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From  September 2018 to October 2018, the positive microsurvilience culture (MSC) result of 
flexible endoscopes reached 32.5% which was higher than existing record (20%). This led to 
increased risk of endoscope related nosocomial, reduced availability of endoscope circulation, 
increased cost of repeated MSC and unhappy staff.

Aim
The endoscopy team intends to achieve less than 20% positive MSC by 31/03/2020 for flexible 
endoscope undergoing MSC because we want to provide safe endoscope for patient use.

Define Problem, Set Aim

What was your performance before interventions?
Outcome measure:

Establish Measures

Flexible endoscope MSC process (before improvement):

What are the probable root causes? 

Analyse Problem

What are all the probable solutions? Which ones are selected for 
testing?

Select Changes

How do we pilot the changes? What are the initial results?

Test & Implement Changes

What are/were the strategies to spread change after implementation?
DHLD is included in the latest endoscope reprocessing policy at Jurong campus. Both 
DHLD and double brushing are the current work instruction in NTFGH endoscopy. 
The project team was invited for podium presentation at SGNA in the United States, 
and was planned to share at local conference this year. 

What are the key learnings from this project?
Positive endoscope MSC is contributed by multiple causes. We should identify the 
main root causes and work on current evidence at affordable cost to provide safe 
equipment for patient use.  

Spread Changes, Learning Points

CYCLE PLAN DO STUDY ACT

1

a) Perform double 
high level 
disinfection (DHLD) 
for endoscopes 
undergoing MSC

b) Reinforce and 
educate staff on 
adequate manual 
cleaning through 
roll call, ad hoc 
audit during 
endoscope 
reprocessing 

DHLD was carried out for 
all endoscopes undergoing 
MSC. 

Meanwhile, all endoscopy 
staff were reinforced on 
proper manual cleaning 
through roll call. And 
monthly endoscope 
reprocessing audit 
increased to weekly. 

Reduced positive 
MSC rate 

DHLD was more effective than 
single HLD. However, it added 
workload for reprocessing staff 
and prolonged AER and 
endoscope turn around time. 
More importantly, DHLD 
increased endoscope reprocess 
cost, S$100 (single HLD) vs S$180 
(DHLD).

2

Increase endoscopes 
channel brushing from 
3-5 times to 6-10 times 
during manual cleaning

Adapt double brushing 
and single HLD for all 
endoscopes undergoing 
MSC

Comparable positive 
MSC rate as 
compared to DHLD  

Double endoscope channel 
brushing is effective to reduce 
positive MSC. It is more cost 
effective than DHLD (S$120 vs 
S$180), but increased workload 
for reprocessing staff. 
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< 20%
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Rate of positive MSCs of Flexible Endoscope 
Jul 18 – Jun 20 

Rate of positive…

2nd PDSA cycle (Double 
scope channel brushing 

& single HLD)

1st PDSA cycle 
(DHLD & staff 

education) 

Root Cause Potential Solutions

Difficulty in 
cleaning and 
disinfecting scope
due to its design

1 Double high level 
disinfection

2 Reinforce adequate manual 
cleaning 

3 More frequent MSC to detect 
potential problem

4 Buy new scopes

5 Send scope for chemical 
sterilisation

6 Use disposable endoscopes if 
available
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Mean

Scheduled or ad hoc 
MSC required 

Remove scope from 
cabinet/ after patient use 

/ received from vendor

Brushing scope channel 3-
5 times 

Dispatch specimen 
immediately 

Complete laboratory request 
form and place sticky label 

over specimen bottles

Collect specimen from scope 
distal end 

Place scope into AER 
washer for high level 

disinfection 

Rinsing 

Scope and AER back to 
circulation

Remove scope from AER and 
dry completely 

MSC result 

N
eg

at
iv

e 
  

Positive  

Quarantine AER and keep 
scope inside the scope tray 

in clean area

Perform MEC test at end 
of AER cycle KitMEC test

Lay reusable irrigation 
tubing, sterile specimen 

bottle, sterile gallipot and 
20 cc sterile syringe into 

sterile field

Create sterile field 

Assistant to pour sterile 
saline into the gallipot 

Connect irrigation tubing 
onto scope valves and 

channels  

Using 20cc syringe 
withdraw saline and flush 

into scope channels

Quarantine scope inside 
the scope tray in clean 

area

Repeat AER cycle for 
scopes used for CRE 

patients

Perform bedside cleaning 
for scopes after patient 

use Kit

Re test use wet leak 
tester till pass or send 

scope for service

Leak test

Fa
il 
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il 

  

Pass  

Pass  

Failed manual 
cleaning

Scope 
faulty

Not dry properly 
before hanging 
inside Rota cabinet

Failed 
disinfection in 
AER

Flexible endoscope reprocessing

Staff

32.5% 
positive 

MSC 
result

No proper 
guideline 

Difficulty in cleaning 
and disinfecting scope 

due to its design

No regular 
PM 

Break aseptic 
technique

physical 
strain 

Water filter did not 
meet guideline 

Flexible endoscope

Pre-cleaning not done 
properly

biofilm 
formation 

Improper technique in 
collecting specimen

Specimen collection 

Specimen was 
not dispatched 
immediately

Specimen 
collection not 
follow aseptic 
technique

Hanging and removing 
scope from Rota cabinet 
without wearing clean 
gloves

Intercept not  
available 

Pressurized by 
Endoscopist

Intercept was 
not  prepared 

Rushing to complete 
procedure 

contamina
ted water 
supply 

Reprocessing 
steps too 
tedious  

Inadequate 
brushing 

Sink too low 

Heavy 
workload 

Reprocess area 
design 
problem  

Washer 
faulty 

Disinfectant 
did not meet 
MEC  

Improper use by 
both endoscopist
and assisting nurse 

Lack of 
knowledge 
and skill

Financial constrain to 
purchase new scope  

Delayed  Manuel 
cleaning

Time restrain between 
pre-cleaning and 
manual cleaning 

Lack of cabinet 
knowledge 

Delayed drying 
in Rota cabinet  

Lack of  Time 
management skill   

Noncompliance to 
work instruction  

Lack of 
aseptic skill 

Culture in 
Open space 

staff too 
busy 

Manpower 
restrain at 
washing area

Scope culturing area 
mix with other task 

Damaged by  
instrument 
during procedure

Manpower restrain

Delayed retuning 
from other 
department

Lack of knowledge

Staff 
shortage

Scope over 
use 

Target:  
< 20%

 SAFETY

 QUALITY

 PATIENT 

EXPERIENCE

 PRODUCTIVITY

 COST

 TEAMWORK

 COMMUNICATION
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