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Introduction

Operating rooms@Rs) generat20¢30% of hospital wastelue to disposable
and reusable sterile materials.

Optimizing Surgical Trays (STs): ’
MReduces Cmissions
ACuts costs without compromising patient safety
Amproves efficiency
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Objectives:

1. Optimize the Minor Dissecting
{ dZNHAOIf ¢NJé& d6asb5{ ¢co
Change Model (KCM)
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2. Evaluate outcomes: ¢
A Instrument reduction | 4
A Processing time
A Cost & CQreduction
A Provider satisfaction

3. Use MDST as a scalable model to
guide optimizations across surgical
specialties WA SR
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Methods:

Create

Coaltion QI project framed usingCM
Kotter’s ~/
) 8 Step
Change Goal:Currently extending approach to &
3 Model least one higkvolume ST per surgical

Create

specialty at LHSC

Short Term
Wins

Communicate
the Vision
Remove
Obstacles




KCM 8steps | Project Application:

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

Create Coalition Engage stakeholderSurgeons, OR nurses, and MDR team
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Data Collection:

procedures you use the minor
dissecting tray for, please
indicate how often you use the

Whot fs your role? 1. Preimplementation survey instruments in ths tray.
O srgeon Distributed to surgeons, nurses,and | ...
O Felow residents to evaluate instrumentuse | ~
O Resident ”
Olttes 2. Intra-operative audits Realtime

observations to record instrument
Wittt preeadurs(s) do vou s utilization.

the ENT minor dissecting tray

for? Please select all that apply.
O About half the time

(] Thyroidectomy

O Most of the time

D Parathyroidectomy

O Always




MDST Survey Results:

15 Survey Respondents Most common procedures:
A 9 (60%) Surgeons A Minor excision
A 4 (27%) Nurses A Thyroidectomy
A 2 (13%) Residents/Fellows A Parathyroidectomy

A Parotidectomy

Western



Survey Results:

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

NH CRILEWOOD ANETC6
APPLIER HEMOCLIP SVl RED 8"

FCP DEBAKEY TISSTHIN 7 3/4AG
SOSSTENOTOMY JAMISON METZ CVD 6"
SOSSMAYO STRBEV 6 3/4

CORD MALISBIPOLAR

APPLIER HEMOCLIP MED BLUES"

KNIFE HANDLE BARRON

FCP ADSON 1 x 2 TOOTHED
RETRLANGENBECK 8 1/2" BLADE1/2" X1 5/8"
HOOK JOSEPH SKIN DBL 10MM

RETRSENN 3 PRONG (SHARP)

FCOP JEWELERSBIPOLAR4.5" INSULATED, STRAIGHT MICRO TIPS
FCOP ALLISTISSUE5 X 6 TEETH 6" REG WHGHT
RETRLAHEY 8" 1/4" X 1"

FOP SPONGE STR SERR9 1/2

FCP HALSTEAD MOSQ CVD 5

TUBE SUCTION FRAZIER 12 FR7 IN

FCP PEDIATRICMIXTER 5.25

FCOP BABOOCK TISSUE6 1/4

FCP JEFFERSON TISSUE TOOTHED 7"

FCOP CRILE/ HEMOSTAT STR5 1/2

FCP ADSON INSULATED BIPOLAR5"

TUBE SUCTION FERG FRAZ 7TFRZ 1

FCP ROCHESTER-PEAN HEMOSTAT CVD 6 1/4
STYLETTE

W Average

Maximum



Surgical Audits: —

FCP JEFFERSON TISSUE TOOTHED 7" 02 02 02 22 02 02

FCP ADSON 1 x 2 TOOTHED 22 22 202 02 22 212

. FCP DEBAKEY TISS THIN 7 3/4AG 22 202 22 22 02 212

6 Au d ItS: RETR LANGENBECK 8 1/2" BLADE 1/2" X 1 5/8" 02 22 202 22 02 12
A Parathyroidectomy RETR LAHEY 8" 1/4" X 1" 02 02 02 202 02 02
RETR SENN 3 PRONG (SHARP) 22 12 02 02 02 22

A Total/Subtotal Thyroidectomy APPLIER HEMOCLIP MED BLUE 8" 22 202 202 22 02 212
- APPLIER HEMOCLIP SM RED 8" 22 202 202 22 02 212

A Parotidecto my CORD MALIS BIPOLAR 1711 11 11 11 01 11
FCP HALSTEAD MOSQ CVD 5 02 202 02 02 12 12

FCP PEDIATRIC MIXTER 5.25 01 01 o1 o1 01 01

FCP CRILE / HEMOSTAT STR 5 % U3 03 13 0/ 03 03

FCP ROCHESTERAN HEMOSTAT CVD 6 ¥4 414 0/4 2/4 0/4 O0/4 0/4

FCP ALLIS TISSUE 5 X 6 TEETH 6" REG WEIGHT 35 4/5 5/5 05 05 0I5

FCP BABCOCK TISSUE 6 %4 02 202 02 02 02 12

NH CRILE WOOD FINE TC 6 35 0/5 3/5 2/5 055 2/5

FCP SPONGE STR SERR 9 ¥ 1711 11 11 11 01 11

SCISS MAYO STR BEV 6 % 1711 11 U1 11 U1 1n

SCISS TENOTOMY JAMISON METZ CVD 6" 1 11 11 o1 o1 11

KNIFE HANDLE BARRON 12 02 22 22 072 212

HOOK JOSEPH SKIN DBL 10MM 22 202 202 202 012 212

TUBE SUCTION FERG FRAZ 7FR SZ 1 01 01 o1 01 01 01

TUBE SUCTION FRAZIER 12 FR 7 IN 171 11 11 U1 01 on

STYLETTE 01 01 o1 o1 01 01

FCP JEWELERS BIPOLAR 4.5" INSULATED, STRAIGHTMI1/1 11 11 11 01 11

FCP ADSON INSULATED BIPOLAR 5" 01 U1 U1 o1 o1 11




MDST Optimization Trial:

' ‘ ] \ / | | [

AWIWIEN 5week MDST Trial:

A x1 CVD Kelly was added back after the first
week of trial

......



|nstrument Instrument PreTrial Post Usage Insigh
Trial

REd UCtiOn : FCP Rochester . . Rarely used;

Pean Hemostat minimal surgical

CVD 6 Y4 utility.
NH Crile Wood Frequently unused,;
Fine TC 6 5 3 low average
_ Reduced 5 / utilization.
INstruments ‘
from the FCP Crile Frequently unused,;
MDST! Hemostat 3 2 low average
STR5Y% utilization.
Never used,;

Tube Suction
Fergfraz 1 0
7TFRSZ 1

removed, kept on
hold for specific
cases.




MDST Optimization Results:

Metric Findings
Instrument Reduction @ MM ®Py’s 0y dzY o

& Annual Cost Savings | ~$52,360

® Tray Assembly Time @ 9YH YAYdziSa V 45.6/L-0f.gasoline

_ . - N V 4.5 propane
Z/hi 9YAAAAZ2ME MwS Rzl

cylinders
§ t N2 A RSNJ CS Bdgitve avérall

V 0.242barrels of oil
Western




Discussion & Limitations:

a0ol Data-Survey Discrepancies

: Survey responses did not always align with I |

—< observed us&, potential bias or recall error. /I/I

S
/'hi 9&UAYFUS [ 2yaulNIssaabiligy Potential
CO: Based orRizanet_ aI._, W_hich may not fully align The optimized MDST model
l with institution. demonstrates potential for replication
across surgical specialties, especially in
high-volume areas.

w2 Consensus Challenges J

0O Iray optimization is a balancing adrade-offs
QOO exist between efficiency and convenience



Future Directions:

Service Line Name of Tray
ENT Tray Minor Dissecting ENT
.- .. . Gen Surgery Hernia Tray
V Initiate optimized tray trials
: . GU Tray GU Open Extras
In Orthopedics and
Gyne Tray D&C
Ophthalmology Tray Gyn Instruments
Neuro Tray Neuro Load
V Optlmlzathn Of Other Ophthalmology Tray Recession
Surgical SpeCiaIitieS 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"
A Observations: 1 of 6 surgeries used 2/2 tools in the tray 53
Ap 2F ¢ &dzNASNAS& dzaASR nkH WS
A Survey: 8/15 respondents put 2/2 tools used during surgeries WWMMh”il'JL Ll
A Only 3/15 put 1 tool used
A 4/15 put 0/2 tools used

RETR LAHEY 8" 1/4" X 1"
A Observations: 1 of 6 surgeries used 2/2 tools in the tray
A 5 of 6 surgeries used 0/2 tools
A Survey: 11/15 respondents put 2/2 tools used during surgerie _;
A Only 2/15 put 1 tool used S
A 2/15 put 0/2 tools used




Instrument Reduction:

FCP Rochestd?ean Hemostat CVD 6 Y4
A Observations Mostly unused (0/4 for 4 surgeries, 2/4 for 1 surgery, 4/4 for 1 surgery),
A Survey:14/15 respondents put up to 2 of 4 tools; only 1 respondent indicated 3.
A Optimization:Reduced from 4 tools @ tools4 3 tools after trial began

< NH Crile Wood Fine TC 6
, / A ObservationsMax 3 of 5 tools used across observations; 2 surgeries 0/5.

\ A Suryey 13/15 respondents put up to 3 Qf 5 tools; only 2 indicated using 4.
,D A Optimization: Reduce from 5 to 3 tools in a tray

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

o~ Tube Suction Fergz_;\z 7TFRSZ 1
/ \ A Observations Never used
‘«_% A Survey Never used
¢ A Optimization: Take out of the tray; keep on hold

Western
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Sustainable scopes:
Potable tap water as a cost -effective

eco-friendly alternative
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https://www.youtube.com/watch?v=o0dIUoUoBf5w [m1

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.

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. u Ottawa




Canadian Journal of Surgery
Journal canadien de chirurgie
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Research

3 Testing the precautionary principle: a scoping review comparing potable tap and sterile
water for irrigation in colonoscopy

Hilalion (San) Ahn, Alexie Leclerc, Jennifer Shamess, Jordi Pardo, Catherine Dube, Alaa Rostom, Natalia Calo, Kednapa Thavorn, Daniel I. Mclsaac, David Smith and Husein
Moloo
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Par bwagatinn andy et b Inuetien
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Aln 6 months:

A2129 bottles eliminated
A1224 kgCO,
A510 million

microplastics and
nanoplastics

AProjected 1 year =
CAD$144250

uOttawa



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

—

I 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.gastr0.2021.10.017. Epub 2021 Oct 19. PMID: 34678215; PMCID: PMC10756322. u Ottawa




A Sent to all endoscopy staff

A 39/101 (39%) response rate
A 20 nurses, 13 physicians, 5 personal care
assistants, 1 medical device reprocessing

technician
A 100% had no concerns for patient safety

A Improved workflow efficiency, environmental and
financial impact

uOttawa




nNnSi mple, safe, much more resour c:
friendly. Let's be honest, the tap water is cleaner than the colon water
t he patients come I n with!o

+ uOttawa



Thank you!

Hilalion (San) Ahn, MD FRCSC

Colorectal Surgery Research Fellow
General Surgery

sahn@toh.ca
hilalionahn@gmail.com
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Evaluation of Waste &
Disposal Practices in the
Bronchoscopy Suite

Dr. MichelleSheojungshin, MD, PGY5 Respirology
Supervised by Dr. Christine McDonald, MSc MD FRCPC, Interventional Puimonology
Division of Adult Respirology and Department of Medicine

University of Toronto



1| Materials & Waste Audit

radial)

Total procedures 14
Bronchoscopy + EBUS linear probe 9
Bronchoscopy + EBUS radial probe 2
Bronchoscopy + Complex EBUS (lineg 3







Single Use Disposable Items

Red cap blunt need|

Bite block

Lidocaine 10cc clear single use ampc
Disposable plastic cu

5cc syringe

10cc syringe

20cc syringe

500mL 0.9% NS bott

BAL trap containe

Cytolyt containel

Formalin containe

Bronchoscopy suction valve (single t
Bronchoscopy working channel valve (single
Biopsy needle

Suction syringe for biops

Oral suction cathete

Suction trap containers (red to
Suction connector tub

Oxygen connector tub

1L sterile water (blue

4x4 gauze

Paper requisition (in # of shee
Sample biohazard plastic bag (cle
Waste biohazard plastic bag (yello
Blue plastic bag for reusable gow
Pair of nonsterile latex glove!

Visor

N95 mask

Blue pad

Total Used
31
14
43

6
28
40
26
16
27
33

4
16
16
14
14
15
28
28
14
14

180
60
58
28
14
78
49
78
31

Total Discarded
Unused
1
0
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Reusable Items

How many topical spray lidocaine bottles use
How many reusable metal cups use
How many reusable metal bowls use

How many towels used
How many reusable gowns use|
How many 1L bottles of 70% isopropyl alcohol us

Total Used
5

14
14

15
60
6

Total
Discarded

Unused
0

0
0



Burden of Waste

£y

Average number of items used per Average number of PPE items used
case. per case.
80.6 single-use items per procedure 15 disposable, 4.3 reusable

8 reusable items per procedure

Per year estimate: 19, 666 single use items
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Observations

BRONCHOSCOPY WASTE CATEGORIZATION BRONCHOSCOPY UNNECESSARY WASTE

B Average items discarded
used

® Average items discarded

B Regular garbage unused

m Recyclable
m Biohazardous




Observations

93% of total waste misclassified as biohazardous waste

Absence of waste No availability of Staff knowledge gaps All bins are emptied Modifiable areas of
sorting recycling bins or re. waste segregation after every procedure, waste (e.g. paperreqs,
regular trash bins and lined with new BAL traps)
plastic bags,

regardless of how full




The importance of waste
sorting

1) Additional greenhouse gas emissions

« In addition to GHGs, incinerators are major sources of toxic air emissions (e.g. dioxins, Pb,
Hg. NO, and SO,) and other organic pollutants

2) Water waste
« Autoclaves consume hundreds of thousands of litres of water and can produce leachate
3) Socioeconomic health implications

« Inthe USA, incinerators are primarily (79%) located in communities of color and low-
income communities whose residents are subject to multiple, cumulative health impacts

4) Healthcare costs

« The cost for handling biohazardous waste is on average 10x the cost of handling general
landfill waste

References:

1 Tangri N. Waste incinerators undermine clean energy goals. PLOS Climate. 2023:2(6): 0000100 https://doi.org/10 1371/journal.pctm. 0000100

2. Talbot S, Moore D. Waste management in the operating theatre. Surgeon 2024:22(4):248-252 dor10.1016/) surge 2024.06.004

3. Windfeld. E. S. & Brooks, M. S. (2015). Medical waste management - A review. Journal of environmental management, 163, 98-108. https.//doi.org/10 1016/ jenvman 2015.08.013




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

SickKids




Background & Objectives

Reducing Biohazardous Waste in the Pediatric OR

A 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.

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

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

SickKids | 2030



Audits & Data Collection

m Audits: Physical audits of BHW & garbage by surgical service

1l Monthly Data: Surgeries, total BHW weight, cart count/weight, BHW per surgery, disposal
cost

Interventions . December 2024 Waste Audit Contamination Volumes by Service

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

% Wedprag o e s o

Staff Feedback & Data Sources

Feedback: Regular Q&A to support adoption

SickKids | 2030
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Biohazardous Waste per Surgery
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| essons Learned

&
ELEVATE
QUALITY AND A Collaborative Strategy: Overcoming long-standing disposal
THE CARE practices requires a multifaceted approach emphasizing
EXPERIENCE communication and continuous improvement.

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

A Data-Driven Success:Tracking and reporting key metrics
supports project success and informs quality improvement
Initiatives in healthcare and sustainability.

SickKids | 2030
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BiodegratablePPPE
WKy &SreeDeNI'S AlvSiNBelte

MiIKEAPOSTOL. P. NG, MES, CEM
ENERGY& ENVIRONMENTAPROFESSIONAL

PRESENTATIOROR

Q‘% ﬁ COLLABORATIVE CENTRE FOR
L] UNIVERSITY OF o

N N Climate, Health +

b4 TORONTO \/ Sustainable Care
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The Yendor FRitch

Vendors are persuading healthcare sites tswitch to
biodegradable PPE for items like nitrile gloves and masks.

G’?EEN' REvownom\R“

Their Pitch:
1. Saves landfillspace!
2. Reduces microplastics and ocean contamination!
3. Creates renewable energyfrom captured landfill methane!

@ Save the planet @

And all foronly a little bit more moneyB

clclaqdbHEc!l JWiKeTl 31+ WY nqllU Hizsenidhibda@drRhe LWc + L«
environment and promote a green initiative to their staffzut what does it do?
49



PPE\WastelDisposal

In Canada, almost all PPE waste ends up in olandfills

In this anaerobic disposal environment, biodegradable PPE quickly
breaks down intocarbon dioxide and methane T a greenhouse gas 87
qROIJt WAY! DWGYqWUaaqlWgadécec UL 8§ hWY21IJI W=MW! Jcl

The realities of our Canadian landfills are:

A Minimal methane capture: Open landfill methane capture rates can be under
20%, somost methane escapes into the atmosphere before a landfill is closed |

and sealed.

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

A Available landfill space is not a global healthcare issue like climate change

50



