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Current Issues 
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 Decontamination of Probes 
 Single use items 



Learning Objectives 

 The attendee will be able to 
 Explain the risks associated with the use of 

intracavity probes 
 Recommend a suitable method for  

decontamination of intracavity probes 
 Apply an audit tool to the practice of 

decontamination of intracavity probes 
 



Probes are increasing in use 

TOE 

Transvaginal 

Transrectal 













Persistence of Contamination 
M’Zali et al (2014) 

 Sheaths used over probe 
 Probe removed and visually examined 
 Wiped with tissue to remove gel 
 Wiped with disinfectant impregnated wipe 

(QAC/chlorhexidine) 
 Sampled for HPV, C. trachomatis and bacteria 
 Post disinfection  

 HPV was recovered from 7% of the probes 
 C. trachomatis from 2% of the probes 
 Staph. aureus from 4% of the probes  



European Journal of Echocardiography 
(2011) 12; I17 – I23 

   



TOE PROBES AS FOUND 











For the Purposes of Infection do You 
Consider TVUs to be: 

NUMBER OF 
RESPONDENTS 

% 

High risk (direct contact 
with blood products) 36 53 

Medium risk (contact 
with mucous membrane) 25 37 

Low risk (contact with 
intact skin) 5 7 

No risk 2 3 



Probe Decontamination Problems  

 Numerous patients seen in one session 
 Often insufficient probes for one per patient 
 Short periods only available for decontamination 
 The probe, cable and plug socket cannot all be 

immersed in disinfectant 
 Staff focus on the part of the probe in contact with 

the patient. 
 Probes often heat sensitive 
 Disinfectants may be damaging or ineffective 
 Reluctance to unplug the probe 
 Inadequate facilities for decontamination – risk of 

cross contamination 



DIFFERENT TYPES OF PROBES 



Medical Devices Directives 

 Manufacturers are obliged to provide full details 
on how to decontaminate the reusable devices 
they supply.  This should include compatibility with 
heat pressure, moisture, processing chemicals 
(e.g. detergents, disinfectants) and ultrasonics 
 

 ISO EN 17664:2004 (Last revised 2008 - currently 
under revision) may apply 
 The principles may be applied when considering the 

information to be supplied with medical devices which 
only require disinfection prior to re-use 



Spaulding Classification 

Risk category 
Recommended 

level 
Device Examples 

High (Critical) 
Items that are involved with a 
break in the skin or mucous 
membrane or entering a sterile 
body cavity 

Sterilization Surgical instruments, 
implants/prostheses, rigid 
endoscopes, syringes, 
needles 

Intermediate (Semi-critical) 
Items in contact with mucous 
membranes or body fluids 
  

Disinfection (high 
level) 

Respiratory equipment, 
non-invasive flexible 
endoscopes, bedpans, 
urine bottles  

Low (Non-critical) 
Items in contact with intact skin 

Cleaning (visibly 
clean) 

Blood pressure cuffs, 
stethoscopes, 
environmental surfaces 



PROCESS OPTIONS 

 Sterilization 
 Steam 
 Low temperature e.g. plasma, hydrogen peroxide 
 (Immersion in chemicals) 

 Disinfection 
 Thermal washer 
 Chemical disinfectants 



CONSIDERATIONS WHEN 
CHOOSING A DISINFECTANT 

 Range of activity 
 Rate of kill/turnaround time 
 Health and safety issues 
 Compatibility 
 Inactivation by organic matter 
 Ease of use 
 Cost 



Agents used 
Leroy S. J Hosp Inf (2013) 
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 The most commonly recommended agents 
(glutaraldehyde, aldehydes and quaternary 
agents) are used because of transducer surface 
compatibility rather than the effectiveness of these 
agents’ disinfecting properties 

 Glutaraldehyde or other aldehydes are questioned 
because they may shorten the transducer life and 
because they can generate adverse events for 
workers and patients (i.e. chemical damage to the 
mucosa if the device is insufficiently rinsed), and 
for procedure (e.g. damage of gametes and 
embryos in the case of in vitro fertilization). 
 



METHODS OF DISINFECTION 

 Use of wipes 
 Immersion in chemical disinfectant 
 Automated system 



IMMERSION IN DISINFECTANT 

 Compatibility 
 Efficacy  
 Contact time 
 Not all parts of the probe can be immersed so 

must be disinfected separately 

http://www.google.co.uk/url?url=http://www.amazon.co.uk/Timers-Kitchen-Home/b?ie=UTF8&node=10707721&rct=j&frm=1&q=&esrc=s&sa=U&ei=H_iaU5XHB-TN7Ab6pYGQCQ&ved=0CBYQ9QEwAA&usg=AFQjCNGf--eK12q24ObeBe-8smD32lLfyw


USE OF WIPES 

 Compatibility 
 Efficacy  
 Contact time 
 Standardisation of wiping 
 Coverage of all surfaces 

http://www.google.co.uk/url?url=http://www.amazon.co.uk/Timers-Kitchen-Home/b?ie=UTF8&node=10707721&rct=j&frm=1&q=&esrc=s&sa=U&ei=H_iaU5XHB-TN7Ab6pYGQCQ&ved=0CBYQ9QEwAA&usg=AFQjCNGf--eK12q24ObeBe-8smD32lLfyw


HPV UV-C 



Automated Methods 

 Is the process compatible with the probe? 
 Is cleaning part of the process?   
 Will the system accommodate all of the probe? 
 Has the system been tested for microbial 

efficacy?  Are test reports available? 
 How is the system validated?  What 

frequency? 
 Physical parameters or microbiological testing 

 What assurance of a successful cycle is 
given? 
 



USE OF PROBE SHEATHS 

 Useful to reduce the amount of gel on the probe 
and to enhance the image. 

 Use does not negate the need for 
decontamination 
 Do not cover all surfaces of the probe 
 Not easy to remove without contamination of probe 

 How do you know the sheath is intact? 
 Overall rate of probe cover perforation is 1-9% 
 Some evidence that condoms may have a lower 

perforation rate however compatibility issues mean 
that they cannot be formally recommended 
 Leroy, J Hosp Inf (2013) 







HIS Working Party on Decontamination of Intracavity 
Medical Devices 



 
UNACCEPTABLE - ACTION 
REQUIRED 
 

Sheath only or sheath and detergent 
clean 

ESSENTIAL 
REQUIREMENTS 

Cleaned and all surfaces that make 
patient or staff hand contact exposed to 
an effective disinfectant for the required 
contact time 

BEST PRACTICE 

Use of manual cleaning followed by an 
automated system that gives controls 
assurance of the decontamination 
procedure and decontaminates all 
surfaces that make patient or staff hand 
contact 

AUDIT 



AUDIT 

 Facilities 
 Cleaning 
 Disinfection 
 Storage 
 Traceability system 
 Documentation 
 Training 



GLOVES 

 Do not remove the need for handwashing – they 
can develop holes + hands can get contaminated 
if glove removal technique not perfect.  

 Gloves are personal protective equipment “PPE” 
 Personal protective equipment does not always 

equate with patient protective equipment. 
 There are many occasions where contaminated 

gloves can make contact with surfaces that will 
later contaminate fresh gloves before patient 
contact 
 







DIFFICULT TO CLEAN SURFACES 



TOUCH SCREEN – SMOOTH 
SURFACE 



DIRTY OR CLEAN? 



DIRTY TO CLEAN FLOW 

 Designated clean and dirty surfaces 
 No point in decontaminating something if it is 

then put down on the surface it was just 
picked-up from.  It will get recontaminated. 

 If a facility is in use by more than one person, 
users should know where in the 
decontamination process it has reached by 
where it is in the room 
 



SUMMARY 

 Important to ensure 
 Staff receive comprehensive training  
 Cleaning takes place prior to sterilization or 

disinfection 
 All surfaces of the probe are exposed during the 

decontamination procedure 
 An effective disinfectant is used at the correct 

concentration 
 Validation takes place (if automated system used) 
 A traceability system is in place 
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REUSABLE MEDICAL DEVICE 
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 A medical device made for reuse must work as 
well as it did on its first use every time that it is 
reprocessed.  The manufacturer will validate 
the device for reuse and provide adequate 
reprocessing instructions when the device is 
placed on the market. 

 ISO 17664 is relevant 



SINGLE USE MEDICAL DEVICE 
46 

 A single use device may be made in such a 
way that any reprocessing may damage it or 
alter it to the extent of making it unsafe to 
reuse.  If the device has been designed for 
single use, the manufacturer need not 
undertake any reprocessing validation studies 
and is therefore not required to provide such 
information. 
 



SAFETY ISSUES 
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 Reprocessing single use devices may 
compromise its intended function 

 Single use devices may not be designed to allow 
thorough decontamination 

 Reprocessing a single use device may alter its 
characteristics so that it no longer complies with 
the original manufacturers specifications and 
therefore the performance may be compromised 

 Single use devices have not undergone extensive 
testing, validation and documentation to ensure 
the device is safe to reuse 



SAFETY OF PACEMAKER REUSE 
48 

 18 studies with outcome of pacemaker reuse 
(2270 patients) 
 Patients with infection 1.97% - Not significant 

compared with new devices 
 Malfunction 0.68% - significant 

 Low rate of infection but higher rate of 
malfunction 
 USA 2011 

 
 



TRANSMISSION OF INFECTION 
49 

 Greatest concern 
 Risk may increase due to inability to access all 

micro-organisms 
 May be due to design e.g. narrow lumens and 

materials 



ACINETOBACTER – LURKING IN 
THE VENTILATOR TUBING? 

50 

 66 isolates of A. baumanii in respiratory samples 
in 2011 

 Stopped reuse of single use of ventilator tubing  
 2 isolates of A. baumanii in respiratory samples in 

2011 
 Washer disinfector was damaging the tubing so 

temperature was lowered 
 
 

 Free paper ICAN Conference 2012 
 
 
 



MICROBIAL CONTAMINATION ON 
REPROCESSED VITRECTOMY PROBES 

51 

 979 sampled 
 57 (5.8%) positive growth 

 25 ethylene oxide 
 16 hydrogen peroxide plasma 
 16 LTSF 

 Staphylococcus, Pseudomonas, Bacillus subtilis 
 Practice of reuse not recommended 

 
 

 Brazil 2012 



INABILITY TO DECONTAMINATE 
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 Access to all surfaces e.g. acute angles, coils, 
long or narrow lumens, specialist surface 
coatings 

 Validation of complete removal of all micro-
organisms 



ASSESSMENT OF DECONTAMINATION 
OF SINGLE USE DEVICES 

53 

 Reusable and single use devices soiled with radio-
labelled blood and micro-organisms (including 
bacterial spores) by simulation of clinical use 

 Single use 
 Biopsy forceps, papillotome 

 Reusable 
 Biopsy forceps, papillotome, stone retrieval basket 

 Cleaned following manufacturers instructions for 
reusable devices 

 Disinfected in 2% glutaraldehyde 
 Sterilized using steam or ethylene oxide 

 Heeg et al (2001) ICHE 22 542 
 
 
 
 



ASSESSMENT OF DECONTAMINATION 
OF SINGLE USE DEVICES 
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 RESULTS 
 Cleaning  

 Soil remained on all devices after cleaning 
 Disinfection 

 Reusable devices – >5 log10 reduction in test bacteria 
 Single use devices - < 5 log10 reduction in test 

bacteria 
 Sterilization 

 Bacterial spores remained on all devices 
 Single use devices were physically damaged by 

steam 
 

 Heeg et al (2001) ICHE 22(9) 542 
 
 



CHEMICAL RESIDUES 
55 

 Materials may absorb or adsorb certain 
chemicals 
 glutaraldehyde, ethylene oxide 



MATERIAL ALTERATION 
56 

 Exposure to chemicals may cause corrosion 
and/or changes in the device materials 

 Exposure to elevated temperatures may alter 
the properties or cause degradation of the 
device materials e.g. plastics may soften, 
crack or become brittle 



MECHANICAL FAILURE 
57 

 Devices may experience stress during each 
cycle of reuse leading to fatigue induced 
failure and fracturing e.g. single use drill burrs, 
saw blades, craniotomy knives 



ENDOTOXINS 
58 

 Breakdown products of gram negative bacteria 
 May remain on instruments after cleaning 
 Sterilization process will not inactivate 

endotoxins 



SAFETY vs COST 
59 

 Reduce spending on reprocessing non cost 
effective single use items releasing more funds 
for patient care, more expensive reusable 
devices and reducing the amount of clinical 
waste. 

 Some items must be single use e.g. needles, 
dressings, syringes, gloves etc. 



DEVICE ASSESSMENT GROUP 
60 

 Infection Control Doctor 
 Infection Control Nurse 
 Procurement Officer 
 Member of the Ethical Committee 
 Processor(s) 
 Risk Management Officer (or equivalent) 
 User 

 



SINGLE USE “REUSE” CATEGORIES 
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 Unused items requiring sterilization following 
damage to pack or opening in error eg 
pacemaker 

 Items used for more than one procedure on 
the same patient eg insulin syringes 

 Items used on more than one patient after 
reprocessing 



REUSE OF SINGLE USE ITEMS 
INFECTION RISK (1) 

62 

 High 
 In contact with a break in the skin or mucous 

membrane 
 Class 1 

 Very high risk – Intravascular, intraventricular, 
intraoptic devices 

 Difficult to clean, heat labile, sterilization necessary 
 Infections may be severe and difficult to treat e.g., 

endocarditis, meningitis 
 Class 2 

 Usually cleanable, heat tolerant, sterilization 
necessary e.g., surgical instruments 



REUSE OF SINGLE USE ITEMS 
INFECTION RISK (2) 

63 

 Intermediate  
 In contact with intact mucous membranes, usually 

cleanable, disinfection is usually adequate 
 

 Low 
 In contact with intact skin, usually cleanable, 

disinfection (or often cleaning alone) is adequate 



CAN THE ITEM BE SUITABLY 
REPROCESSED AND REUSED (1) 

64 

 Can it be cleaned? 
 

 Can it be adequately decontaminated ie 
cleaned/disinfected/sterilized with respect to 
the infection risk it poses to the patient? 



CAN THE ITEM BE SUITABLY 
REPROCESSED AND REUSED (2) 

65 

 Is the item structurally or functionally damaged 
during reprocessing due to pressure, high 
temperature or chemicals? 
 

 Are harmful residues present after processing? 
 



CAN THE ITEM BE SUITABLY 
REPROCESSED AND REUSED (3) 

66 

 Is the reprocessor put at any additional or 
significant risk whilst processing (or disposing 
of) the item e.g. exposure to infectious 
material, hazardous chemicals or sharps? 
 

 Are suitable processing equipment, facilities 
and expertise available? 



CAN THE ITEM BE SUITABLY 
REPROCESSED AND REUSED (4) 

67 

 Is it possible to assess if the item is suitable for 
reuse by visual inspection or testing? 
 

 If so can the number of reuses be identified by 
tagging or bar coding? 
 

 Is sterility important?  Can this be ensured by 
wrapping or processing at point of use? 
 



IS REPROCESSING COST 
EFFECTIVE (1) 

68 

 Initial cost of the item 
 

 Processing costs including labour 
 Transport – to and from the processor 
 Cleaning 
 Disinfection/sterilization 
 Packaging 
 Documentation 
 Testing/validation 



IS REPROCESSING COST 
EFFECTIVE (2) 

69 

 Recording/tracking 
 Additional equipment (if required) 
 Training of processing staff 
 Additional safety measures 

 Personal protective equipment 
 Exhaust systems 
 Health checks 
 Monitoring devices 

 Disposal of single use item as single use 



REPROCESSING OF SINGLE USE 
DEVICES - FDA (12.03.2013) 

70 

 Reprocessing and reusing single-use devices (SUDs) can 
save costs and reduce medical waste 
 

 Before medical devices can be reprocessed and reused, a 
third-party or hospital reprocessor must comply with the same 
requirements that apply to original equipment manufacturers, 
including 
 Submitting documents for premarket notification or approval 
 Registering reprocessing firms and listing all products 
 Submitting adverse event reports 
 Tracking devices whose failure could have serious outcomes 
 Correcting or removing from the market unsafe devices 
 Meeting manufacturing and labelling requirements 

 
 http://www.fda.gov/MedicalDevices/DeviceRegulationandGuid

ance/ReprocessingofSingle-UseDevices/ 



SINGLE USE ITEMS 



CONCLUSION 
72 

 Is there a risk to patient safety? 
 The legal consequences should be considered 
 Reprocessing will depend on careful costing 

taking into account all the variables 
 Reprocessing should be validated 
 Advice should be sought from a Device 

Assessment Group and a risk assessment 
carried out 
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http://www.gov.uk/
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/ReprocessingofSingle-UseDevices
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/ReprocessingofSingle-UseDevices
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/ReprocessingofSingle-UseDevices
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