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NHS CARBON FOOTPRINT



RATIONALE
• Operating Theatres – up to 70% hospital waste (2.8 billion pounds/yr)

• Waste disposal – 20% of annual environmental budget.

• Steady rise (15% annually) due to increase of disposables.

• Carpal tunnel surgery: Most Common hand procedure (53,000 per year)



PDSA CYCLE



PRINCIPLES OF SUSQI

Step 1 Set goals Define the primary and secondary aims of 

this QIP

Step 2 Study the system Focus on carbon intensive features of CTR set 

up inside theatre and patient pathway

Step 3 Design improvement Plan and implement “lean and green” theatre 

set up and “Greener pathways”

Step 4 Measure Impact 1. Clinical waste

2. Carbon footprint

3. Cost savings

4. Wider applicability



AIMS

• Demonstrate reduction in carbon footprint in Carpal tunnel release by

➢“Lean and Green” instrument set up

➢Smaller drapes 

➢Green patient pathway



BUILDING AN EFFECTIVE TEAM



BUILDING AN EFFECTIVE TEAM



GREEN SET                  STANDARD SET



TRADITIONAL DRAPES



DISPOSABLES



LEAN AND GREEN SET UPSTANDARD SET UP



LEAN AND GREEN DRAPINGTRADITIONAL DRAPING 



Green Patient Pathway

Bypass Ward 
Admission

Minor Procedure 
Room



TEAM & TIME 

TOTAL  9 TOTAL  4 

Total time  4.5 hrs Total time  2 hrs



RESULTS

• “Lean and Green Hand Surgery” lists 
• June - Sep 2021 “Pilot lists”
• Dec 2021- Dec 2022 “New Standard lists”

• 122 patients across two sites.

• No complications (infection)

• Excellent patient experience 

• Overwhelming staff feedback

“Delighted”

“Very happy 
with the 
process”

“Surprisingly 
less waste”



WASTE GENERATED PER CASE
Standard List                                          Green List 
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0.22
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4.5
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STANDARD LEAN AND GREEN
Instruments Drapes Consumables Re-sterilisation

CARBON FOOTPRINT SAVINGS
Total 22 Kg per case (80% savings)

Smaller instruments 9.4 Kg

Smaller drapes 9.2 Kg 

Bypassing ward 6.3 Kg (pilot lists)

Further indirect savings – water usage, 
ultra clean air theatres.



ECONOMIC SAVINGS

£15.22

£3.80

£17.44

£4.08

£14.58

£9.45

£1.66

£0.50

STANDARD LEAN AND GREEN

Cost Analysis

Instruments Drapes Consumables Local Anaesthetic

Total £34.72 per case (65% savings)

Smaller instruments £11.4

Smaller drapes  £13.3

Minimising consumables £5.13

Further indirect savings – water usage, 
ultra clean air theatres.



RESULTS

65% reduction in 
clinical waste

80% reduction in 
carbon footprint 

65 % cost savings Excellent patient 
reported outcomes

Improved Productivity



TRIPLE BOTTOMLINE OF SUSTAINABILITY



PYRAMID OF IMPACT IN SUSTAINABLE SURGERY 

(With permission from Rizan 
et al, The Bulletin, 2020)



THE UPPER “HAND” OF SUSTAINABILITY

Reduce clinical waste by 65%
Design greener patient pathways

Annual savings £1.84 Million

Annual savings 1166 tonnes CO2e

Minimal stay in hospital, bypasses ward admission, increased 
productivity, scalable to bigger surgical procedures. 



ALGORITHM TO REDUCE CARBON FOOTPRINT OF CARPAL TUNNEL RELEASE

THEATRE FOOTPRINT PATHWAYS FOOTPRINT

CONSUMABLES ENERGY USE

SURGICAL INSTRUMENTS
GOWNS
DRAPES

DISPOSABLES
ACCESSORIES
ANAESTHETIC

ELECTRICITY
HEATING

LOCATION (BUILDING)
STERILE SERVICES

WATER
TIME PER CASE

NUMBER OF STAFF
WASTE PER CASE

CLINIC APPOINTMENTS
TRAVEL MILEAGE

WARD ADMISSION
NUMBER OF STAFF

RESOURCES
• SPLINTS
• HAND THERAPY

SUPPLY CHAIN FOOTPRINT

MANUFACTURING
TRANSPORT

PROCUREMENT
WASTE DISPOSAL

REDUCE    CARBON FOOTPRINT
REDUCE CARBON FOOTPRINT

ESSENTIAL INSTRUMENTS
REUSABLE GOWNS

AND DRAPES
MINIMISE DISPOSABLES

REGIONAL BLOCK

TIMELY SWITCH OFF
CARBON FRIENDLY 

BUILDINGS
SAVE WATER

CHOOSE OPTIONS WITH 
LESS STAFF

GENERATE LESS WASTE

VIRTUAL APPOINTMENTS
TREAT CLOSE TO HOME

BYPASS WARD ADMISSION
LESS MANPOWER

RESOURCES
• RECYCLE SPLINTS
• HAND THERAPY

APP

LOCAL MANUFACTURING
ETHICAL PROCUREMENT

MINIMISE LANDFILL WASTE



NEXT STEPS
GIRFT GUIDELINES MAY 2022



NEXT STEPS
• Expand to other operative procedures (Trigger fingers, Dupuytren’s

and ORIF)

• Major orthopaedic procedures – Joint arthroplasty

• Moving CTR out of main theatres (GIRFT guidelines)

• MOPS room in Llandudno Hospital

• OP clinic room setting at Wrexham 
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