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Who am I ? 



“Improve outcomes of surgical cancer patients that matter  

   to patients and society”

Pre-operatieve selectie 
MSOT optoacoustic

Molecular Imaging

Biomarker analysis

Intra-operative selectie 
Para/thyroid fluorescence

Thyroid organoids

In OR  Pathology

Postoperative 
evaluatie

QOL & Costs analysis

Outcome studies

Cohorts

Dutch De-escalation Study Consortium

 Vision Research 



TUMOR

FG-MRNA
TMA Tracers c-Met

C   Intraoperative imaging EMI 137  

Translation:Thyroid cancer
good prognosis, poor quality

B   Thyroid (cancer) organoid model  

TARGET study 

A  ICG parathyroid perfusion









Climate change vs human health
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“Alarming statistics revealed that one in four 
deaths can be attributed to preventable 
environmental causes.”

2021:

2023:



https://www.youtube.com/watch?app=desktop&v=yJvczRkQHK
0

Benedict Cumberbatch reads a letter of 
apology from a father to his children







Climate crisis = a health crisis 







Determinants of Health 





• All healthcare parties 
signed the 'Green Deal.' The 
ambitious goal is to reduce 
CO2 and raw material 
consumption by 50% by 2030 
and to 0% by 2050

• UMCG has ambition to do 
this in 2035 ! 



From more health care….. To less

Demand for 
health care

CO2 emissions

Climate change

People getting 
sick

Negative spiral

Limiting climate 
change

Less CO2 
emissions

Climate resilent 
care

Lower disease 
impact

Positive spiral



“10R model to circular healthcare”

Refuse

Reduce

Rethink

Re-use

Repair

Refurbish

Remanufacture

Repurpose

Recylce

Circular 

economy

Recover Lineair 

economy



• Green OR 

• No risk no Glove

• Making Protocols sustainable  
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Innovation award Sustainability UMCG 2021 
A more sustainable approach to the use of cellulose bed mats on the OR
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• The National Green Operating Network Network accelerates the sustainability of care processes in 
operating rooms in the Netherlands. 

• We want to achieve a transition from and within the operating rooms so that our CO2 footprint 
decreases. 

• We also take a pioneering role in making healthcare more sustainable nationwide.



• Een GReeN barometer for the OR 

Goal:

- Quantification . 

- Learning form each other nationally 

- Sharing best practices 







CAREFREE 
(Creating A healthieR Environment for FutuRE patiEnts)

A trans- & multidisciplinary approach to 
strengthen stakeholders’ motives to 

green the operating room

Symposium Experimentele Onderzoek Heelkundige Specialismen 2023 | Maastricht 



Wp 1 reduce and 
rethink surgery 

• 13-22 % of population symptoms 

• 22.500 cholecystectomies 

• Selection subjective 

• Personalized decision tool & 
shared decision making



Wp 2 
anaesthetics 

• Intravenous vs inhalation

• Sevoflurane/desflurane/isoflura
ne commonly used 

• isofluraan ; Heat retaining and 
ozon depleting 

• Now 50 % of all procedures  

• Switching to intravenous 
decreases carbon footprint with 
99% 



WP3 Trocars 

• Lap cholecystectomy four 
trocards are used 

• Yearly 90.000 are used for lap. 
Cholecystectomies

• Re-usable: More sustainable ? 

- Safety, performance and costs  ? 



Hvac systems

• 10% Healthcare emissions

• 90-99% energy consumption





My path towards sustainability 
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REFUSE & REDUCE = AWARENESS!



CRS & HIPEC procedure 
Costs vs benefits 

Financial:
• Average costs €41 838
• Average costs per month 

survival: 
• None to little complications 

€ 1080
• Many complications € 5349

• Average costs per month 
disease free survival is double

Psychological impact

Environmental costs

Survival in NL 33 
months

40% recurrence of 
disease within a year

Quality of life: 
complications, stoma, 
nutritional problems



Treatments evaluated by life cycle asessments



LIFE CYCLE ASSESSMENTS ESSENTIAL
DATA DRIVEN TRANSITION

Conclusion: The carbon footprint of a caesarean is higher 
than for a vaginal birth

Use of nitrous oxide with oxygen multiplies the carbon 
footprint of vaginal birth 25-fold.



Wasted research efforts 
(research waste)

Research efforts/outcomes without societal benefits.

Potential causes 
● Investigating questions that can be satisfactorily 

answered with existing evidence 
● Unrepresentative samples 
● Incomplete reporting (which hinders evidence 

synthesis) 
● Publications that are not available to practitioners and 

decision-makers



Wasted research efforts 
(research waste)

‘’Large systematic review in 
2000 identified the most 
effective intervention for pain 
reduction when administering 
intravenous propofol. Authors 
strongly suggesting that no 
additional trials on this specific 
issue were necessary.’’ 

How many RCTs were 
conducted over the following 10 
years?



LEAF
Laboratory Efficiency 
Assessment Framework

Established in 2018 in 
the United 
Kingdom(UCL)

3-tier assessment 
framework: bronze, 
silver and gold

Established since 2021 
by Green Labs NL in the 
Netherlands



LEAF
• Labs in the netherlands Per year: 5.5 million tons of 

(single use) plastic waste

• 2.0% of all waste 



Question

How much energy does a -80 freezer consume compared to 
households?

• 1 household

• 2 households

• 3 households



Question

How much percent in CO2 emissions will it save if the freezer is 
converted to -70?

• 15%

• 25%

• 35%



-70° is the new normal

• Second recrystallization at -65° 

• UMC Utrecht completely switched to -70°

• Since 1980 – 1990 switched to -80°

Anouk de Boer - Poelstra



IT

• Set brightness settings and sleep mode

• Clean up mailboxes

• Send links to shared documents instead of attachments

Anouk de Boer - Poelstra



Certification 

• Brons (16), silver (33) en gold (48)

• 10 categories
• Waste
• People
• Ventilation
• Equipment
• Sample & chemical management
• Purchasing
• IT
• Research quality
• Education
• Water

Anouk de Boer - Poelstra



From more health care….. To less

Demand for 
health care

CO2 emissions

Climate 
change

People getting 
sick

Negative spiral

Limiting 
climate change

Less CO2 
emissions

Climate resilent 
care

Lower disease 
impact

Positive spiral

Anouk de Boer - Poelstra



Take home messages 

• Carbon Footprint: Healthcare is an industry with a carbon 
footprint exceeding that of the flight sector,(7% of global 
emissions)

• The health benefits of healthcare, relative to its expenditure 
and carbon footprint, are often limited.

• Social determinants such as education, housing, and financial 
security have a far greater influence on public health 

• Key Actions for Sustainability: Refuse: Avoid delivering 
treatments or interventions that are not clinically necessary. 

• Research and Laboratories: Scientific research and lab 
activities contribute heavily to waste production and climate 
impact. Efforts to minimize this are crucial.

• Collaborative Solutions Through national and international 
collaboration we can transition to greener practices and reduce 
its environmental footprint within a decade.



The next generation deserves this aswell



Disclose your footprint ! 
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