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Operating rooms (ORs) generate 20ς30% of hospital waste due to disposable 
and reusable sterile materials. 

Optimizing Surgical Trays (STs):
ÅReduces CO2 emissions
ÅCuts costs without compromising patient safety
ÅImproves efficiency

Introduction



Objectives:

1. Optimize the Minor Dissecting 
{ǳǊƎƛŎŀƭ ¢Ǌŀȅ όa5{¢ύ ǳǎƛƴƎ YƻǘǘŜǊΩǎ 
Change Model (KCM)

2. Evaluate outcomes:

ÅInstrument reduction

ÅProcessing time

ÅCost & CO2 reduction

ÅProvider satisfaction

3. Use MDST as a scalable model to 
guide optimizations across surgical 
specialties



QI project framed using KCM

Goal: Currently extending approach to at 
least one high-volume ST per surgical 
specialty at LHSC

Methods:



Emphasize waste, cost, and environmental impact of unoptimized trays.Establish Urgency

Engage stakeholders:Surgeons, OR nurses, and MDR teamCreate Coalition

Define goals: reduce instruments, improve efficiency, reduce carbon footprint.Create a Vision for Change

Share plan through meetings, emails, and discussions.Communicate Vision

Distribute surveys, schedule OR audits, allocate roles for redesign.Empower Broad-Based Action

Pilot MDST optimization with measurable early results.Generate Short-Term Wins

Apply lessons learned to other high-volume trays.Consolidate Gains

Incorporate ST optimization into routine practice.Anchor the Change

KCM 8-steps | Project Application: 



Data Collection:

1. Pre-implementation survey: 
Distributed to surgeons, nurses, and 
residents to evaluate instrument use.

2. Intra-operative audits: Real-time 
observations to record instrument 
utilization.



MDST Survey Results:

15 Survey Respondents:
Å9 (60%) Surgeons
Å4 (27%) Nurses
Å2 (13%) Residents/Fellows

Most common procedures:
ÅMinor excision 
ÅThyroidectomy 
ÅParathyroidectomy 
ÅParotidectomy



Optimization focused on: 
VEliminating never or rarely used instruments

Survey Results:

0 1 2 3 4 5

STYLETTE

FCP ROCHESTER-PEAN HEMOSTAT CVD 6 1/4

TUBE SUCTION FERG FRAZ 7FR SZ 1

FCP ADSON INSULATED BIPOLAR 5"

FCP CRILE /  HEMOSTAT STR 5 1/2

FCP JEFFERSON TISSUE TOOTHED 7"

FCP BABCOCK TISSUE 6 1/4

FCP PEDIATRIC MIXTER 5.25

TUBE SUCTION FRAZIER 12 FR 7 IN

FCP HALSTEAD MOSQ CVD 5

FCP SPONGE STR SERR 9 1/2

RETR LAHEY 8" 1/4" X 1"

FCP ALLIS TISSUE 5 X 6 TEETH 6" REG WEIGHT

FCP JEWELERS BIPOLAR 4.5" INSULATED, STRAIGHT MICRO TIPS

RETR SENN 3 PRONG (SHARP)

HOOK JOSEPH SKIN DBL 10MM

RETR LANGENBECK 8 1/2" BLADE 1/2" X 1 5/8"

FCP ADSON 1 x 2 TOOTHED

KNIFE HANDLE BARRON

APPLIER HEMOCLIP MED BLUE 8"

CORD MALIS BIPOLAR

SCISS MAYO STR BEV 6 3/4

SCISS TENOTOMY JAMISON METZ CVD 6"

FCP DEBAKEY TISS THIN 7 3/4AG

APPLIER HEMOCLIP SM RED 8"

NH CRILE WOOD FINE TC 6

Average Maximum

V Reducing number of redundant instruments  (>1 per tray) 



Instrument #1 #2 #3 #4 #5 #6

FCP JEFFERSON TISSUE TOOTHED 7" 0/2 0/2 0/2 2/2 0/2 0/2

FCP ADSON 1 x 2 TOOTHED 2/2 2/2 2/2 0/2 2/2 2/2

FCP DEBAKEY TISS THIN 7 3/4AG 2/2 2/2 2/2 2/2 0/2 2/2

RETR LANGENBECK 8 1/2" BLADE 1/2" X 1 5/8" 0/2 2/2 2/2 2/2 0/2 1/2

RETR LAHEY 8" 1/4" X 1" 0/2 0/2 0/2 2/2 0/2 0/2

RETR SENN 3 PRONG (SHARP) 2/2 1/2 0/2 0/2 0/2 2/2

APPLIER HEMOCLIP MED BLUE 8" 2/2 2/2 2/2 2/2 0/2 2/2

APPLIER HEMOCLIP SM RED 8" 2/2 2/2 2/2 2/2 0/2 2/2

CORD MALIS BIPOLAR 1/1 1/1 1/1 1/1 0/1 1/1

FCP HALSTEAD MOSQ CVD 5 0/2 2/2 0/2 0/2 1/2 1/2

FCP PEDIATRIC MIXTER 5.25 0/1 0/1 0/1 0/1 0/1 0/1

FCP CRILE / HEMOSTAT STR 5 ½ 1/3 0/3 1/3 0/3 0/3 0/3

FCP ROCHESTER-PEAN HEMOSTAT CVD 6 ¼ 4/4 0/4 2/4 0/4 0/4 0/4

FCP ALLIS TISSUE 5 X 6 TEETH 6" REG WEIGHT 3/5 4/5 5/5 0/5 0/5 0/5

FCP BABCOCK TISSUE 6 ¼ 0/2 2/2 0/2 0/2 0/2 1/2

NH CRILE WOOD FINE TC 6 3/5 0/5 3/5 2/5 0/5 2/5

FCP SPONGE STR SERR 9 ½ 1/1 1/1 1/1 1/1 0/1 1/1

SCISS MAYO STR BEV 6 ¾ 1/1 1/1 1/1 1/1 1/1 1/1

SCISS TENOTOMY JAMISON METZ CVD 6" 1/1 1/1 1/1 0/1 0/1 1/1

KNIFE HANDLE BARRON 1/2 0/2 2/2 2/2 0/2 2/2

HOOK JOSEPH SKIN DBL 10MM 2/2 2/2 2/2 2/2 0/2 2/2

TUBE SUCTION FERG FRAZ 7FR SZ 1 0/1 0/1 0/1 0/1 0/1 0/1

TUBE SUCTION FRAZIER 12 FR 7 IN 1/1 1/1 1/1 1/1 0/1 0/1

STYLETTE 0/1 0/1 0/1 0/1 0/1 0/1

FCP JEWELERS BIPOLAR 4.5" INSULATED, STRAIGHT MICRO TIPS1/1 1/1 1/1 1/1 0/1 1/1

FCP ADSON INSULATED BIPOLAR 5" 0/1 1/1 1/1 0/1 0/1 1/1

6 Audits: 
ÅParathyroidectomy
ÅTotal/Subtotal Thyroidectomy
ÅParotidectomy

Surgical Audits:



MDST Optimization Trial:

5-week MDST Trial:

Åx1 CVD Kelly was added back after the first 
week of trial  



Instrument Pre-Trial Post-
Trial

Usage InsightInstrument 
Reduction: FCP Rochester-

Pean Hemostat 
CVD 6 ¼ 

NH Crile Wood 
Fine TC 6

FCP Crile 
Hemostat 
STR 5 ½ 

Tube Suction 
Ferg fraz
7FR SZ 1

4
Rarely used; 
minimal surgical 
utility.

3

3

5

3

1 0

Frequently unused; 
low average 
utilization.

Never used; 
removed, kept on 
hold for specific 
cases.

2

Frequently unused; 
low average 
utilization.

Reduced 5 
instruments 

from the 
MDST!



Metric Findings

  Instrument Reduction Ҩ ммΦу҈ όƴǳƳōŜǊ ƻŦ ǘƻƻƭǎύ

  Annual Cost Savings ~$52,360

  Tray Assembly Time Ҩ Ϥн ƳƛƴǳǘŜǎ ǇŜǊ ǘǊŀȅ

  /hі 9Ƴƛǎǎƛƻƴǎ wŜŘǳŎǘƛƻƴҨ млсΦр ƪƎκȅŜŀǊ

  tǊƻǾƛŘŜǊ CŜŜŘōŀŎƪPositive overall

MDST Optimization Results:

V45.6 L of gasoline 
V4.5 propane 

cylinders
V0.242 barrels of oil



Discussion & Limitations:

Scalability Potential
The optimized MDST model 

demonstrates potential for replication 
across surgical specialties, especially in 

high-volume areas.

Data-Survey Discrepancies
Survey responses did not always align with 

observed use Ą potential bias or recall error.

/hі 9ǎǘƛƳŀǘŜ /ƻƴǎǘǊŀƛƴǘǎ
Based on Rizan et al., which may not fully align 

with institution.

Consensus Challenges
Tray optimization is a balancing actτtrade-offs 

exist between efficiency and convenience



VInitiate optimized tray trials 
in Orthopedics and 
Ophthalmology

VOptimization of other 
surgical specialities

Future Directions:
Service Line Name of Tray

ENT Tray Minor Dissecting ENT

Gen Surgery Hernia Tray

GU Tray GU Open Extras

Gyne Tray D&C

Tray Gyn Instruments

Neuro Tray Neuro Load

Ophthalmology Tray Recession

Orthopedics Tray Dissecting Instruments Ortho

Plastics *No tray selected yet

Thoracic/Vascular Minor Vascular Load

Peds Gen Surgery Tray Paediatric Gen Surg



Thank You! 
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Contradictions between survey & 
observations:
FCP JEFFERSON TISSUE TOOTHED 7"

Å Observations: 1 of 6 surgeries used 2/2 tools in the tray

Åр ƻŦ с ǎǳǊƎŜǊƛŜǎ ǳǎŜŘ лκн WŜŦŦŜǊǎƻƴΩǎ

Å Survey: 8/15 respondents put 2/2 tools used during surgeries

ÅOnly 3/15 put 1 tool used

Å4/15 put 0/2 tools used

RETR LAHEY 8" 1/4" X 1"

Å Observations: 1 of 6 surgeries used 2/2 tools in the tray

Å 5 of 6 surgeries used 0/2 tools

Å Survey: 11/15 respondents put 2/2 tools used during surgeries

ÅOnly 2/15 put 1 tool used

Å2/15 put 0/2 tools used 



FCP Rochester-Pean Hemostat CVD 6 ¼ 

Å Observations: Mostly unused (0/4 for 4 surgeries, 2/4 for 1 surgery, 4/4 for 1 surgery),
Å Survey: 14/15 respondents put up to 2 of 4 tools; only 1 respondent indicated 3. 
Å Optimization: Reduced from 4 tools to 2 tools Ą  3 tools after trial began 

NH Crile Wood Fine TC 6
Å Observations: Max 3 of 5 tools used across observations; 2 surgeries 0/5.
Å Survey: 13/15 respondents put up to 3 of 5 tools; only 2 indicated using 4.
Å Optimization: Reduce from 5 to 3 tools in a tray

FCP Crile / Hemostat STR 5 ½ 
Å Observations: Rarely used (only 2 surgeries used 1 of 3 tools; rest 0/3)
Å Survey: Only 3 of 15 use 3 of the tools
Å Optimization: Reduce from 3 to 2 tools in a tray

Tube Suction Ferg fraz 7FR SZ 1
Å Observations: Never used
Å Survey: Never used
Å Optimization: Take out of the tray; keep on hold

Instrument Reduction:



Sustainable scopes: 

Potable tap water as a cost -effective 

eco-friendly alternative
Hilalion (San) Ahn, Allison Williams, Karlie Kelly, Husein Moloo
The Ottawa Hospital

University of Ottawa, Faculty of Medicine

Ottawa, Ontario, Canada



Agrawal D, Crockett S, Palchaudhuri S, Hernandez L, Skole K, Shimpi R, Collins J, Von Renteln D, Pohl H. Ripple Effect: Safety, Cost, and Environmental Concerns of Using Sterile Water in Endoscopy. Gastro 

Hep Adv. 2025 Jan 25;4(5):100625. doi: 10.1016/j.gastha.2025.100625. PMID: 40297529; PMCID: PMC12036045.

Qian N, Gao X, Lang X, Deng H, Bratu TM, Chen Q, et al. Rapid single-particle chemical imaging of nanoplastics by SRS microscopy. Proc Natl Acad Sci U S A. 2024;121(3):e2300582121.

https://www.youtube.com/watch?v=odlUoUoBf5w





ÅIn 6 months:

Å2129 bottles eliminated

Å1224 kgCO2

Å510 million 

microplastics and 

nanoplastics

ÅProjected 1 year = 

CAD$144250

Agrawal D, Crockett S, Palchaudhuri S, Hernandez L, Skole K, Shimpi R, Collins J, Von Renteln D, Pohl H. Ripple Effect: Safety, Cost, and Environmental Concerns of Using Sterile Water in Endoscopy. Gastro 

Hep Adv. 2025 Jan 25;4(5):100625. doi: 10.1016/j.gastha.2025.100625. PMID: 40297529; PMCID: PMC12036045.

Qian N, Gao X, Lang X, Deng H, Bratu TM, Chen Q, et al. Rapid single-particle chemical imaging of nanoplastics by SRS microscopy. Proc Natl Acad Sci U S A. 2024;121(3):e2300582121.



N. America ~18 million/year          x          CAD$49/case                 =             CAD$882 million/year             

Peery AF, Crockett SD, Murphy CC, Jensen ET, Kim HP, Egberg MD, Lund JL, Moon AM, Pate V, Barnes EL, Schlusser CL, Baron TH, Shaheen NJ, Sandler RS. Burden and Cost of Gastrointestinal, Liver, 

and Pancreatic Diseases in the United States: Update 2021. Gastroenterology. 2022 Feb;162(2):621-644. doi: 10.1053/j.gastro.2021.10.017. Epub 2021 Oct 19. PMID: 34678215; PMCID: PMC10756322.



ÅSent to all endoscopy staff

Å39/101 (39%) response rate

Å20 nurses, 13 physicians, 5 personal care 

assistants, 1 medical device reprocessing 

technician

Å100% had no concerns for patient safety

ÅImproved workflow efficiency, environmental and 

financial impact



ñSimple, safe, much more resource friendly and environmentally 

friendly. Let's be honest, the tap water is cleaner than the colon water 

the patients come in with!ò



Thank you!

Hilalion (San) Ahn, MD FRCSC
Colorectal Surgery Research Fellow

General Surgery

sahn@toh.ca

hilalionahn@gmail.com



Evaluation of Waste & 
Disposal Practices in the 

Bronchoscopy Suite

Dr. Michelle Sheojung Shin, MD, PGY5 Respirology

Supervised by Dr. Christine McDonald, MSc MD FRCPC, Interventional Pulmonology

Division of Adult Respirology and Department of Medicine

University of Toronto



Materials & Waste Audit

Total procedures 14

Bronchoscopy + EBUS linear probe 9

Bronchoscopy + EBUS radial probe 2

Bronchoscopy + Complex EBUS (linear + 

radial)

3



Bronchoscopy Setup



Total Used
Total Discarded 

Unused

Red cap blunt needle 31 1

Bite block 14 0

Lidocaine 10cc clear single use ampoule 43 11

Disposable plastic cup 6 0

5cc syringe 28 0

10cc syringe 40 4

20cc syringe 26 0

500mL 0.9% NS bottle 16 1

BAL trap container 27 15

Cytolyt container 33 0

Formalin container 4 1

Bronchoscopy suction valve (single use) 16 0

Bronchoscopy working channel valve (single use) 16 0

Biopsy needles 14 0

Suction syringe for biopsy 14 0

Oral suction catheter 15 0

Suction trap containers (red top) 28 0

Suction connector tube 28 0

Oxygen connector tube 14 0

1L sterile water (blue) 14 0

4x4 gauze 180 90

Paper requisition (in # of sheets) 60 2

Sample biohazard plastic bag (clear) 58 0

Waste biohazard plastic bag (yellow) 28 0

Blue plastic bag for reusable gowns 14 0

Pair of non-sterile latex gloves 78 0

Visor 49 0

N95 mask 78 0

Blue pad 31 1

Single Use Disposable Items

Total Used

Total 

Discarded 

Unused

How many topical spray lidocaine bottles used? 5 0

How many reusable metal cups used? 14 0

How many reusable metal bowls used? 14 0

How many towels used? 15 1

How many reusable gowns used? 60 0

How many 1L bottles of 70% isopropyl alcohol used? 6 0

Reusable Items



Burden of Waste

Average number of items used per 
case:
80.6 single-use items per procedure

8 reusable items per procedure

Per year estimate: 19, 666 single use items

Average number of PPE items used 
per case:
15 disposable, 4.3 reusable



All waste placed in 
biohazardous bags



Bag #1

Bag #2



Observations

75%

18%

7%

BRONCHOSCOPY WASTE CATEGORIZATION

Regular garbage

Recyclable

Biohazardous

87%

13%

BRONCHOSCOPY UNNECESSARY WASTE

Average items discarded
used

Average items discarded
unused



Observations

Absence of waste 
sorting

1

No availability of 
recycling bins or 
regular trash bins

2

Staff knowledge gaps 
re. waste segregation

3

All bins are emptied 
after every procedure, 
and lined with new 
plastic bags, 
regardless of how full

4

Modifiable areas of 
waste (e.g. paper reqs, 
BAL traps)

5

93% of total waste misclassified as biohazardous waste





Thank you!
Questions?



Not all Operating Room Garbage is the Same 
The Impact of Properly Sorting Biohazardous Waste 

Elisabeth Perlikowski

Annie Fecteau, Elaine Ng, Leigh Cassils

Erin Hempel, Paul Regalado 



Background & Objectives

Reducing Biohazardous Waste in the Pediatric OR

Å Biohazardous waste (BHW) must be autoclaved before landfill disposal but was heavily 
contaminated with garbage and recyclables (75% contamination rate ), increasing 
environmental impact and OR disposal costs.

Å Intervention:  Train OR staff on proper BHW disposal aligned with government guidelines, 
monitor contamination, and evaluate financial and environmental impacts.

ÅObjective:  Reduce both the volume and contamination of BHW in the OR by at least 50%.



Methods

Audits & Data Collection

 Audits:  Physical audits of BHW & garbage by surgical service
 Monthly Data:  Surgeries, total BHW weight, cart count/weight, BHW per surgery, disposal 

cost

Interventions

 OR Champions
 Training & Coaching: Staff education + huddle coaching
 Bin Reorganization: Improved waste segregation

Staff Feedback & Data Sources

 Feedback: Regular Q&A to support adoption



Results

1XÉ 5Xº³ N´

#,F FX z|ºŷǓǍӆȊƎǒŵǏӄǐȈǎŵǒǓǎ¦zƄª­«º|Ə

#,F °X³ ?Ä³zX³ÉŷǓǏӆȊƎǒŸǒȈǎŸǒ¦zƄ´Ä³zX³ÉƏ
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Lessons Learned

ÅCollaborative Strategy:  Overcoming long-standing disposal 
practices requires a multifaceted approach emphasizing 
communication and continuous improvement.

ÅStakeholder Engagement: Involving staff in new disposal 
procedures fosters environmental stewardship.

ÅData-Driven Success: Tracking and reporting key metrics 
supports project success and informs quality improvement 
initiatives in healthcare and sustainability.



THANK YOU



48

Biodegradable PPE
²Ƙȅ DǊŜŜƴŜǊ LǎƴΩǘ !ƭǿŀȅǎ .ŜǘǘŜǊ

MIKE APOSTOL, P. ENG, MES, CEM
ENERGY & ENVIRONMENTAL PROFESSIONAL

PRESENTATION FOR
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The Vendor Pitch
Vendors are persuading healthcare sites to switch to 
biodegradable PPE for items like nitrile gloves and masks.

Their Pitch:

1. Saves landfill space!

2. Reduces microplastics and ocean contamination!

3. Creates renewable energy from captured landfill methane!

 Save the planet 

And all for only  a little bit more moneyв

cĲċũƣőĦċƖĲШũĲċĬĲƖƚШŸŉƣĲŰШƻŔĲƽШƣőŔƚШċƚШċŰШŸƓƓŸƖƣƨŰŔƣǃШƣŸШљdo somethingѠ for the 
environment and promote a green initiative to their staff. But what does it do?
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PPE Waste Disposal

In this anaerobic  disposal environment, biodegradable PPE quickly 
breaks down into carbon dioxide and methane  т a greenhouse gas 87 
ƣŔůĲƚШůŸƖĲШƓŸƣĲŰƣШƣőċŰШ9§ЋШŸƻĲƖШΞΜШǃĲċƖƚЮ

The realities of our Canadian landfills are:

ÅMinimal methane capture: Open landfill methane capture rates can be under 
20%, so most methane escapes into the atmosphere before a landfill is closed 
and sealed.

ÅThis means very high GHG emissions from quickly decomposing items like 
biodegradable PPE т adding end-of-life GHG emissions .

ÅAvailable landfill space is not a global healthcare issue like climate change

In Canada, almost all PPE waste ends up in our landfills


