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SusQl project report: The upper “hand” of sustainability:
Reducing the carbon footprint in hand surgery
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Surgeon
e Prash Jesudason, Consultant Hand & Orthopaedic Surgeon
e Jack Houghton, Specialty doctor in Orthopaedics
e Shan Roberts, Theatre Practitioner

e |ona Williamson, Sterile Services Manager

. Edwin Prash Jesudason, Preetham Kodumuri
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Surgeon at Ysbyty Surgeon at Wrexham
Gwynedd Maelor Hospital

Date of Report: Project completed as part of the Green Surgery
competition, 26/04/2021 — 07/07/2021. Report updates in August 2022.

Abstract
Aims: To reduce the carbon footprint of carpel tunnel surgery by;

1. adapting a “lean and green theatre set up” by reducing the number of single use instruments, trays

and drapes used per procedure; and
2. transforming to a “Green CTR patient pathway” by utilizing a minor procedure room (instead of
theatre) and therefore bypassing the pre-theatre ward admission process.

Methods: A multidisciplinary team identified ‘hotspots’ leading to identified aims. A green patient pathway
was proposed for elective day case hand surgery under local anaesthetic in minor procedure room”.
Streamlined ‘minor hand procedure’ sets were agreed on and large generic limb drapes were replaced with
two small 90cm square drapes. Use of a minor procedures room instead of a theatre was approved. 4 pilot
Lean and Green Hand Surgery lists involving 17 patients utilising interventions above took place June - July
2021.
Measurement: A detailed itinerary of consumables used in theatre was obtained from procurement. We
calculated the carbon footprint of patients’ journey through the hospital from admission onto a ward,
transfer to the theatre suite and finally return to the ward prior to being discharged home. We calculated
the cost savings and efficiency of this model per each CTR.
Results: Positive outcomes for both patients and staff were found; including reduced length of stay, reduced
theatre list and surgical wait times, and reduced the number of staff required per procedure. Changing to a
“Lean and Green” set up demonstrated a 31kg CO2 and £33.71 reduction per case. This is an 80% reduction
of the carbon footprint and 65% of the total cost.
Conclusions: This project demonstrated that a lean theatre set up and green patient pathway can deliver a
safe, efficient, cost-effective and sustainable hand surgery service within an orthopaedic department. The
preliminary results from our green pathway will hopefully soon be seen as the “Standard of Practice” in the
two hospitals involved in this project. By upscaling to the whole of the UK, in which 53,000 CTRs are
undertaken each year, we estimate the carbon footprint could be reduced by 1,643,000 Kg of CO2e.
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Background:

Operating theatres contribute up to 70% of hospital waste (2.8 billion pounds). Surgeons therefore
witness vast amounts of plastic waste, much of which is deposited in our oceans as ‘plastic soup’ or in
landfills as microplastics, both of which don’t biodegrade®. Recent reports suggest microplastics are
entering the human body through our water, food, and air, and microplastic was found in stool samples
of participants from eight countries in Research from the Medical University of Vienna?. It is within our
role as medical professionals to reduce our waste, and by extension support healthier environments
and communities.

Carpal tunnel release (CTR) is the most performed hand operation, with 53000 completed in the UK
each year. It is a minor operation usually done under local anesthesia. Our current pathway requires
patients be admitted prior to their procedure. As hand and orthopaedic surgeons, we felt our team was
well placed to target this patient pathway and procedure to implement sustainable changes. The
project was undertaken at two district general hospitals in North Wales (Wrexham Maelor and Ysbyty
Gwynedd) working under Betsi Cadwaladr University Health Board (BCUHB).

Specific Aims:
Our aim was to reduce the carbon footprint of carpel tunnel surgery by;
1. adapting a “lean and green theatre set up” by reducing the number of single use instruments,
trays and drapes used per procedure.
2. transforming to a “Green CTR patient pathway” by
a) utilizing a minor procedure room (instead of theatre) and therefore bypassing the pre-
theatre ward admission process

Methods:

We involved a multidisciplinary team (MDT) to support in identifying themes for high value
improvement, and to collect data. This MDT included patients, junior doctors, hand therapists, theatre
staff, higher management team (HMT), central sterile services unit (CSSU), procurement, infection
control, and administerial staff (from booking and secretarial departments).

As a team we identified several hotspots and high levels of clinical waste for each CTR procedure
(Appendix 1).
o Unnecessary/unused equipment and drapes in surgical kits
o Use of theatre when a suite would be sufficient
e Ward admissions, which are carbon intensive, could be avoided pre-surgery if operation took
place in a suite. Ward admissions are unnecessarily lengthening patients time in hospital and
exposing them to a wider number of staff and other patients. Admissions require additional
staff, large amounts of paperwork and use additional resources (e.g., fully staffed ward,
heating, catering, etc.).
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e Patient travel for post-surgical follow-up

Aim 1:
Streamlined ‘minor hand procedure’ sets were agreed on by the surgeons, theatre practitioner and
sterilisation services manager. Single use plastic pots and bowls were replaced with reusable plastic

receivers (see left images) and large generic limb drapes were replaced with two small 90cm square
drapes adequate to provide a sterile surgical field (see right images).

Aim 2:

Use of a minor procedures room instead of a theatre was approved by Infection control and Estates
departments. This meant that patients did not require ward admission prior to their CTR procedure.
Patients were instead admitted and discharged directly from the theatre suite, decreasing their contact
with staff and other patients. This also reduced the number of staff, and staff time, allocated to each
patient to undertake a safe, effective minor hand operating list.

Suitable sites for the change were identified between theatre staff and management teams. The Local
Safety Standards for Invasive Procedures (LocSSIP) checklist was identified as being appropriate to
assess and ensure changes were fully compliant with local policy and had patient safety at its heart.

We proposed a “Green patient pathway - for elective day case hand surgery under local anaesthetic in
minor procedure room” (Appendix 2) and highlighted its benefits to senior hospital management team
(HMT) and to previous patients. This new pathway would not only reduce the carbon footprint of the
service, but also generate significant cost and efficiency savings. The pathway was positively received
as valuable for patient, staff and environmental sustainability. We highlighted the potential cost savings
for the Trust which made it attractive to the HMT.

We undertook 4 pilot Lean and Green Hand Surgery lists involving 17 patients utilising principles
outlined above in June and July 2021 across the two hospitals. We actively obtained feedback from
patients and staff during each list to ensure continuous improvement in delivery of care.

Measurements:

Aim 1:

e We collected a detailed itinerary of consumables used in theatre for pre and post changes

e Cost of consumables that could be removed or changed was obtained from the procurement team
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e The ICE database®, SDU Carbon conversion factors* and Small World Consulting
were used to determine the carbon footprint for individual components of consumables.

e Volume of clinical waste generated for one CTR generated was measured using a handheld
weighing machine. Waste stream emissions factors from Rizan (2021)° were used.

e (SSU provided information on the process of sterilisation for the surgical instruments and trays.

Aim 2:

e We calculated the carbon footprint of patients’ journey through the hospital from admission onto
a ward, transfer to the theatre suite and finally return to the ward prior to being discharged home,
using emissions factors from the SDU*.

e We calculated the cost savings and efficiency of this model per each CTR.

We actively sought patient and staff feedback via forms and a pathway folder for suggestions on
improvement. There was a debriefing meeting at the end of each list to review the day’s events and
highlight what went well and what could be improved.

Results:

Clinical outcomes:

The consensus among staff was that streamlining the surgical equipment and pathway had no
detrimental effect on the procedure, and that it improved staff productivity. There were no superficial
or deep infections and other wound related issues reported in the 23 patients at six months post
surgery.

Patient satisfaction was overwhelmingly positive. Some examples are “fantastic set up”, “I was very
happy to have this” and “Thank you to all the staff”. There were no intra or postoperative complications
during our trial phase.

Environmental sustainability:

Aim 1:

Smaller trays with fewer, re-sterilisable instruments demonstrated the largest impact with a reduction
of 14.7kg CO2e. This did not include further potential reductions identified by sterilisation services, who
noted that the smaller tray usage meant more sets could be processed in each autoclave sterilisation
cycle. Using smaller drapes reduced the emissions by 9.245Kg CO2e.

The average amount of clinical waste reduced from 3.5kg to 1.23kg, represents a 65% reduction in
clinical waste and emissions associated with their disposal (via incineration) (Appendix 3).

Aim 2:

Bypassing ward admission meant a further reduction in the carbon footprint by 6.31 Kg per patient.
By utilizing a minor procedure room instead of a main theatre suite or ultra-clean air theatre, there
were likely further indirect savings from reduced energy use and water use which was not possible to
measure.
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In total, we demonstrated a 31kg CO2 reduction per case. This is an 80% reduction of the carbon
footprint of this procedure.

Social sustainability:
Our new pathway led to a more streamlined and enjoyable patient and staff journey.

For patients, their overall length of time at hospital was reduced, as was their contact with other
patients and staff. Our pathway reduced theatre lists, shortening wait times for patients, reduced the
risk of same day cancellation, and reduced the number of staff required per procedure. This is
extremely beneficial to patients, as timely surgical intervention is vital for optimal surgical results from
CTR.

This is also especially relevant to staff, and the NHS, given issues caused by the Covid19 pandemic,
which has considerably increased surgical waiting times across the UK. It is vital to create safe, resilient
patient pathways to promote recovery of planned surgery from COVID 19.

Economic sustainability:
The average CTR list of consumables cost the tax-payer £51.27. Changing to a “Lean and Green” theatre
set up had a potential saving of £33.71 for each CTR, a saving of 65% of the total cost.

Barriers encountered:

Covid19 impact:

Location: Three potential sites were identified for our changes however two had to be excluded as there
was no clear segregation of patients as per their COVID screening. In Bangor this was not possible during
the competition phase, and procedures continued in a main theatre. A suitable minor procedures room
was identified however subsequently lost after pilot lists due to Endoscopy for urgent cancer screening
related work. We are continuing CTR in theatres using a “lean and green theatre” set up and are in the
process of developing a service where CTR will be performed in an outpatient setting.

Staffing: Theatre staff levels were badly affected in the last 2 weeks of this project due to the third wave
of COVID which led to some list cancellations.

Booking issues: Patients were required to self-isolate for 72 hours prior to surgery and have a negative
Covid swab, cancellations resulted in wasted, unnecessary swabs and wasted patient journeys. Until
national guidelines change to allow us to abandon pre-operative COVID swabs, this will continue to be
anissue. We are anticipating new Welsh guidelines where routine pre-operative COVID screening will
be suspended to be published in the near future.

District Nurse Referral: As patients were being discharged from the procedure room in Wrexham, we

experienced some logistical challenges in completing admission and discharge paperwork. Further work
is being done to streamline this pathway further to reduce excessive paperwork.
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Conclusions:

This project demonstrated that a lean theatre set up and green patient pathway can deliver a safe,
efficient, cost-effective and sustainable hand surgery service within an orthopaedic department. The
changes made and lessons learned in developing this project can be readily implemented in almost any
other surgical procedure, and in any service that relies heavily on patient follow up appointments such
as diagnostic services. The preliminary results from our green pathway will hopefully soon be seen as
the “Standard of Practice” in the two hospitals involved in this project.

The whole team passionately believes that our small project could have huge implications by upscaling
to the whole of the UK, in which 53,000 CTRs are undertaken each year. We estimate the carbon
footprint could be reduced by 1,643,000 Kg of CO2e by simple changes such as smaller drapes, essential
surgical instruments and performing CTR in a minor procedure room setting. These savings do not take
into account indirect energy savings such as electricity, water, re-sterilisation and NHS supply chain by
less reliance on procurement.

We are considering additional ways that we can target savings across the triple bottom line of
environmental, social and financial sustainability. We focused on selective areas in the patient pathway
such as bypassing ward admission. We have since modelled the pre and post operative pathway with
inclusion of follow-up being moved to virtual appointments. This along with other changes identified,
would decrease staff time by 50% across the pathway. We believe that a more sustainable surgical
practice is very achievable, and if replicated in other operations the waste, carbon and financial savings
are potentially enormous.
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Appendix 1: Algorithm to identify waste and reduce carbon footprint of CTR

‘ ALGORITHM TO REDUCE CARBOM FOOTPRINT OF CARPAL TUNNEL RELEASE |

THEATRE FOOTPRINT PATHWAYS FOOTPRINT SOURCE 3 EMISSIONS

|
[ 1

‘ CONSUMABLES | [ ENERGY USE |

l l ¥ ¥

SURGICAL INSTRUMENTS ELECTRICITY CLINIC APPOINTMENTS MANUFACTURING
GOWNS HEATING TRAVEL MILEAGE TRANSPORT
DRAPES LOCATION (BUILDING) WARD ADMISSION PROCUREMENT
DISPOSABLES STERILE SERVICES NUMBER OF STAFF WASTE DISPOSAL
ACCESSORIES WATER RESOURCES
ANAESTHETIC TIME PER CASE * SPLINTS

NUMBER OF STAFF e HAND THERAPY
WASTE PER CASE
_‘ REDUCE CARBON FOOTPRINT REDUCE CARBON FOOTPRINT
v I *
VIRTUAL APPOINTMENTS
ESSENTIAL INSTRUMENTS TIMELY SWITCH OFF CLOSE TO HO LOCAL MANUFACTURING
TREAT CLOSE TO HOME ETHICAL PROCUREMENT
REUSABLE GOWNS CARBON FRIENDLY 155 <S101
AND DRAPES BUILDINGS BYPASS WARD ADMISSION MINIMISE LANDFILL WASTE
LESS MANPOWER
MINIMISE DISPOSABLES SAVE WATER RESOURCES
REGIONAL BLOCK CHOOSE OPTIONS WITH o RECYCLE SPLINTS
LESS STAFF
GENERATE LESS WASTE * HANDTHERAPY
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Appendix 2: Proposal for elective day case hand surgery under local anaesthetic in minor
procedures room

PROPOSAL FOR ELECTIVE DAYCASE HAND SURGERY UNDER LOCAL ANAESTHETIC IN MINOE
PROCEDURES ROOM

Irformation beokiet about pathwary snd
Conumt + list inclinic 5

LDAND mreen + nclation 72 hown befors

B T wsaky, wound revies o GFfdofrict nura A i wewlo, hand thers py wrtal follow up Aum (o discharge at 3 manshy

Backpround
Elective daycase hand surgery procedures such as carpal tunned release are noutinely perfonm ed with

a high wolurme Turmaround. They are Currently undertaken inmain aperating theatres in a sberile
enwiranmint.

Wiz propose that these procedunes can be performed out of main theatres in 2 designated minor
oiperating rooem wtilising smalier numiber of nstruments and smaller drapes. There are several
advantages to this proposal.

1. Main theatre space can be utilised for other orthopaedic procedures that resquire a dean or
laminar adrficew.

1. This pathway does not necessitate a ward admission such s armivals oo Fasteur, which are
being utilised currently for dasrase procedures. Fatients will be waiting in the bays adjacent
to the minor procedure room before and after procedure.

3. Less time spent by patients in the hospital reduces the footfall in the hospital main theatres.

4. As these patients are routinedy screened pre-o, they will be going inio a green theatre
space 35 oppased to miking with trauma patients in main theatres.
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5. This pathway affiers significant cost savings"® to the Health board as there will be less
instrumends and theatre expenda bles used in minoe procedurne set up.

E. This resonates Frupedy with the sustainable cane in the NHS by making a pasiive
enviranmental impact through reduction of carbon footprint® by cutting down an
UNMECESSATY procurement and washe generation.

7. This proposal is in ing with the Trust's purpose of “delivering excellent care™ and strategic
goal of “improsing safety and oubcomes to match the NHS best.”

Location

1. Endoscopy sulte inmodular theabres waould be kdeald as the adjacent bays are best susted for
patients o walt before and after procedune. Currently, there is space and avadlability here
on & Thursday FiM and Friday. it is fitted with meschanical sentilation with air changes.

2. Minor procedisne room inthe ald endoscopy suite wowld be well suited to perform these
procedures. Patients would nesed o wadk in the reception anea of endoscopy before and

after procedure. Thene |5 availablity here on Friday PM. This has nabural ventilation with an
Alr condition maching installed in the rooem.

Othar kocations such as olinic rogmi 1 in Aoss Neath in Orthogaedi Outpatients hiave been
suggested. Thene is general unwillingness on part of the wpper limb swgeons to undertake
procedures in this room dise ko the guidance ssued by BOW [page 6 which specifically
stabes that such procedunes be perfamed in 2 desi gnated minar procedure room. There (53
need fiar air changes in the room to perform minar procesdunes®.

Inclusion critera
Fatients listed and consented for elective hand susgery procedures under local anaesthetic

1. Carpal tunnel release

2. Trigger finger release
3. Selective fasciotomsy f fasciectomy.

Exclusion criteria

Other more invasive procedures that involve metalwork and boy expasure. However, there
is pokential to do thess cases in the modular theatres if we reate patient pathways
incanporating walking wounded such as hand and wrist trauma including flexos tendon
repair, which will further reduce the burden an tawma in main operating theatres.

Staff

1. One nurse to help with tray furna round in procedure rooem
2. One rurssfHBCA for admission and discharge process.

Equipment

L. Thaabre ciperating light.
2. Minor hand procedune tray {a set of s rsbnements).

Bt of outcomes

1. Frospectye collectian of Infection rates.
1. Colection of PROMS through the National registry from British Society of Hand Surpeny.
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Appendix 3: Waste reduction.

Cases 1-7 undertaken using old theatre setup, cases 8-24 using the lean green setup.
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