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1. Purpose and Scope 
Tonometry is the process of measuring intraocular pressure (IOP) and is one of the most 
common examinations in the eye clinic.  Goldmann applanation tonometry (GAT) is an 
essential technique, the gold standard measurement of IOP, and requires contact between 
the patient cornea and a smooth flat glass or plastic prism (the tonometer tip).  This guideline 
relates to management of the risk of transmitting infection between patients in the routine 
clinic setting via the GAT tip.   
 
Other methods of tonometry, such as rebound tonometry, have different, non-zero risks of 
infection.  Even single-use probes may be handled by fingers before they contact the 
cornea.  Air-puff methods were discouraged during the COVID-19 pandemic as they could 
potentially be aerosol-generating.  This guideline concerns itself with GAT as it remains a 
core technique in widespread use. 
 
There are also RANZCO Guidelines for the Prevention of Nosocomial Epidemic 
Keratoconjunctivitis (EKC). which apply to patients with possible infection or during a 
community outbreak, but in the current guideline we are considering routine clinical practice 
where the risk of community adenoviral infection is at the usual baseline level. 
 
2. Background and clinical data 
The ocular surface can harbor normal microbial flora and infectious pathogens.  Ocular 
infections can arise by way of droplets, direct contact, and haematogenous spread.  There is 
also theoretical transmission of systemic infections by way of the ocular surface.  There have 
been outbreaks of nosocomial epidemic keratoconjunctivitis (EKC, caused by adenovirus), 
and GAT has been suspected as one mechanism by which these outbreaks could be spread 
in the eye clinic environment.  The morbidity of these EKC outbreaks is mild, with no reports 
of significant vision loss.  RANZCO has Guidelines for the Prevention of Nosocomial 
Epidemic Keratoconjunctivitis (EKC).   
 
Across Australia and New Zealand the great majority of ophthalmology clinics have been 
using isopropyl alcohol swabs to disinfect tonometer tips for many years.  Despite billions of 
GAT examinations over decades of clinical care, there have been no reported cases of 
systemic infection attributed to GAT and no reported cases of serious vision-threatening 
microbial keratitis attributed to GAT.  Clinicians generally avoid GAT in patients suspected of 
ocular infection and avoid tonometry altogether in those with EKC.  In a routine clinical 
setting, the actual risk of transmitting adenoviral infection via GAT is very low, and there is 
essentially zero risk of transmitting more serious ocular or systemic disease. 
 
In the absence of more serious risks, guidance on tonometer disinfection has focused on 
EKC.  Single-use disposable tonometer tips have a very low risk of infection but have 
additional cost and plastic waste compared to reusable tips.  Manufacturer guidelines for 
disinfection of reusable tips suggest prolonged soaking for several minutes in a range of 
disinfectants, which then need to be thoroughly rinsed off, and the tip dried.  The costs and 
time and numbers of tips required to follow these guidelines has been impractical, and most 
ophthalmologists use alcohol wipes.  This established method, wiping with isopropyl alcohol 
is effective against lipophilic viruses including herpes, but relatively ineffective against non-
lipid enteroviruses including adenovirus in vitro.  Soaking in sodium hypochlorite 1% (Milton) 
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is widely available and recommended by several guidelines due to the increased efficacy 
against adenovirus.  Chlorine dioxide products have been promoted as a fast and effective 
high-level disinfection method (alternatively sodium dichloroisocyanurate, and chloramine-
T).1.   
 
All health interventions should aim to prevent or reduce loss of quality adjusted life years 
(QALY).  Spending finite resources on health interventions that do not save QALYs 
represents an opportunity cost, where more effective health interventions could have been 
utilized.  It is not possible to quantify the QALY lost to tonometer-related infections, as even 
the relatively-rare nosocomial EKC outbreaks are low morbidity.  Thus, the incremental cost-
effectiveness ratio (ICER) of enhanced disinfection methods would represent an impossibly 
high cost to prevent the loss of a QALY. 
 
One group has tried to quantify the cost-effectiveness of different methods to reduce the 
EKC infection risk from tonometry, in Canadian dollars (Omar Akhtar et al. 2014 Can J 
Ophth).  They observed that the relative cost of alcohol wipes ($0.0075) was lower than 
peroxide soaking ($0.1108) due to the increased staff time required to soak tips, and both 
methods were considerably cheaper than single-use tips ($1.00).  They estimated that, 
compared to alcohol wipes, the ICER for peroxide soaks was $12,152 to prevent a case of 
EKC, and for disposable single-use tips was $61,324 per case.  In sensitivity analysis, 
varying the community rate of adenovirus, or considering only the complex cases with 
corneal infiltrates, the ICER for peroxide could be as high as $121,000-$300,000 and for 
single-use tips, could be $613,000-$1,500,000 to prevent a single significant case of EKC. 

 
These costs to prevent a relatively mild infection are not justifiable or sustainable. 
 
3.  Goldmann tonometry disinfection in routine practice 
These guidelines only apply when there is a low suspicion of infection, no known EKC cases 
in the clinic, no current outbreaks in the community.  When there is suspected infection or a 
community outbreak, alternative tonometry methods or disposable tips should be used, 
please see the RANZCO Guidelines for the Prevention of Nosocomial Epidemic 
Keratoconjunctivitis (EKC). 
 

3.1 Hand hygiene 
All staff members must use suitable hand hygiene practices between patients (alcohol gel or 
hand washing) as specified by the institutional policy. 

 
3.2 Instruments, equipment and surfaces 

Disinfect ophthalmic instruments and equipment surfaces after each use. Surfaces should 
be disinfected with an EPA-registered hospital disinfectant in accordance with the directions 
and safety precautions on the label (AAO, 2018; i.e. apply agent to cloth and wipe, don’t 
spray).  Other surfaces such as tables, door handles, chairs and arm rests, and slit lamp 
surfaces should be wiped and cleaned regularly, and any time they are suspected of 
contamination. 
 
 

 
1 https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html 
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3.3  Anaesthetic and fluorescein eye drops 
When applying reusable eye drops, a safe and clean method must be used that avoids 
contact of the bottle with the eye or lids.  Single use sterile eye drops are a safe but more 
costly and wasteful option, and should be used for patients suspected of having eye 
infections.   
 

3.4  Tonometer prism disinfection 
Single use disposable tonometer tips are a more costly and wasteful option.   
 
Manufacturer guidelines for disinfection of reusable tips suggest prolonged soaking in a 
range of disinfectants which then need to be thoroughly rinsed and the tip dried.  The 
increased costs and time and numbers of tips required to achieve this has been impractical.  
Most ophthalmologists deviate from these manufacturers guidelines as the increased 
resources are not justifiable or sustainable. 
 
The applanation surface of a reusable tip should be inspected for cracks and scratches as 
these could harbor infectious particles.   
 

3.4.1 Alcohol wiping 
Reusable tonometer tips should be wiped vigorously for 15 seconds with 70% isopropyl 
alcohol immediately after use (before material dries on the tip).  The tip should be dry again 
before using to avoid damage to the ocular surface. 

 
3.4.2 Sodium hypochlorite 1% (Milton) soaks 

Used tips can be soaked in sodium hypochlorite 1% (Milton) for at least 10 minutes.  This 
should also be dried from the tip with a tissue before use to avoid damaging the ocular 
surface.   
 
Milton solution is no longer registered with the Therapeutic Goods Administration (TGA), 
however it can still be used (an ‘exempt agent’), as can other brands of sodium hypochlorite 
that are TGA listed.  The hypochlorite solution should be replaced each day, or earlier if 
debris is visible in the solution. 
 

3.4.3 Alternative disinfectants for reusable tips 
Other disinfecting agents such as ortho-phthalaldehyde, glutaraldehyde or chlorine-releasing 
products such as demand-release chlorine dioxide, sodium dichloroisocyanurate, and 
chloramine-T are also recommended options 2.  Some of these are more hazardous to the 
ocular surface and require rinsing.   
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