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Guideline for managing infection risk in routine tonometry - 2024

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).%

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 QALY's
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.

" 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.

5. Acknowledgements

RANZCO acknowledges the work of the following in the research and writing of this position
statement:

e Dr Jesse Gale,

e Dr James Corbett,

e Prof John Grigg

e Donna Glenn

2 https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html

Page 4 of 8



Guideline for managing infection risk in routine tonometry - 2024

6. Records of amendments to this document

Page 5 of 8



Guideline for managing infection risk in routine tonometry - 2024

7.

10.

11.

12.

13.

14.

15.

16.

References

D'Angelo LJ, Hierholzer JC, Holman RC, Smith JD. Epidemic keratoconjunctivitis
caused by adenovirus type 8: epidemiologic and laboratory aspects of a large
outbreak. American Journal of Epidemiology

Bond WW, Peterson NJ, Favero MS, Ebert JW, Maynard JE. Transmission of type-B
viral hepatitis via eye innoculation of a chimpanzee. Journal of Clinical Microbiology.
1982

Warren D, Nelson KE, Farrar JA. A large outbreak of epidemic keratoconjunctivitis:
Problems in controlling nosocomial spread. J Infect Dis. 1989;160:938—43.

Cillino S, Casuccio A, Giammanco GM, Mammina C, Morreale D, Di Pace F, Lodato
G. Tonometers and infectious risk: myth or reality? Efficacy of different disinfection
regimens on tonometer tips. Eye. 2007 Apr;21(4):541-6.

Hillier RJ, Kumar N. Tonometer disinfection practice in the United Kingdom: a national
survey. Eye. 2008 Aug;22(8):1029-33.

Arora S, Roelofs K, Damiji KF. Tonometer tip disinfection: principles, evidence, and
importance of end-user engagement in policy formulation. Can J Ophthalmol. 2013
Jun;48(3):136-7. doi: 10.1016/j.jcjo.2013.01.016. PMID: 23769772.

Farrell SM, Dooley I, O'Connell E, Bashir S, Foley-Nolan A, Kearns F, Logan P,
Fulcher T. Comparing the Tonojet disposable tonometer with the traditional Goldmann
tonometer in glaucomatous and non-glaucomatous eyes. Int Ophthalmol. 2013
Aug;33(4):367-74. doi: 10.1007/s10792-012-9711-5. Epub 2013 Jan 23. PMID:
23341184.

Omar Akhtar A, Singh H, Si F, Hodge WG. A systematic review and cost-effectiveness
analysis of tonometer disinfection methods. Can J Ophthalmol. 2014 Aug;49(4):345-
50. doi: 10.1016/j.jcjo.2014.04.003. PMID: 25103651.

Tsai AS, How AC, Su DH, Lee KY, Wong TT, Perera SA. A comparison of applanation
tonometry using conventional reusable goldmann prisms and disposable prisms. J
Glaucoma. 2014 Oct-Nov;23(8):521-5. doi: 10.1097/1JG.0b013e318294863d. PMID:
23632407.

Junk AK, Chen PP, Lin SC, Nouri-Mahdavi K, Radhakrishnan S, Singh K, Chen TC.
Disinfection of Tonometers: A Report by the American Academy of Ophthalmology.
Ophthalmology. 2017 Dec;124(12):1867-1875. doi: 10.1016/j.ophtha.2017.05.033.
Epub 2017 Jul 11. Erratum in: Ophthalmology. 2018 Apr;125(4):619. PMID: 28705429.

Ragan A, Cote SL, Huang JT. Applanation tonometer disinfection: a national
benchmarking study. Can J Ophthalmol. 2017 Apr;52(2):e46-e49. doi:
10.1016/j.jcjo.2016.09.001. Epub 2016 Nov 21. PMID: 28457300.

Lee MS, Barnett B, Tian J, McCabe S, Singman EL. Research: Validity of
Measurements when Reusing Icare Probes. Biomed Instrum Technol. 2017
Nov./Dec.;51(6):468-473. doi: 10.2345/0899-8205-51.6.468. PMID: 29161129.
Teweldemedhin, M., Gebreyesus, H., Atsbaha, A.H. et al. Bacterial profile of ocular
infections: a systematic review. BMC Ophthalmol 17, 212 (2017).
https://doi.org/10.1186/s12886-017-0612-2

Atkins N, Hodge W, Li B. A Systematic Review Regarding Tonometry and the
Transmission of Infectious Diseases. J Clin Med Res. 2018 Mar;10(3):159-165. doi:
10.14740/jocmr3294w. Epub 2018 Jan 26. PMID: 29416571; PMCID: PMC5798259.
Ragan A, Cote SL, Huang JT. Disinfection of the Goldman applanation tonometer: a
systematic review. Can J Ophthalmol. 2018 Jun;53(3):252-259. doi:
10.1016/j.jcjo.2017.09.013. Epub 2017 Nov 27. PMID: 29784162.

Buchan JC, Thiel CL, Steyn A, Somner J, Venkatesh R, Burton MJ, Ramke J.
Addressing the environmental sustainability of eye health-care delivery: a scoping

Page 6 of 8



Guideline for managing infection risk in routine tonometry - 2024

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

review. The Lancet Planetary Health. 2022 Jun 1;6(6):524-34.

Almazyad EM, Ameen S, Khan MA, Malik R. Guidelines and Recommendations for
Tonometry Use during the COVID-19 Era. Middle East Afr J Ophthalmol. 2020 Jul
20;27(2):73-78. doi: 10.4103/meajo.MEAJO_237_20. PMID: 32874038; PMCID:
PMC7442084.

Lai THT, Tang EWH, Chau SKY, Fung KSC, Li KKW. Stepping up infection control
measures in ophthalmology during the novel coronavirus outbreak: an experience from
Hong Kong. Graefes Arch Clin Exp Ophthalmol. 2020 May;258(5):1049-1055. doi:
10.1007/s00417-020-04641-8. Epub 2020 Mar 3. PMID: 32124000; PMCID:
PMC7087729.

Junk AK, Chang TC, Vanner E, Chen T. Current Trends in Tonometry and Tonometer
Tip Disinfection. J Glaucoma. 2020 Jul;29(7):507-512. doi:
10.1097/1JG.0000000000001566. PMID: 32459693; PMCID: PMC7335349.

Tang Y, Li C, Chen Y, Chen Z, Zhang P, Wang A, Huang X, Qu J, Li M, Ma S,
Vasudevan B. Effect of Intraocular Pressure on Aerosol Density Generated by
Noncontact Tonometer Measurement. J Glaucoma. 2020 Nov;29(11):1001-1005. doi:
10.1097/1JG.0000000000001669. PMID: 32941321.

Aceituno Paredes SC, Asturias de Ledn AL, Barnoya Pérez J. Rebound tonometry
with re-sterilised tips versus Goldmann applanation tonometry in children. Arch Soc
Esp Oftalmol (Engl Ed). 2020 Jul;95(7):322-326. English, Spanish. doi:
10.1016/j.0ftal.2020.03.003. Epub 2020 Apr 25. PMID: 32345481.

Parikh SR, Parikh RS. Chemical disinfectants in ophthalmic practice. Indian J
Ophthalmol. 2021 Mar;69(3):510-516. doi: 10.4103/ijo.IJO_1549 20. PMID: 33595464;
PMCID: PMC7942131.

Kurysheva NI. Osobennosti okazaniya oftal'mologicheskoi pomoshchi v usloviyakh
pandemii COVID-19 [Providing eye care during the COVID-19 pandemic]. Vestn
Oftalmol. 2021;137(3):106-114. Russian. doi: 10.17116/oftalma2021137031106.
PMID: 34156785.

Baughman BD, Hansemann BK, Shah MM, Weizer JS. Drive-through Intraocular
Pressure Checks During the COVID-19 Pandemic. J Glaucoma. 2021 Mar
1;30(3):223-226. doi: 10.1097/1JG.0000000000001748. PMID: 33273284.

Hao W, Wu J, Zhao X, Liang D, Yu X, Cao H, Wang Y. Quantitative Evaluation of
Aerosol Generation from Non-contact Tonometry and its Correlation with Tear Film
Characteristics. Adv Ther. 2021 Jun;38(6):3066-3076. doi: 10.1007/s12325-021-
01740-8. Epub 2021 Apr 28. PMID: 33909233; PMCID: PMC8080094.

Mansouri K, Kersten-Gomez |, Hoffmann EM, Szurman P, Choritz L, Weinreb RN.
Intraocular Pressure Telemetry for Managing Glaucoma during the COVID-19
Pandemic. Ophthalmol Glaucoma. 2021 Sep-Oct;4(5):447-453. doi:
10.1016/j.0gla.2020.12.008. Epub 2021 Feb 4. PMID: 33358988; PMCID:
PMC7860938.

Roy D, M S, Rasheed A, Kabi P, Roy AS, Shetty R, Basu S. Fluid dynamics of droplet
generation from corneal tear film during non-contact tonometry in the context of
pathogen transmission. Phys Fluids (1994). 2021 Sep;33(9):092109. doi:
10.1063/5.0061956. Epub 2021 Sep 14. PMID: 34552316; PMCID: PMC8450912.
Petersen CA, Chen A, Chen PP. How should we measure intraocular pressure in the
era of coronavirus disease 20197 Balancing infectious risk, cleaning requirements, and
accuracy. Curr Opin Ophthalmol. 2022 Mar 1;33(2):67-72. doi:
10.1097/ICU.0000000000000831. PMID: 35025839; PMCID: PMC8826615.

Hu J, Liu J, Xia J, Yan J, Liu Z, Ma D. The effectiveness of a three-step sterilization
method for Goldmann tonometer prism: A cross-sectional study. Indian J Ophthalmol.
2022 Jan;70(1):138-142. doi: 10.4103/ijo.IJO_524 21. PMID: 34937225; PMCID:
PMC8917532.

Page 7 of 8



Guideline for managing infection risk in routine tonometry - 2024

30.

31.

32.

33.

Ramesh PV, Ramesh SV, Gopalakrishnan ST, Pannerselvam P, Ganga S, Ravidass
G. Commentary: The time-honored practice of tonometry disinfection - Our ultimate
strength or a chink in our anti-glaucoma armor? Indian J Ophthalmol. 2023
May;71(5):1938-1940. doi: 10.4103/1J0.1JO_293 23. PMID: 37203061; PMCID:
PMC10391472.

Enders C, Klante P, Hessling M, Wolf A, Werner JU. Reutilization of disposable
rebound tonometer probes: Risk or return? Indian J Ophthalmol. 2023 May;71(5):1932-
1936. doi: 10.4103/ijo.IJO_1790_22. PMID: 37203059; PMCID: PMC10391485.
Saroya S, Kaur K, Saroya AS, Gurnani B, Morya AK. Commentary: Tonometry probes
- Is sterilization mandatory with every reutilization? Indian J Ophthalmol. 2023
May;71(5):1937-1938. doi: 10.4103/1JO.1JO_238 23. PMID: 37203060; PMCID:
PMC10391515.

Haag Streit Diagnostics. 2021. Instructions for use: Cleaning and disinfection of
tonometer measuring prisms and contact lenses. Haag Streit AG, Koeniz, Switzerland.

Page 8 of 8



	1. Purpose and Scope
	2. Background and clinical data
	3.  Goldmann tonometry disinfection in routine practice
	3.1 Hand hygiene
	3.2 Instruments, equipment and surfaces
	3.3  Anaesthetic and fluorescein eye drops
	3.4  Tonometer prism disinfection
	3.4.1 Alcohol wiping
	3.4.2 Sodium hypochlorite 1% (Milton) soaks
	3.4.3 Alternative disinfectants for reusable tips


	5. Acknowledgements
	6. Records of amendments to this document
	7. References

