.38 (NB this is a partial result, based on only 1 

out of the 3 participating theatre suites) (Estimated)

CO2 savings per year:

• 8,886 kg CO2e (NB this is a partial result, based on 

only 1 out of the 3 participating theatre suites) 

(Estimated)

https://map.sustainablehealthcare.org.uk/oxford-radcliffe-hospitals-nhs-trust/introducing-recycling-operating-theatres 

https://map.sustainablehealthcare.org.uk/oxford-radcliffe-hospitals-nhs-trust/introducing-recycling-operating-theatres


SINGLE USE PRODUCTS

Clinical & endoscopic

management

Advocacy

Endoscopy logistics

Education & Research

Single-use products

GREEN  

ENDOSCOPY

Green Quality



WEIGHING THE BURDEN OF SINGLE USE… RATIONALISE USE

Safety

Economic cost

Environmental cost

Societal cost

Always consider whether there is an equally effective re-usable device



SINGLE USE ENDOSCOPES

The cost of single use scopes:

 High cost: US$1900- 4000

 ↑↑Net waste mass by 40%

 Single-use duodenoscope: 29.3 kg 

of CO2 

 (x20 more than re-usable)

Das A, et al. TIGE 2021  

Namburar S, et al. Gut. 2021

Hernandez LV, et al. Gastrointestinal Endoscopy. 2021



Hernandez L, et al, GIE 2021



GREEN QUALITY

Clinical & endoscopic

management

Advocacy

Endoscopy logistics

Education & Research

Single-use products

GREEN  

ENDOSCOPY

Green Quality



GREEN QUALITY

Sustainability as a domain of quality GI endoscopy

F Mortimer, et al. Future Healthc J. 2021



THE PATH TOWARDS SUSTAINABLE ENDOSCOPY

Clinical & endoscopic

management

Advocacy

Endoscopy logistics

Education & Research GREEN  

ENDOSCOPY

Green Quality

Single-use products



NEW SUSTAINABLE EQUIPMENT

Archimedes Biodegradable pancreatic stent 

Zimmon non-biodegradable 
pancreatic stent

• 162 patients 

• 94 had BD stents

• Rate of retained plastic stents was  22% 

(about standard), requiring repeat endoscopy 

to remove

• Mean excess footprint of plastic stent care, 

which was 18.08kg CO2e

• The total CO2e  for plastic stent follow-up 

care was 1.229 tonnes. For BD stent 

patients there was no additional CO2e impact 

beyond the index procedure. 



NEW SUSTAINABLE EQUIPMENT

The Cost Implication of a Care Pathway using Biodegradable 
Plastic Stents in the Prevention of Post-ERCP Pancreatitis

Charlotte Knox, Daniel Schneider, Aamer Rashad Arefin, George Webster
Hepatopancreaticobiliary Department

University College London Hospital



BRINGING SUSTAINABILITY TO CONFERENCES







THE PATH TOWARDS SUSTAINABLE ENDOSCOPY

Clinical & endoscopic

management
Advocacy

Endoscopy logistics

Education & Research GREEN  

ENDOSCOPY

Green Quality

Single-use products



ADVOCACY





ACTIONS

We know the context

We know the risks

We know we need to act

          BUT…

 It’s such a big problem, what can I do?



YOU CAN START TOMORROW! THE”ECO-ENDOSCOPIST”



Sebastian S et al, Gut, 2022







R Baddeley et al, Gastroenterology, 2022
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