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“The way we’re
supposed to inspect
the bridge is you
literally go inch by inch
along that beam and
physically inspect
every inch of the
beam,” said Lorie
Tudor, Arkansas
Department of
Transportation Director
said. “That did not
happen.”

Proportion of scopes with defects

U.S. Standards and guidelines for visual inspection

R dations for inspecting endoscof ‘ SGNA ::::t'y ’ AORN  AAMI
Perform every time a scope is used v v v v
‘Evaluate endoscope cleanliness v v v v
Look for any visible damage or defects v v v v
‘Use good lighting and magnification ‘ v v v v
Use a borescope for channels & ports v

AAMI ST91 7.8.2: “Lighted magnification should be used to inspect
endoscopes and accessories for external cleanliness and damage...”

Published evidence from nine studies:
Ability of borescopes to detect visible defects

100% -
100% 100% 100% 100%
80%
60%
40%
20%
0%
Ofstead Ofstead Ofstead Ofstead Ofstead Barakat Thaker Zhou Chen

Colon, EGD Various Bronch Uretero Gl, bronch Gl scopes EGD Gl scopes Uretero



The 3 T’s of Visual Inspection

A A O

TOOLS TRAINING TIME

The 3 T’s of Visual Inspection: Tools X

External visual inspection tools

Microscope or lighted magnifier —
min. 5x, 10x for duodenoscopes

Leak tester (wet or dry, manual or automated)
=n

Internal visual inspection tools (e.g. borescope)

Inspection Tools and Prevented Harm

Endoscope defects observed
Damage to distal  Adhesive Leak test

Bad outcomes

Foreign Case
debris fell  prolonged

Angulation Internal Injuries and other
end, bending issues failure (dry, problems  scratches, harms
section, orinsertion wet, electrical) dents, kinks
tube
Enh_a\pcefi Leak Tester None Borescope
Magnification

Patient injuries and exposures: Colonoscopes

into patient

deb
on, o 0 d op
be
Exposed metal tore 1
tissue; injured colon
Exposed metal Yes;
caused 3 lacerations procedure
and bleedil stopped?
Mucosal injury and Yes;
perforated colon surgery®
Sharp, ripped Yes; clips
insertion tube tore needed*
mucosa
Tissue s
Clip Yes®




Preventable? YES! Preventable? YES!

* During gastroscope withdrawal from patient:
* During a therapeutic procedure, a clip
emerged and fell into the patient

= |njury caused by exposed metal parts on the bending section

= Patient experienced bleeding
= No clips had been used during this case S ThamaRuTSetrar
= Clips were used in a previous case that da )
Ap X p o ¥ = Confirmed bending section rubber was peeling off
% THElp Vs kerrieNat ithBuIiny = Found scratches on the insertion tube
* The manufacturer observed:

= |nstrument channel damage in bending
section

= “crack, worn, and blockage”

Photos illustrate an
Photo Courtesy Ofsted: Channel with retained example of

fragment of hemostasis exposed metal
wires on distal end

r damage on a gastroscope

Photos Courtesy Ofsted: Si

Patient injuries and exposures: Gastroscopes

Preventable? YES!
Endoscope defects observed Bad outcomes
Damage to distal  Adhesive Leak test Angulation Internal Injuries and other Foreign Case * Afemale patient had trouble swallowmg after
end, bending issues failure (dry, problems  scratches, harms debris fell  prolonged trauma due to a motor vehicle accident (MVA)
section, orinsertion wet, electrical) dents, kinks into patient . H
A * During EGD, the forceps pushed out a piece of
Exposed metal ? tissue from another case
caused bleedi 5 ] %
Piece of Yot * Attempted tissue retrieval failed
dried tissue * Borescope exam of the channel discovered severe
1 9 . . .
Z:ZZZ:: ves buckling of the insertion tube near the boot
Staple from | Yes® * Manufacturer stated buckling “could conceivably
another trap bioburden”
procedure
Pieces of Yesit * Patient notification and testing included:
brush .
TN = The exposed MVA patient
substance” = The previous patient (presumed tissue source)




Patient injuries and exposures: Duodenoscopes

¢ .
Preventable? YES!
Endoscope defects observed Bad outcomes * During kidney stone removal, the ureteroscope got
Damage to distal  Adhesive  Leaktest  Angulation Internal Injuries and other Foreign Case stuck in the patient’s ureter
end, bending issues failure (dry, problems scratches, harms debris fell  prolonged « The surgeon used a cystoscope to see why it was stuck:
section, orinsertion wet, electrical) dents, kinks into patient i
= Metal was poking out of bending section
Torn mucosa entire
fengthiot ssoph = Removal of the ureteroscope tore out the ureter
Stent from Yest* = Ureter was removed from the scope with scissors
another
patient = Surgeon placed a stent and a catheter
Stent from | Yes; 10 * Hospitalization was extended to treat bleeding
another min®s .
patient » Stent removal planned for 6 weeks later, with a
2" scope required Blue Yes'® possible need for surgery “to reimplant the ureter”
* Visual inspection after the procedure found damaged
bending section cover and a cut in the lining T e bereintacom B &
Patient injuries and exposures: Ureteroscopes Patient injuries and exposures: Cystoscopes
Endoscope defects observed Bad outcomes Endoscope defects observed Bad outcomes
Damage to distal ~ Adhesive Leak test Angulation  Internal Injuries and other Foreign Case Damage to distal  Adhesive Leak test Angulation ' Internal Injuries and other Foreign Case
end, bending issues failure (dry, problems  scratches, harms debris fell  prolonged end, bending issues failure (dry,  problems scratches, harms debris fell  prolonged
section, or insertion wet, electrical) dents, kinks into patient section, or insertion wet, electrical) dents, kinks into patient
tube tube
Bending section Yes!? Rough, raised 2
broke, got stuck in bending rubber
kidney caused bleedi
Scope stuck, tore Yes; 30 min, Exposed metal and 24
out ureter; patient further damaged bending
hospitalized procedures’® section caused injury
Distal end got stuck Yes; 45 min®®

Plastic from Yes?
and tore ureter

scope tip
Plastic from | Yes; 5 min2® Insertion Yes?®
scope tip tube piece
Pieces of Yes?! 3 black Yes?”
scope pieces
Distal ring of Yes;

Black plastic Yes?®
scope surgery??




Infections linked to endoscopes with visible defects: Bronchoscopes

Patient injuries and exposures: Bronch/EBUS/Intubation

Endoscope defects observed Bad outcomes

Damage to distal ~ Adhesive Leak test Angulation  Internal Injuries and other Foreign Case Patients _.
end, bending issues failure (dry, problems  scratches, harms debris fell  prolonged Scope/Geography Pathogen infoasted Visible defects
SeCt'°“'t°;'"sem°" wet, electrical) dents, kinks [ICIESEERE Bronchoscope CRE Klebsiella pneumoniae, 22 Instrument channel damage; residual
o s ,, : i 136
M scone ised Distal tip Yes; 30 (U.s) MDR Pseudomonas aeruginosa | (10 deaths) | “proteinaceous debris
i (superbugs)
Broken Yes; 1? Bronchoscope Achromobacter xylosoxidans 7 Crushed, wrinkled, and “striped” insertion
pieces min a, : ”:
F ; “pl b 37
Broken ver (France) tube; “pleated bonding tube
distal tip
27 scope used; Initial |  Piece of Yes3?
retrieval not insertion
successful; Retrieved tube
next day
5 cm? mesh Yes3
or tissue
Casing on Yes34
scope tip
Preventable? YES! Infections linked to endoscopes with visible defects:

Urology scopes

« During bronchoscopy, part of scope broke off 5
inside the patient Scope/Geography Pathogen Eatent Visible defects
P infected
* The piece was retrieved during the procedure Ureteroscope MDR Pseudomonas aeruginosa 14 External cuts and puckering; internal laser
* The manufacturer’s inspection found: (k) (superbug) (9 urosepsis) | damage3®
, " " - . Cystoscope P. aeruginosa 11 Scratch in channel?®
= Bending section defect with missing adhesive (France)
= Multiple dents in the insertion tube Cystoscope (N/A) Salmonella 6 Perforated bending section®®
= Chipped boot Cystoscope (U.S.) | Escherichia coli, Enterococcus 5 “Foreign bodies” shedding from scope tips*1-43
= Detached distal end cover that was chipped faewlift”phy/"w“”s .
= Peeling glue on distal cover . light guide lens; and cracked, peeling
= |nsulation failure due to glue defects adhesive®
. i : Scope 2: Cracked, scratched; lifted bending
= Electrical continuity test failure rubber®s

= Worn labels

Photo Courtesy Ofsted: Bronchoscope with
‘damaged insertion tube.



Infections linked to endoscopes with visible defects:
Gastroscopes and colonoscopes

Patients

Scope/Geography Pathogen infected Visible defects

Gastroscope, CRE Klebsiella pneumoniae 16* “Visible deposits”; scratches and damage in

Colonoscope (superbug) (3 deaths) | instrument channel; fluid in air/water

(Germany) channel*®

Gastroscope, NDM+ K. pneumoniae 9 Scratches; insertion tube, bending rubber,

Duodenoscope (superbug) and instrument channel defects; fluid

(U.s.) incursion*”

Gastroscope (U.S.) NDM+ Escherichia coli 2 Insertion tube and biopsy channel damage*®
(superbug)

Gastroscope ESBL+ E. coli (superbug) 4 Distal end damage®®

(Netherlands)

Colonoscope Salmonella 1 Instrument channel stains, scrapes, tear;

(U.s.) (hospitalized) | suction channel kink>®

*Additional cases were infected via patient-to-patient transmission (32 total patients involved in the outbreak)

Infections linked to endoscopes with visible defects:

Duodenoscopes
Scope/Geography Pathogen :’nafz:r:: Visible defects
Duodenoscope MDR Klebsiella pneumoniae 27 Cracked biopsyAchanneI; mu!tiple A
(Netherlands) {superbug) components with brown stains; white
oxidation stains; adhesive defects>!

Duodenoscope ESBL+ Citrobacter freundii 6 “Major” instrument channel damage; visible
(Netherlands) ESBL + K. pneumoniae biofilm°2

(superbugs)
Duodenoscope NDM+ Escherichia coli 4 (1sepsis) |Cracks on distal endcap®?
(Israel) (superbug)
Duodenoscope NDM+ Pseudomonas 10 (2 deaths) | Buckled channel**
(France) aeruginosa (superbug)
Duodenoscope CRE E. coli, K. pneumoniae 4 (1death) |Torn channel®®
(U.s.) (superbugs)
Duodenoscope Enterobacter 2 Cracked and peeling adhesive; instrument
(U.s.) channel leak; angulation issues%57

The 3 T’s of Visual Inspection

3 T’s of Visual Inspection: Training

\

TOOLS

* External visual
inspection tools

(e.g. microscope)

* Leak tester(s)

* Internalvisual
inspection tools
(e.g. borescope)

TRAINING

Policies & procedures
IFU’s

Competencies
Auditing and
feedback

TIME
* Adequate stock

* Administrative &
Clinical Support

P %

Policies and Procedures - Defined steps required for every scope

IFU’s — Techs must have access and be trained on the steps required

Competency -

« Facility specific, model specific.

* Visually verified

* Required prior to solo-work.

* Renewed at least annually.
* Continuing Education

Auditing with feedback
* Checklist

* Report on compliance KPI’s and educate, retrain as needed



[ 6 Sterile Processing Professionals -+ X
2 r 13h- Q@ . . .
W 3 T’s of Visual Inspection: Time 0

I’'m having trouble finding
* Adequate Stock

the IFU TO THE * Enough time between procedures to clean according to
IFU’s

Co LO NOSCO PE * Allow time for a thorough visual inspection

* Allow for equipment to be sent out for repair

Are you interested in this post? * Allow for equipment to be sent out for regular maintenance
* Administrative/Clinical Support

* No pressure to skip steps

* Empowered to stop the line

Interested Not interested

® 2 9 comments

[b Like Q Comment @ Send £ Share

Under Pressure

Itis Possible!
High repai
costs and. Donthave
Ro c E S S proventable enough scopes
_" = patient harm
- o Conte aitable ot 5 \Dire P R@ . A Cor Srece Mo oy o
R AllC
$9 American Journal of Infection Control HSPA »
. A —— FOUNDATION- Survey Reveals
TRAINING Endoscope Reprocessi
Improving mastery and retention of knowledge and complex skills " -
among sterile procesing professionals: A it tudy on borescape = UNLOCKS ) ctices & Challenge N
training and competency testing -~ scopes are Technicians are
Cori L. Ofstead MSPH **, Abigail G. Smart MPH *, Krystina M. Hopkins MPH *, Larry A. Lamb AGTS*, SP TRAINING catastrophically rushed
Frank E. Daniels MSHA, CFER, CER, AGTS, CSPDT, CRCST, CSPM ”, Damien S. Berg BA, BS, CRCST, AAMIF' METHODS = broken
Can’t d
“Most of the members who responded Soopes out
(70%) felt pressure to work quickly when preventively
reprocessing endoscopes”




You can’t afford it? You can’t afford not to!

» Biomed Instrum Technol. 2024;58(4): doi: 10.2345/0899-8205-58.4.88 23

Impact of Borescope Inspections on Endoscope Repair Frequency and
Costs

Cori L Ofstead >, Abigail G Smart ¢, Larry A Lamb ¢, Frank E Daniels ®

» Authorinformation > Copyright and License information

PMCID: PMC11584169

It’s Necessary and Possible, But Is It Easy?

Major 1-40 Bridge in
Southeast Closed
Indefinitely

May 18,2021 | Staff | 2-min. read

Key Findings: Questions?

* Overall cost of repairs
reduced from $1.2 million to
$724k (40%)

* Average cost per repair
reduced from $4.4k to $2.3K
(48%)

* Mean Repair Turnaround Time
(TAT) reduced from 24 days to
15 days

Inspector called 911

All traffic immediately stopped
and diverted

River traffic stopped

8 min drive increased to 84
minutes

Daily cost to the trucking
industry estimated at $2.4
million

Closed from May 11 to July 31

3 T’s Survey and Action
Plan Generator

-~
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