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Endocavitary probes

 Ultrasonography 
 Advantages
 Safety
 Ease of use
 Real-time imaging

 Rising prevalence multi-drug 
resistant MO

 Transmission vector
 Ex. HPV, HIV, VRE, ..
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Category Definition Necessary level Example

Critical
Instruments that enter 

sterile tissue or the 
bloodstream.

Sterilization

Semi-critical

Equipment/devices that 
contact mucous 

membranes or non-
intact skin but do not 

penetrate them

High level 
disinfection

Non-critical Equipment/device that 
touches intact skin only.

Low level 
disinfection

Spaulding classification
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Guidelines

No unanimity High level 
disinfection

Which method is 
the best?

Important to 
analyse existing 

HLD methods

Need for a specific 
disinfection 

guideline 
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 Probe cover
 The first step = cleaning
 HLD preferable automatic 
 Disinfection of the handle





Causes of present contamination
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Probe cover Turnover time

No visible contamination, 
no disinfection Education 
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Chlorine dioxide foam (Tristel Duo ULT) UV-C radiation (UV Smart D45)

High level disinfection methods
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Chemical mechanism

 Reaction between citric acid and sodium chlorite
 Results in formation of chlorine dioxide (ClO2)

 ClO2 will act as an antioxidant
 Electrons will be extracted from micro-organisms 

(MO), resulting in their death

 Resistance cannot arise



Chlorine dioxide foam
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Chlorine dioxide foam: Tristel Duo ULT
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Chlorine dioxide foam: Tristel Duo ULT
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 How to use:



Chlorine dioxide foam: Tristel Duo ULT
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Ultraviolet C radiation
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Ultraviolet-C radiation
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 Broad spectrum
 Online compatibility tool
 Traceability with scanning
 How to use:



Ultraviolet-C radiation
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Study settings 
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AZ Klina, Gynecology 
department

July – September 2024

4 endocavitary probes
GE RIC5-9-D

GE IC9-RS



Sample collection
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Sample processing
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ATP measurements
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Obtained results
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Visible contamination after disinfection
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Detected microbiological growth: overview
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Detected microbiological growth: Doctors
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Chlorine dioxide foam UV-C radiation
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Detected microbiological growth: Residents
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LRMO vs HRMO
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Low risk micro-organisms High risk micro-organisms
Coagulase negative 
staphylococci

Enterobacteriaceae

Bacillus species Enterococci
Micrococcus species Staphylococcus aureus
Corynebacterium species Yeast
Pseudomonas species other 
than P. aeruginosa

Pseudomonas aeruginosa

Stenotrophomonas maltophilia Acinteobacter species
Streptococcus viridans



Detected high and low risk micro-organisms
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Detected LRMO after high level disinfection
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Detected HRMO after high-level disinfection
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ATP measurements: Chlorine dioxide foam
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ATP measurements: UV-C radiation
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Comparison of the obtained ATP3 values

34

0

50

100

150

200

250

300

350

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Re
la

tiv
e 

lig
ht

 u
ni

t (
RL

U
)

Sample

ClO2 UV-C

RLU 250



Cost benefit analysis

35

Chlorine dioxide foam
€/vial 133,33
#procedures/vial 155
€/200 wipes 14,33
€/wipe 0,07
€/procedure 0,93

UV-C radiation
€/UV-C machine 13.450
€ annual maintenance (for 9 years) 12.150
Lifespan UV-C machine 10 years
€/year 2.560
€/day (weekends not included) 9,85
#procedures/day ± 10
€ electricity/procedure 0,1
€/procedure 1,08
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Chlorine dioxide foam UV-C radiation

Installation costs

No costs Providing a table for the device or 
attachment to the wall

Operational costs

Cost of new vials and wipes Cost of electricity

Consumables

Waste processing of the empty 
bottles and used wipes

None

Indirect costs

Adequate education Less complex

Logistic costs

More storage necessary for the vials No additional storage needed

Time costs

Manual method ± 30 second 
contacttime

Placing probe in the machine (± 10 
seconds)



Cost benefit analysis
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Aspect Chlorine dioxide foam UV-C radiation
Effectivity High High 

Safety staff Chemical irritation No exposure
Environmental impact Chemical waste No chemical waste



Conclusions
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Chlorine dioxide 
foam

UV-C radiation

Visible contamination Less More 
Microbiological results No significant differences

Doctors No significant difference
Residents Significant difference

HRMO Three detected Zero detected
LRMO More Less 

ATP3 measurements Significant difference



Choice based on situation and needs of the organization
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Chlorine dioxide foam UV-C radiation

Manual Automated

Incidental use High throughput use



Perspectives
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Testing on a larger scale

Testing more high level disinfection methods

New insights

More informed decisions for optimizing the disinfection process



Obtained impact in AZ Klina
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Valuable new insights Hospital Hygiene 
Committee

Hospital acquired 4 
UV-C devices

More interest in high 
level disinfection 
methods.

Preference for UV-C NKO & Urology?
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Addendum I: Visible contamination after disinfection
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Addendum II: Microbiological growth after disinfection
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Addendum III: ATP measurements after disinfection with 
chlorine dioxide foam
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Addendum III: ATP measurements after disinfection with 
chlorine dioxide foam
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Addendum III: ATP measurements after disinfection with 
chlorine dioxide foam



Addendum IV: ATP measurements after disinfection with 
chlorine dioxide foam
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Addendum IV: ATP measurements after disinfection 
with chlorine dioxide foam
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Addendum IV: ATP measurements after disinfection with 
chlorine dioxide foam



Addendum V: Comparing obtained ATP3 results
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Addendum VI: Calculations cost benefit analysis chlorine 
dioxide foam
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o Cost chlorine dioxide foam per procedure
o €133,33 (cost 1 vial) / 155 (# of procedures for 1 vial) = €0,86

o Cost wipe per procedure
o €14,33 (Price for 200 wipes) / 200 = €0,07

o Total cost per procedure
o €0,86 + €0,07 = €0,93

o Total cost over 10 years
o €0,93 * 26.000 procedures = €24.180



Addendum VII: Calculations cost benefit analysis UV-C 
radiation
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o Fixed costs
o €13.450 (purchase price) + €12.150 (annual 

maintenance for 9 years) = €25.600
o Price per procedure per year

 = €25.600 / 10 = €2.560
o Price per procedure per day

 = €2.560 / 260 = €9,85
o Price per procedure

 = €9,85 / 10 = €0,98

o Total costs UV-C radiation over 10 years = € 25.600 + 
€2.600 = €28.200

o Cost per procedure with variable cost included
o €28.200 / 26.000 procedures = €1,08

o Variable costs
o Electricity per procedure 

 Disinfection cycle = 75 seconds
 Energy consumption = +/- 220 kWh
 Energy consumption per procedure

• = 0,220 kW * 0,021 hour = 0,00462 kWh.
 Electricity per procedure

• = 0,00462 kWh * €0,10/kWh = €0,000462 
per cycle

• For the simplicity of the calculations 
rounded to +/- €0,10 

o Electricity over 10 years = €2.600
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