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Introduction 

The activities of the health and social care sector have a substantial environmental 

impact, accounting for 6.3% of England’s total carbon footprint1. Within the hospital 

setting, surgical procedures make a comparatively large contribution to the health 

sectors ecological impact, being three to six times more energy intensive than other 

hospital-based procedures2. All healthcare professionals should be concerned with 

developing more environmentally friendly practices, it being written in the NHS’s 

constitution to ensure the most ‘sustainable use of finite resources’3. However, 

dermatologists should be particularly alert to this need given the potential 

dermatological health consequences of air pollution and climate change4. Such 

consequences include changes in the geographical distribution of infectious 

cutaneous diseases5, exacerbations of chronic conditions such as atopic dermatitis6 

and increased incidence of melanoma as behavioural changes in response to 

warmer temperatures increases population exposure to UV7. Engendering 

environmental sustainability should thus be the concern of all dermatologists wishing 

to take a preventative approach to their practice. This essay will consider a range of 

behavioural, procedural and structural interventions that could contribute to 

minimising the environmental impact of surgical dermatology. Reductions in waste, 

greenhouse gas emissions, air pollution and water consumption will act as indicators 

of reduced environmental impact.   

 

What is the environmental impact of dermatological surgery?  

Through identifying the most environmentally intensive aspects of dermatological 

surgery, targeted interventions can be developed. With research in this area very 

limited, this essay will draw on research analysing environmental interventions from 
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other procedure-based specialties and consider how this information may be applied 

to surgical dermatology. The use of anaesthetic gases, energy-intensive medical 

equipment, high throughput of single-use devices (SUDs) and over-supply of medical 

instruments have been identified as areas of significant environmental impact in 

surgery8. Dermatological surgery primarily uses local anaesthesia and relies upon 

low energy-intensive equipment; as such, high consumption and oversupply of 

medical instruments and SUDs are likely to be ‘environmental hotspots’ ripe for 

intervention. The five Rs (reduce, reuse, recycle, rethink and research9) offers a 

framework for classifying environmental interventions.  

 

 

Reducing 

Waste 

Medical equipment is the second largest contributor to the NHS’s carbon footprint1. 

Minimising the use of materials in dermatological procedures thus has potential to 

yield significant environmental gains. The over-supply of materials in surgery, or 

‘overage’, is a common source of waste, as opened but unused materials are 

discarded10. One simple measure to prevent overage is to record the quantity and 

type of unused materials at the end of each procedure. Surgical staff can then use 

this information to guide and adjust future practice9. Improving communication 

between surgeons and staff regarding surgical set up should also help to reduce 

waste, given that staff over anticipating surgeons’ needs is a common cause of 

overage11. Another strategy for waste reduction is to adopt a ‘just-in-time’ model12, 

whereby only essential materials are supplied ready and open, with additional 

equipment remaining readily available but unopened.  
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Overage also arises from the inclusion of excess instruments and materials within 

pre-packaged theatre kits12,13. To prevent such surplus, surgeons can work directly 

with suppliers to reformulate pre-packaged kits to include only essential materials 

needed for a specific procedure. Dermatological surgeons from Nottingham have 

described how engagement with manufacturers enabled them to reduce Mohs 

surgical kits to essential items only whilst also eliminating the inclusion of 

unnecessary plastic components14. The use of leaner theatre kits can deliver 

significant environmental benefits; the introduction of 21 specially designed pre-

prepared packs in Royal Liverpool and Broadgreen University Hospitals facilitated a 

90% reduction in packaging waste across all its theatres
15

. What’s more, this 

approach can deliver both environmental and cost-efficiencies, as has been 

described in the field of hand and plastic surgery16,17.    

 

Water 

Dermatological surgery is likely to be less water-intensive than more invasive 

surgical specialties for which full surgical scrubbing is required. Nevertheless, 

dermatological surgeons can further reduce their water consumption by only 

disinfecting their hands with soap and water at the start of surgical sessions and then 

using alcohol-gel for disinfection between cases. These savings can be significant; 

switching from soap to alcohol-gel based disinfection across theatres in one 

American hospital is estimated to have decreased annual water consumption by 2.7 

million litres18. Such changes to handwashing practice can reduce water 

consumption whilst maintaining infection control19 and is also a practice currently 

endorsed by NICE20.  
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Energy 

Multiple interventions can be considered for reducing energy use in dermatological 

surgery. These include appropriate temperature regulation21, turning off 

electrosurgical equipment when not in use and, for rooms dedicated to Mohs 

surgery, turning off ventilators overnight22. Such seemingly simple measures can 

have a big impact. An initiative implemented at Barts Trust, ‘Operation TLC’ (Turn off 

equipment, Lights out, Control temperatures), reduced annual carbon emissions by 

2200 tonnes and energy costs by £500,00023.  

 

Reuse  

Where reducing is not possible, the waste hierarchy endorses reusing materials
24

. 

The reprocessing of single-use devices has been suggested as a strategy for 

greening surgical procedures25.  Although reprocessed SUDs are already used in 

dermatological practice, some concerns have been raised about the quality of 

reprocessed instruments. One study of dermatological surgeons across two large 

hospitals in Scotland found 33% of reprocessed SUDs were deemed inadequate, 

with instrumental bluntness cited as the most common problem26. Before increased 

use of reprocessed SUDs can be recommended as an environmental intervention, 

greater consensus on the quality of instruments must be established to ensure 

patient care is not compromised.  

 

However, any type of equipment can be considered for reuse – including the bins 

themselves. The use of recyclable ‘bio-bins’ for non-sharp materials27 and the 

implementation of reusable sharps bins have both delivered environmental benefits, 

with the latter’s carbon footprint being just 8% that of single-use bins28.   
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More creative measures for repurposing surgical waste can also be valuable. These 

may range from using surgical packs as keyboard covers29 to using suture 

packaging as a digital splint or sterile ruler in planning skin repairs30. Whilst such 

acts of repurposing seem small, the sharing of such practices may facilitate 

widespread change.   

 

Recycle  

Estimates of the proportion of surgical waste suitable for recycling varies between 

17-25%9. However, effective recycling depends upon proper segregation of 

hazardous, clinical and domestic waste. It is estimated that 90% of domestic waste 

in Australian theatres is misclassified as clinical or hazardous9. Assuming similar 

findings in the UK, this poor segregation is problematic as it reduces the volume of 

waste recycled and increases the volume of waste sent for incineration. With one 

bag of incinerated clinical waste producing the same volume of carbon dioxide as 

driving a Ford Fiesta 50 miles31, improving waste segregation is paramount. The 

best means of disseminating information about appropriate waste segregation will 

depend on the local context but may range from educational posters to formal staff 

training. Dermatological surgeons can act as environmental stewards by raising 

awareness amongst their team and paying greater attention to waste management 

during procedures. For example, making domestic waste bins more readily available 

during surgical set-up and segregating waste prior to the patient’s arrival can reduce 

the volume of clinical waste produced8.  
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Rethink  

Rethinking involves consideration of how current patient care is delivered and how 

this can be restructured to provide more sustainable services. Given that patient and 

visitor travel accounts for more than 50% of air pollution produced by the health and 

social care sector1, delivering more services via teledermatology provides an 

important opportunity for reducing vehicle numbers on the roads. In place of in-

person clinics, post-procedural follow-up could be provided via online platforms that 

allow patients to communicate with medical professionals in a virtual environment. 

Such platforms could also deliver education on surgical after-care, having the added 

benefit of reducing demand for paper booklets32. Some studies suggest virtual 

follow-up services may also increase patient satisfaction
32

, however, these benefits 

may be countered if an inability to access such services results in inequality of care. 

 

Research   

Until further research is undertaken to quantify the ecological footprint of 

dermatological procedures, the impact of any environmental interventions 

implemented will be difficult to measure. This evidence gap is problematic as it 

inhibits selecting interventions in such a way as to ensure the most cost-effective use 

of resources. Quality improvement (QI) projects for monitoring compliance with 

environmental interventions should be encouraged and, to motivate staff 

participation, given a similar level of value as more clinically-focused QI projects. 

 

Conclusion  

A wide-range of interventions may be employed to establish more environmentally 

friendly practices in surgical dermatology. Many of these interventions involve small-
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scale procedural or behavioural changes that can be readily adopted by individuals 

or departments at little cost. Other interventions, such as teledermatology, will 

require more significant financial investment and planning. Lack of evidence 

precludes recommending certain interventions as the most environmentally impactful 

or economically efficient. Instead, interventions may be selected according to the 

feasibility and priorities of the local context, alongside consideration of possible 

negative impacts on patient care. The predicted health consequences of climate 

change and air pollution should motivate dermatologists to act as leaders in the 

creation of a sustainable NHS. Small changes in practice applied at a large-scale 

can facilitate significant reductions in environmental impact.   

 

 

1. NHS Sustainable Development Unit. Reducing the use of natural resources in 

health and social care, 2018 Report. (2018). 

2. MacNeill, A. J., Lillywhite, R. & Brown, C. J. The impact of surgery on global 

climate: a carbon footprinting study of operating theatres in three health 

systems. Lancet Planet. Heal. 1, 381–388 (2017). 

3. Department of Health and Social Care. The NHS Constitution for England. 

https://www.gov.uk/government/publications/the-nhs-constitution-for-

england/the-nhs-constitution-for-england (2015). 

4. Coates, S. J., McCalmont, T. H. & Williams, M. L. Adapting to the Effects of 

Climate Change in the Practice of Dermatology - A Call to Action. JAMA 

Dermatology 155, 415–416 (2019). 

5. Kaffenberger, B. H., Shetlar, D., Norton, S. A. & Rosenbach, M. The effect of 

climate change on skin disease in North America. J. Am. Acad. Dermatol. 76, 



 9 

140–147 (2017). 

6. Koohgoli, R. et al. Bad air gets under your skin. Exp. Dermatol. 25, 384–387 

(2017). 

7. Watts, N. et al. The 2019 report of The Lancet Countdown on health and 

climate change: ensuring that the health of a child born today is not defined by 

a changing climate. Lancet 394, 1836–1878 (2019). 

8. Kwakye, G., Brat, G. A. & Makary, M. A. Green surgical practices for health 

care. Arch. Surg. 146, 131–136 (2011). 

9. Wyssusek, K. H., Keys, M. T. & van Zundert, A. A. J. Operating room greening 

initiatives – the old, the new, and the way forward: A narrative review. Waste 

Manag. Res. 37, 3–19 (2019). 

10. Laustsen, G. Greening in healthcare. Nurs. Manage. 41, 26–31 (2010). 

11. Chasseigne, V. et al. Assessing the costs of disposable and reusable supplies 

wasted during surgeries. Int. J. Surg. 53, 18–23 (2018). 

12. Stall, N. M., Kagoma, Y. K., Bondy, J. N. & Naudie, D. Surgical waste audit of 

5 total knee arthroplasties. Can. J. Surg. 56, 97–102 (2013). 

13. Potera, C. Strategies for greener hospital operating rooms. Environ. Health 

Perspect. 120, 306–307 (2012). 

14. A. Wernham, A. Patel, A. S. and S. V. Environmental impact of Mohs surgery 

and measures to reduce our carbon footprint in dermatological surgery. Br. 

Soc. Drematological Surgry 181, pp104–116 (2019). 

15. NHS Sustainable Development Unit. Case Study: Theatre Waste Reduction - 

Royal Liverpool and Broadgreen University Hospitals. 

https://www.sduhealth.org.uk/resources/case-studies.aspx. 

16. Van Demark, R. E., Smith, V. J. S. & Fiegen, A. Lean and Green Hand 



 10 

Surgery. J. Hand Surg. Am. 43, 179–181 (2018). 

17. Albert, M. G. & Rothkopf, D. M. Operating room waste reduction in plastic and 

hand surgery. Can. J. Plast. Surg. 23, (2015). 

18. Wormer, B. A. et al. The green operating room: Simple changes to reduce cost 

and our carbon footprint. Am. Surg. (2013). 

19. Jehle, K., Jarrett, N. & Matthews, S. Clean and green: Saving water in the 

operating theatre. Ann. R. Coll. Surg. Engl. 90, 22–24 (2008). 

20. NICE. Infection prevention and control Quality standard [QS61]. 

https://www.nice.org.uk/guidance/qs61/chapter/Quality-statement-3-Hand-

decontamination (2014). 

21. Kaplan, S., Sadler, B., Little, K., Franz, C. & Orris, P. Can sustainable 

hospitals help bend the health care cost curve? Issue Brief (Commonw. Fund) 

29, 1–14 (2012). 

22. Dettenkofer, M. et al. Shutting Down Operating Theater Ventilation When the 

Theater Is Not in Use: Infection Control and Environmental Aspects. Infect. 

Control Hosp. Epidemiol. 24, 596–600 (2003). 

23. NHS Sustainable Development Unit. Operation TLC. 

https://www.sduhealth.org.uk/areas-of-focus/leadership-engagement-and-

workforce-development/engagement/operational-tlc.aspx. 

24. DEFRA. Guidance on applying the Waste Hierarchy. Dep. Environ. Food Rrual 

Aff. (2011). 

25. Kwakye, G., Pronovost, P. J. & Makary, M. A. Commentary: A call to go green 

in health care by reprocessing medical equipment. Acad. Med. 85, 398–400 

(2010). 

26. Parkins, G. J. & Wylie, G. Dermatological surgery - Time for single-use 



 11 

instruments? Dermatologic Surg. 40, 1434 (2014). 

27. NHS Sustainable Development Unit. Case Study: Reducing the Carbon 

Footprint of Medicinal Waste Disposal, Newcastle upon Tyne Hospitals. 

https://www.sduhealth.org.uk/resources/case-studies.aspx. 

28. NHS Sustainable Development Unit. Case Study: Reusable Sharps Containers 

at University Hospitals Coventry & Warwickshire NHS Trust. 

https://www.sduhealth.org.uk/resources/case-studies.aspx. 

29. Egan, B. J. & Cheng, S. A novel way to repurpose waste to improve operating 

room hygiene. J. Clin. Anesth. 24, 679–680 (2012). 

30. Williams, C. & Hussain, W. ‘Waste knot, want knot’: Pearls for optimizing the 

use of suture packaging material in dermatologic surgery. Dermatologic Surg. 

39, 668–670 (2013). 

31. NHS Sustainable Development Unit. Case study: waste reduction in Queen 

Victorria NHS Foundation Hospital. 

https://www.sduhealth.org.uk/resources/case-studies.aspx. 

32. Sohn, G. K., Wong, D. J. & Yu, S. S. A Review of the Use of Telemedicine in 

Dermatologic Surgery. Dermatologic Surg. Published, (2019). 

 


