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FOOTPRINT
→ HOW MUCH CO2 DID YOU GENERATE?

HANDPRINT
→ WHAT WILL YOU DO TO DECREASE 
FOOTPRINT OF YOURSELF AND OTHERS?

Green Team AUMC
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Surgery footprint

Scope 1 Scope 2 Scope 3

MacNeill et al. Lancet Planet Health (2017)

+ +
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The impact of scopes varies greatly 
between systems

MacNeill et al. Lancet Planet Health (2017)
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The impact of scopes varies greatly 
between systems

MacNeill et al. Lancet Planet Health (2017)

Choices matter!
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Surgery & endoscopy footprint

Scope 1 Scope 2 Scope 3

MacNeill et al. Lancet Planet Health (2017)

+ +
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CO2-equivalents (GWP20)

CO2 CO2CO2

CO2

CO2

CO2 CO2CO2

CO2  = 1
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ISO  = 1800

DES  = 6810

Sulbaek Andersen et al. A&A (2012)
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Volatile anaesthetics/N2O

1% metabolism
99% exhaled
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2000-2014

ISO
(ppt)

DES
(ppt)

SEV
(ppt)
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IV-medication

Sherman et al. A&A (2012)

100%
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Choice of anaesthetic does matter

Propofol
0.1 kg CO2 (1 km)

Thiel et al. Envir Sci Tech (2015)



Niek Sperna Weiland | LVO Kwaliteitsdag | 7 MRT 2024

Choice of anaesthetic does matter

Sevoflurane
9 kg CO2 (90 km)

Propofol
0.1 kg CO2 (1 km)

Thiel et al. Envir Sci Tech (2015)
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Choice of anaesthetic does matter

Desflurane
300 kg CO2 (3000 km)

Sevoflurane
9 kg CO2 (90 km)

Propofol
0.1 kg CO2 (1 km)

Thiel et al. Envir Sci Tech (2015)
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Practice what you preach @Amsterdam UMC
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-49% -45%

-70%

100%

How?

1. Stop desflurane/N2O

2. Ultra low-flow sevo

3. Preferred use of TIVA and 

loco-regional options

4. (Capture and recycle)

-77%
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Surgery & endoscopy footprint

Scope 1

Avoid volatile anaesthetics

and N2O

Scope 2 Scope 3

MacNeill et al. Lancet Planet Health (2017)

+ +
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Energy consumption OR

• OR 3-6x more energy per m2 than

rest of the hospital

• 90% air treatment

• (Very limited evidence that this

reduces surgical site infections)

MacNeill et al. Lancet Planet Health (2017)
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Air treatment in Amsterdam UMC
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Air treatment in Amsterdam UMC

Energy use (kWh y-1)

Baseline 2.464.758

Off-hours stand-by (2018) -810.583 (-33%)

+ Increase off-hours -283.435 (-11%)

+ Reducton on-hours -508.385 (-21%)

All -1.602.403 (-65%)
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Surgery & endoscopy footprint

Scope 1

Avoid volatile anaesthetics

and N2O

Scope 2

Optimise air treatment

Scope 3

MacNeill et al. Lancet Planet Health (2017)

+ +
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The impact of ‘stuff’

• Visible versus invisible impact

• Life cycle assessment
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Disposable vs. 
reusable

CLEANING

Disposable

2018

2023
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Single use more 
than doubles 
carbon footprint
Despite energy use by 
washing/sterilization

DisposableReusable

Cohen et al. JAMA Surgery (2023)
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1st Author Year Subject Lowest impact

Adler 2004 Laparoscopy instruments Reusable

Davis 2018 Ureteroscope Similar

Donahue 2020 Vaginal speculum Reusable

Eckelman 2012 Laryngeal Mask (LMA) Reusable

Friedericy 2021 Sterilization container/wrap Reusable

Grimmond 2020 Needle container Reusable

Ibbotson 2013 Scissors Reusable

Leiden 2020 Spinal fusion set Disposable

McGain 2010 Anaesthetic tray Reusable

McGain 2012 Central venous catheterization kit Reusable

McGain 2017 Anaesthesia equipment Reusable

Rodriguez 2022 Vaginal specula Reusable

Sanchez 2020 Blood pressure cuffs Reusable

Schaer 1995 Laparoscopy instruments Reusable

Sherman 2018 Laryngoscope Reusable

Snijder 2021 Delivery kit Reusable

Vozzola 2018 Drapes and gowns Reusable
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Niek Sperna Weiland

N.H.SpernaWeiland@AmsterdamUMC.nl

"We are the first generation to feel 

the impact of climate change and 

the last generation that can do 
something about it."

Focus on your HANDprint!

mailto:N.H.SpernaWeiland@Amsterdamumc.nl
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How does a greenhouse gas work?
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Green house physiology

λ (nm)

Campbell et al. BJA Edu (2015)

E
 (

W
∙M

-2
)

0.1 10

Net forcing ~1,7 W∙m-2 
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What about capture and recycling?
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The technology - adsorption

Photo L: Sara Rönnberg, Herjedalen, Sweden 
Photo R: Robert Ebertsch, Bamberg
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The technology - desorption

Photo: Zeosys Medical, Baxter
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Early results – 3 OR’s, 80 procedures

Hinterberg et al. BJA (2022)

Shelton et al. BJA (2022)

6902 g 

administered

2509 g 

adsorbed
-63%
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Early results – 3 OR’s, 80 procedures

Hinterberg et al. BJA (2022)

Shelton et al. BJA (2022)

6902 g 

administered

2509 g 

adsorbed

1727 g 

recaptured
-63% -31% 25%
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Lower capturing rate during longer 
procedures

Hinterberg et al. BJA (2022)

Shelton et al. BJA (2022)
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What about water pollution with propofol?
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Environmental risk

• Persistence

Degradation in the aquatic environment

• Bioaccumulation

Accumulate in fatty tissue of organisms

• Toxicity

Toxic effects on algae, crustaceans, fish

Risk

Janusinfo.se
RIVM
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Sources of pollution

Sewage 
treat-
ment

Sewerage 
from 

hospitals

Sewerage 
from 

houses

Industry

Farming

Rivers (intl.)

Surface water Groundwater

Ground 
and 

manure
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Geneesmiddel Eliminatie
efficiëntie

Paracetamol 99,8 ± 0,5%

Diclofenac 35,8 ± 23,0%

Naproxen 75,5 ± 18,5%

Ibuprofen 91,4 ± 8,4%
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Weighing risk

• Climate impact vs water pollution

Steffen et al. Science 2015
Waspe and Orr Anaesthesia 2023
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More info

Waspe et al. Anaesthesia 2023
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Why do you distrust the study of Leiden et al.?
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LCA deep fake?

• Industry sponsored study

• 45 kg reusable / 2 kg disposable set

• Reusable: also 1.4 kg disposable wrap

Assumptions

• 10% loss of reusable instruments y-1

• 0% recycling

• Sterilization before AND after surgery?

Leiden et al. Resources, Conservation & Recycling 2020
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Why is energy consumption so important in Life Cycle Assessment?
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Per operation

McGain et al. BJA (2017)

-4%
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Per operation

-4%

-86%

-54%

McGain et al. BJA (2017)
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TOP

SRP Nona Schmidt
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Surgical Trays
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Integer Linear Prog.

SRP Sylvie Langhout
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