Use of disposable
prism tonometry
in routine clinical
practice

Abstract

Aim To establish the reliability, efficacy, and
safety of disposable prism tonometry and
validate its routine use for screening as well as
monitoring of glaucoma.

Methodology Intraocular pressure (IOP) of
400 eyes of 200 consecutive patients who
attended the general ophthalmic clinic was
checked with both the Goldmann applanation
tonometer and a disposable tonometer prism
by an experienced examiner after obtaining
informed consent. The data were statistically
analysed.

Results The mean difference in the IOP
between the two types of prisms was
0.1mmHg (SD +1mmHg).

Conclusion Disposable prism tonometry
provides a reliable, effective, and safe
alternative to Goldmann reusable prism
tonometry for routine screening as well as
monitoring of glaucoma with the advantages
of eliminating the need for chemical
disinfection and therefore eliminating the risk
of crossinfection.
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Introduction

Disposable prisms are being used instead of
Goldmann reusable prisms for applanation
tonometry at Ayr Hospital since April 2002. The
ever-increasingly busy nature of the clinics
made it difficult to ensure adequate disinfection
of the Goldmann prism after each and every
use. Hence, after discussion with the infection
control department it was decided to move
completely to disposable prism tonometry.
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Tonosafe was chosen as an alternative to the
Goldmann reusable prism. The product
literature on Tonosafe disposable prism
mentions, ‘It is not intended that Tonosafe
should replace the standard Goldmann prisms
for quantitative clinical work, but is extremely
suitable for screening and checking’. The study
by Desai et al' also supported the statement. A
randomized clinical study was carried out to
validate moving completely to disposable prism
tonometry in routine clinical practice including
screening and monitoring of glaucoma patients
and also establish the reliability, efficacy, and
safety of the disposable prism tonometry.

Materials and methods
Patients

Intraocular pressure (IOP) of 400 eyes of 200
patients was checked with both the Goldmann
applanation tonometer (GAT) prism and the
disposable tonometer prism (DTP) after
obtaining informed consent. The study was
conducted over a period of 1 month and the
consecutive patients included were from the eye
casualty, general, and specialists clinics
including glaucoma clinics.

The disposable prism

The device (Tonosafe, Clement Clarke Inc.).
consists of two parts:

e a precision moulded clear acrylic prism that
slots into,
o the holder made of ABS material.

The combined mass of the holder and the
prism is the same as the standard Goldmann
prism (1.65+0.05g). The prism is for single use,
but the holder can be reused. Each pack consists
of five trays, each of which in turn contain 20
disposable sterile prisms and one prism holder.
The slot of the holder is aligned with the
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indexing key moulded into the prism and pushed firmly
and the assembly is then inserted into the plunger of the
tonometer in the conventional way.

Methodology

In the first 100 consecutive patients, the right eye was
first checked by GAT followed by the disposable prism,
while the left eye was first checked by disposable prism
followed by GAT. The order was reversed to eliminate
any error introduced by the first instrument. In the next
100 consecutive patients, the left eye was checked first
with GAT followed by the DTP, while the right eye was
checked by disposable prism followed by GAT. To
eliminate bias, the tonometer dial was returned to

10 mmHg position between two consecutive readings.
Children, one-eyed patients, and patients with corneal
scarring and high astigmatism were excluded from the
study. Unlike GAT, the DTP does not have a red marking
at 43° to measure IOP in patients with high astigmatism.

Results

Table 1 compares the pressure measurements recorded
by the two methods. The mean difference in the IOP
between the two types of prisms was 0.1 mmHg

(SD +1mmHg) with the disposable prism reading being
lower.

The data was analysed using the method described by
Bland and Altman” for assessing agreement between two
methods of clinical measurement. Figure 1 shows the
differences between the disposable prism and the
Goldmann readings plotted against the average of the
two readings. The middle horizontal line represents the
mean difference (0.1 mmHg) and the range of two
standard deviations from the mean is shown by the
dotted lines. The figure shows that the differences were
scattered consistently; there is no suggestion that
readings of very high IOP tend to be subject to any
greater error than those of ‘normal’ IOP levels. In all, 95%
of readings fall between the two dotted lines, that is,
between —2.1 and + 1.9 mmHg (Figure 1).

Discussion

Inadequate disinfection of reusable prisms carries the
risk of crosstransmission of bacterial and viral

Table 1 Comparison table

Applanating prism  Number ~ Mean IOP  Standard ~ Range
of eyes (mmHg)  deviation  (mmHg)

Disposable 400 15.75 5.38 4-62

Goldmann 400 15.85 5.38 4-60
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Figure 1 Bland and Altman plot showing good agreement
of disposable prism tonometry with conventional Goldmann
reusable prism tonometry.

Figure 2 Disposable prism inserted into holder before the
assembly is inserted on the plunger of the tonometer.

conjun(:tivitis.3 Risk of transmission of Hepatitis-C, HIV,
vCJD, acanthamoeba has also been speculated.

In a busy clinic setting, IOP of patients need to be
checked at short intervals and it is difficult to ensure that
the Goldmann prisms are disinfected for the
recommended minimum of 10 min after every use.
MDA®* has also published advice that components of
ophthalmic devices that touch the surface of the eye
should be restricted to single patient use wherever
practicable and where this does not compromise clinical
outcome. To eliminate any potential risk of
crossinfection, DTPs were introduced at Ayr Hospital in
April 2002.

This study was conducted to validate the routine use
of disposable prism tonometry in all clinical patients,
although the Tonosafe leaflet recommends its use for
mainly screening purposes (Figure 2). In our study,
disposable prism tonometry underestimated the value
of Goldmann tonometry by just 0.1 mmHg. The



measurements were reliable over the whole range of IOP
measurements encountered in clinical practice. The study
demonstrates the accuracy and reliability of disposable
prism tonometry when compared to the gold standard of
Goldmann tonometry. We believe the disposable prism
can be used in routine clinical practice for quantitative
clinical work, for screening as well as for monitoring of
glaucoma in patients.

A questionnaire study was conducted after 1 year of
use of disposable prisms to accumulate the experience of
the users at Ayr Hospital. A simple multiple-choice
questionnaire was answered by the 13 ophthalmologists
and 10 nurses involved in measuring IOP with
disposable prisms. Inferences from the study included a
short learning curve (21/23), ease of use (22/23), and
reproducible results (23/23). Problems occasionally
experienced were difficulty in inserting or removing
assembly from some base units (6/23), sharp edges
sometimes causing pain to fingertips during removal of
disposable prism (4/23), glare from prism edge (3/23),
increase in number of wipes required as widening of the
mires due to lid touch (2/23), and an isolated incident of
corneal abrasion (1/23). We feel from our experience that
this new method of disposable tonometry is easy to learn,
easy to use, and reliable.

The risk management department of the Medical
Defence Union was contacted to find out if there have
been any claims regarding transmission of eye infections
via contaminated ophthalmology devices. Although
there have been no claims directly implicating
transmission of infection, there have been a handful of
claims settled arising due to the patient suffering a
chemical burn because the instrument was not
adequately rinsed following disinfection. Certain agents
of chemical disinfection of tonometer prisms like
Sanichlor® have also been associated with atopic
dermatitis and asthma. With the disposable prism we
had one reported incidence of corneal abrasion, but we
feel that there is good circumstantial evidence that
disposable tonometry is safe both to the patient and
observer especially because it avoids problems like
hypoclorite burns.

The main advantage of disposable prism is the
complete elimination of any risk of crosstransmission
of infection. Another advantage is the ease of use.

As it comes in sterile packaging, it can be used and
disposed as against the strict cleaning and disinfection
required daily and in between patients for the
Goldmann prism.

A structural deformity in some of the disposable
prisms having implication on the accuracy has been
reported.® A similar problem was not encountered in
our study. The main disadvantage of disposable prisms
is the cost factor as explained in Table 2. Although not a
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Table 2

Cost per 100 patients
Disposable prism
tonometry

Goldmann prism
tonometry

100 disposable
prism=£62/-

One Goldmann prism: £91/-

Milton and sterile water: £5/-
Nurse time per day in preparing
solution in morning and cleaning
in evening: 15 min

Doctor/nurse time per day for
disinfection in between

patients: 15 min

Medicolegal cost if any
transmission of infection...

Cost per year

Disposable prism Goldmann prism

£10,900/- approximately £2110/- approximately

formal analysis, we feel that our attempt to look at
the cost issue gives an interesting insight into the
cost vs benefit ratio.

In all, 17580 patients attended the Ayr Hospital eye
out-patients department in 1 year from April 2002 to
March 2003 and it cost £10900/- to measure the IOP with
disposable prisms. In the corresponding previous year,
the cost incurred to measure IOP was £910/- for
replacing the 10 Goldmann prisms that were lost/
replaced and £1200/- towards the disinfection solution.

The disposable prism costs just around 62 pence
(cost at Ayr Hospital). Although it adds to the cost of an
out-patient consultation, it amounts only to the price of
two units of single-use local anaesthetic eye-drops
(British National Formulary, 46th edition, September
2003).

Owing to stricter infection control protocols, an
increasing number of eye units in Scotland have
changed their practice to the use of DTP. A telephonic
survey was conducted and to the best of our
knowledge at the time of the study, six ophthalmology
units in Scotland were presently using DTPs. We
believe that disposable prism tonometry may find an
increasing role in IOP measurement in routine clinical
practice in UK.

We conclude that disposable prism tonometry
provides a reliable, effective, and safe alternative to
Goldmann tonometry with the advantages of eliminating
the need for chemical disinfection and eliminating the
risk of crossinfection. It can be used not only for
screening purposes but also for monitoring of glaucoma
in routine clinical practice.

Eye
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