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Abstract

Purpose To determine whether the 1-day

postoperative intraocular pressure (IOP)

check following routine uncomplicated

phacoemulsification is necessary in patients

with pre-existing glaucoma and ocular

hypertension (OHT), if acetazolamide

prophylaxis is used. To investigate the

practice of UK glaucoma specialists in

IOP rise prophylaxis and follow-up

regimes.

Patients and methods The IOP 1-day

postoperatively was analysed against the

last recorded IOP before phacoemulsification

in a cohort of patients with glaucoma or

OHT who underwent uncomplicated

phacoemulsification cataract surgery between

December 2009 and September 2012, where

it was routine practice to give acetazolamide

postoperatively. UK and Eire Glaucoma

Society members were surveyed via an

online questionnaire to analyse practice

among UK glaucoma specialists.

Results One hundred and seven eyes were

studied: 99 with glaucoma and 8 with OHT.

The mean IOP change was � 0.8mmHg with

only two eyes measuring 430mmHg

postoperatively (2%). Both these eyes

received 750mg acetazolamide. Eighteen

(17%) eyes had an IOP rise of at least 30%.

In the survey of practice there were 65

respondents. Twenty-one (32%) respondents

did not use IOP prophylaxis. Only 17 (26%)

of respondents routinely reviewed their

patients 1-day postoperatively.

Conclusion Our prophylactic acetazolamide

regime does not completely eliminate the

risk of an IOP 430mmHg on day 1 post

routine phacoemulsification in glaucoma/

OHT patients. Patients with pre-existing

glaucoma, despite acetazolamide prophylaxis,

will require IOP management decisions

on the first postoperative day after

uncomplicated phacoemulsification surgery.

UK expert practice is non-uniform with

regard to IOP prophylaxis, and the 1-day

review, and further discussion and

formulation of consensus appears necessary.
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Introduction

Phacoemulsification cataract surgery is one

of the most common surgical procedures

worldwide.1–3 It has been suggested that the

1-day postoperative intraocular pressure

(IOP) check post routine uncomplicated

phacoemulsification can be abandoned for a

number of reasons.1,4–7 Some of these include

the fact that new surgical complications are

unlikely to be picked up on the first day, peak

IOP may have already passed, economical

constraints, improved postoperative outcomes

and low complication rates.1,4 However in

patients with glaucoma or ocular hypertension

(OHT), either this approach was not advocated,

or it was recommended that prophylactic

regimes against a raised IOP should be followed
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as investigated in other studies.1,4 The problem with the

vast majority of the studies that have investigated

prophylaxis regimes for a raised IOP is that they have

excluded patients suffering with glaucoma or OHT.8–19

It is of importance to study such regimes specifically in

glaucoma and OHT populations, as it is these patients who

are most at risk of a raised IOP.6,12,20 It has been suggested

that this pressure rise may be transient postoperatively.

However, in patients suffering with glaucoma, even this

transient rise can be potentially dangerous and

management decisions will need to be made in these

cases.11 This study examines the efficacy of an

acetazolamide prophylactic regime in a cohort of glaucoma

and OHT patients. Acetazolamide has been chosen as it is

our routine practice, and its use is common in the United

Kingdom. To the best of our knowledge no similar study of

this cohort size has been conducted previously.

The American Academy of Ophthalmologists (AAO)

in their Preferred Practice Pattern for adult cataract

surgery recommends a postoperative consultation within

48 h for all patients and within 24 h for cases with a high

risk of postoperative complications such as an IOP

spike, functionally monocular patients or cases in which

intraoperative complications occurred.21 However,

The Royal College of Ophthalmologists (RCOphth) state

in its latest cataract surgery guidelines that routine first-

day postoperative review is no longer in widespread use

but may be required in patients with glaucoma.7

We therefore thought it important to investigate the

practice of UK ophthalmologists, with a subspecialty

interest in glaucoma, in this regard concerning with

glaucoma and OHT.

Materials and methods

Case notes were reviewed for all patients with OHT or

glaucoma who underwent phacoemulsification cataract

surgery between December 2009 and September 2012 on

a single morning operating list where it was routine

practice to give acetazolamide postoperatively. All cases

were performed by one glaucoma specialist consultant

surgeon, or a trainee and directly supervised by the same

consultant surgeon, at a large tertiary referral teaching

hospital in the United Kingdom. Exclusion criteria

included those with surgical complications, those whose

medication charts were missing from the records and

those who underwent combined procedures. The IOP at

listing for surgery was compared with the IOP measured

on day 1 postoperatively with Goldmann applanation

tonometry. The last IOP check was either performed on

the day of the surgery or at listing.

Phacoemulsification was performed using a divide

and conquer technique using a three-step self-sealing

corneal incision with the use of either Haelon (in cases

with sharp needle anaesthesia) or Visthesia (Carl Zeiss

Meditec, Jena, Germany) and Haelon (Abbott Medical

Optics Inc., Abbott Park, IL, USA) (in cases under topical

anaesthesia). A three-piece silicone IOL was placed in the

capsular bag in all cases with forceps rather than an

injector. Special care was taken to remove all viscoelastic

at the close of surgery. All patients received a course of

acetazolamide (Diamox sustained release) post-

operatively. Two regimes were used: a total of 250 or

750 mg with the protocol decided upon by the same

consultant Ophthalmologist and dependent on multiple

factors based upon circumstances individual to each

case. The major factors considered were: age, medical

comorbidities, past ocular history and the degree of

glaucoma damage in the eye as measured by field defect.

A greater field loss was a major factor in the decision.

The 250 mg regime consisted of one 250 mg tablet of

acetazolamide postoperatively. The 750 mg regime

consisted of one 250 mg acetazolamide tablet post-

operatively, another 250 mg acetazolamide tablet on the

evening of the surgery and a final 250 mg tablet on the

morning after surgery. The first acetazolamide tablet was

administered by the day case nursing staff, thus this dose

can be guaranteed. However, as the patients were

discharged on the day of surgery, there was no provision

to guarantee compliance of taking further doses. On the

day of surgery, all usual glaucoma drops were given

except pilocarpine. No further topical glaucoma

medications were given that day as a pad was worn

until the next day.

Visual fields were performed with an automated

Humphrey field analyser (24/2 and 10/2 programmes

where appropriate) and the IOLMaster (Zeiss) biometry

machine was used to measure axial length.

The survey of practice among UK ophthalmologists

was carried out using the UK and Eire Glaucoma Society

website (UKEGS) email database. The survey was

distributed via an emailed link to an online survey

service. The invitation to participate stated that it was

for consultant ophthalmologists with an interest/

subspecialty training in glaucoma and also stated that the

aim was to ‘study practices regarding IOP checks post

routine uncomplicated phacoemulsification in glaucoma

or OHT patients who are on drop treatment for raised

IOP’. We specifically stated that we are interested in

patients who met the following criteria: diagnosed

with glaucoma or OHT, have undergone routine

uncomplicated phacoemulsification and are on drop

treatment to lower IOP. We chose to focus on those

with a subspecialty interest in glaucoma as these

surgeons are likely to have a higher caseload of

glaucoma patients undergoing cataract surgery. The

questionnaire was administered after collecting data

for the study.
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The two-tailed Fisher exact test was used for statistical

analysis.

Results

Table 1 shows the patient characteristics. One hundred

and seven cases were identified. Sixty-nine (64%) had

750 mg acetazolamide in total postoperatively and

38 (36%) had 250 mg. The mean IOP change was

� 0.8 mm Hg 1 day postoperatively compared with the

IOP at listing. Two eyes (2%) measured an IOP

430 mm Hg on the last visit before surgery. Both these

eyes had a diagnosis of narrow-angle glaucoma and both

of these patients had received the 750 mg acetazolamide

regime. Four (4%) eyes had a postoperative IOP of

26–30 mm Hg. Eighteen (17%) eyes had an IOP rise of at

least 30%. Of the 63 eyes with glaucoma that had 750 mg

acetazolamide, 10 (16%) had an IOP rise of at least

30% on day 1. In total, 20 mm Hg was the highest

postoperative IOP from the 16 cases that had a previous

functioning trabeculectomy. The mean number of IOP

drop-lowering medications for all cases was 1.16

medications (range 0–4) per eye. Eighty-three eyes had a

preoperative IOP o21 mm Hg: Fifty-two (63%) of these

were on pharmacological IOP-lowering medication.

Central corneal oedema was found in nine (8.4%) eyes

on the first postoperative day. Iris hooks were used in

six (5.7%) cases. Visthesia was used in eleven (10.5%)

cases. Seventeen (16%) cases were performed entirely

(16) or part-performed (1) by a trainee surgeon

supervised by the same consultant surgeon who

performed the remaining cases. Ninety-six (90%) of cases

were performed under local anaesthesia with the

remainder under general anaesthesia.

For the two cases with a postoperative IOP of

430 mm Hg (34 and 36 mm Hg), no predictive factors

were found from the data we have collected as presented

already for the entire cohort. The following factors were

present in one case but were not found to be associated

with an elevated IOP of 430 mm Hg: postoperative

central corneal oedema (P¼ 0.18), diabetes (P¼ 0.35),

surgery performed by a trainee (P¼ 0.28). Neither case

had an absolute visual field loss in the central 10 degrees

of vision (only 24/2 visual fields were available for these

two cases). The highest recorded IOPs prior to cataract

surgery were 26 and 24 mm Hg. These patients were not

having surgery in the period immediately following a

presentation with acute (or acute on chronic) angle

closure glaucoma. The diagnosis in both of these patients

was primary open-angle glaucoma (OAG). The

postoperative IOP time course for these two cases

was as follows: Case 1: preoperative IOP 18 mm Hg.

Acetazolamide at the higher dosing regime was given for

3 days postoperatively—longer than our usual regime.

At the 1 week visit (4 days after stopping acetazolamide)

IOP was back to 15 mm Hg on the same drops as

preoperatively (patient on four IOP-lowering

medications). IOP stayed controlled over the following

2 years. The IOP on day 1 at 34 mm Hg was the only IOP

measuring 420 mm Hg in that time period. Case 2:

preoperative IOP 16 mm Hg. The IOP on day 1 was 36

and 31 mm Hg on day 10 postoperatively on just one

IOP-lowering medication. The disc was not badly

damaged. The IOP was 16 mm Hg at 3 weeks

Table 1 Patient characteristics

Patient characteristic n %

Number of cases 107 100
Glaucoma 99 93
OHT 8 7
Male 46 43
Female 61 57
Mean age (y) 73.11 (range 32–92) —
No pre-existing IOP-lowering treatment 34 32
One IOP drop-lowering medication 35 33
Two IOP drop-lowering medications 26 24
Three IOP drop-lowering medications 11 10.2
Four IOP drop-lowering medications 1 0.9
Humphrey 10/2 visual field available 25 23

Absolute defect on at least one point tested on 10/2 field 18 17
Humphrey 24/2 visual field available 76 71

Absolute defect within central 10 degrees of vision on 24/2 field 16 15
Mean axial length (mm) 23.28 (range 20.02–31.5) —
Previous laser iridotomy 24 23
Diabetes 32 30
Previous functioning trabeculectomy 16 15

Abbreviations: n, number of cases assessed; %, percentage of cases assessed.
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postoperatively on two IOP-lowering medications.

The IOP was not raised again. The IOP was considered

satisfactory at 36 mm Hg as the disc was not badly

damaged. As the IOP had not subsided at day 10, an

extra IOP-lowering medication was added.

For the cases with a preoperative IOP 425 mm Hg,

the average time between this IOP check and surgery

was 14.3 days. For one of these patients, the IOP was

checked on the same day prior to surgery. None of

these cases received a preoperative mannitol infusion.

Figure 1 shows the last IOPs recorded before surgery

and the 1-day postoperative IOPs in the cohort. Table 2

shows the percentage change in IOP 1-day postoperative

compared with the last recorded IOP before surgery.

Table 3 shows the summary of answers to the

questionnaire sent to the membership of the UKEGS

regarding their practice. The survey was sent to 317

members of the UKEGS. Sixty-five members responded,

thus giving a response rate of 21%. Not all the members

are of consultant status and only consultants were

asked to respond.
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Abbreviations: n = number of cases assessed, % = percentage of cases assessed

Last IOP recorded before
surgery

IOP (mmHg) n % n %
11 10 16 15
29 27 34 32
43 40 38 36
14 13 13 12
8 7 4 4
2 2 2 2

Total 107 100 107 100

IOP one day post-op

1-10
11-15
16-20
21-25
26-30
31-40

Figure 1 Last IOP recorded before surgery and IOP 1-day postoperatively (graph represents cases with either a preoperative or
postoperative IOP 425 mm Hg).

Table 2 Percentage IOP change one day postoperatively from
last visit before surgery

Percentage IOP change
one day postoperatively (%) n %

o� 30 19 18
� 30 to o� 20 8 7
� 20 to o� 10 15 14
� 10 to o0 13 12

0 11 10
40–10 8 7
410–20 7 7
420–30 8 7
430 18 17
Total 107 100

Abbreviations: n, number of cases assessed; %, percentage of cases assessed.
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Discussion

The first day review has many benefits such as the

early detection of early postoperative complications,

reassurance for the patient and as a training-aid for

junior surgical staff.1,6 Its implementation is under

debate for many reasons. Some of these include the fact

that new surgical complications are unlikely to be picked

up on the first day, peak IOP may have already passed,

improved postoperative outcomes and reducing

complication rates.1,4 With increasing pressures upon the

health-care system and increasing workloads expected of

health-care professionals, a balance clearly needs to

be struck. In order to dispense safely with the 1-day

postoperative check following uncomplicated

phacoemulsification in eyes with glaucoma and OHT,

clinicians need to be certain that the rate of sight-

threatening complications is in line with eyes with no

ocular comorbidities.4

It has been shown that transient spikes in IOP have no

effect on the visual field in normal patients.22,23 However,

in patients with a compromised disc, even transient

elevations in IOP have been suggested to have a

negative impact on patients with pre-existing severe

defects.11,20,22–29 Yasutani et al30 have even demonstrated

that, without additional therapy, glaucomatous eyes have

Table 3 Results of the survey of UK ophthalmologists from UK and Eire Glaucoma Society regarding their practice on 1-day
postoperative checks and postoperative IOP rise prophylaxis post routine uncomplicated phacoemulsification cataract
surgery in glaucoma and OHT patients

Question
Response
count %

Do you routinely review patients the next day after surgery?
Yes 17 26
No 48 74
Total 65 100

Do you measure IOP in this consultation? (of those who answered yes to question 1)
Yes 18 95
No 1 5
Total 19 100

How many weeks postoperatively do you routinely see patients? (of those who answered no to question 1)
1 week 20 38
2 week 13 25
Other 20 38
Total 53 100

Further details from those who answered ’other’:
Same day 1 5
Next day if clinically indicated preoperatively 10 50
42 weeks 7 35
Other 2 10
Total 20 100

Which denomination of health-care professional usually performs the postoperative check?
Ophthalmologist 49 75
Optometrist 11 17
Nurse specialist 18 28
Other 3 5
Total 65 100

Do you routinely use any prophylaxis to prevent against raised IOP postoperatively?
Yes 44 68
No 21 32
Total 65 100

Further details from respondents who use prophylactic agents
Acetazolamide 30 64
Acetazolamide under certain clinical conditions 7 15
Acetazolamide in addition to other IOP-lowering agents 6 13
Agents other than acetazolamide 4 9
Total 47 100
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an elevated IOP on the first postoperative day, which can

worsen until the third day before gradually decreasing.

This is in contrast to normal eyes in which the IOP

reduces from the first day.30

The majority of studies that have investigated omitting

the 1-day postoperative check have either counselled

against omitting this 1-day postoperative review

in patients with pre-existing glaucoma or OHT, or

recommended the use of prophylactic IOP-lowering

regimes as investigated in other studies.1,4 The problem

with most of the studies that have investigated

prophylactic regimes for a raised IOP is that they have

excluded patients suffering with glaucoma or OHT.8–19

This makes it very difficult to extrapolate the results of

such studies to glaucoma and OHT patients. It can be

logically presumed that for a large cohort of patients

the overall IOP will be lowered by most prophylactic

regimes. However, it is not possible to use these

studies to know if these regimes will reduce the

postoperative IOP to a sufficiently low level in

patients with glaucoma/OHT.

Kanellopoulos et al31 did include glaucoma patients

in their study of prophylactic timolol and acetazolamide.

However, they only had six cases of glaucoma in their

study and by their own statement ’this study did not

address prophylaxis in patients with pre-existing

glaucoma or a known history of ocular hypertension’.

Takmaz et al32 also studied a prophylactic regime,

using bimatoprost, but limited their cohort to cases

with pseudoexfoliation (PXF) syndrome (without

glaucomatous change) where it is recognised that

phacoemulsification surgery can result in IOPs

430 mm Hg in 17% of PXF glaucoma.33 Levkovitch-

Verbin et al34 conducted a prospective randomised

double-masked trial to examine the use of timolol in

post phacoemulsification IOP rise in glaucoma and PXF

patients. Their regime of one drop of timolol maleate

postoperatively did eliminate pressure spikes of

430 mm Hg in glaucoma patients compared with no

timolol treatment. However, although their total cohort size

was large, only 33 were glaucoma patients. Pressure-spike

data specifically at 1-day postoperatively in this study were

not available for comparison with our own study.

The best comparator to our study has been conducted

by Fogagnolo et al35 who carried out a prospective

study on the use of acetazolamide to control IOP post

phacoemulsification in OAG patients. In their cohort,

20% of the 30 OAG eyes without IOP prophylaxis

showed an IOP 430 mm Hg following surgery compared

with none of the 30 OAG patients who had received

acetazolamide (250 mg 1 and 6 h postoperatively).

They found a statistically significant reduction in

postoperative IOP compared with no IOP-lowering

prophylaxis. Our much larger study, although using

different postoperative regimes for acetazolamide

ingestion, indicates that even using dosages above that

used by Fogagnolo, IOP spikes to levels 430 mm Hg and

IOPs measuring 430% above preoperative levels are not

eliminated. This suggests that, in the absence of other

data, the 1-day postoperative review should not be

eliminated for patients with glaucoma.

Slabaugh et al36 have conducted a retrospective

analysis of 1-day postoperative IOP in a large number of

glaucoma patients undergoing phacoemulsification.

Sixty-seven of the patients in their cohort received

acetazolamide prophylaxis. Their regime consisted of

500 mg 6-h postoperatively and 500 mg the next morning.

They found a statistically significant benefit of using this

regime vs no IOP prophylaxis in preventing a postopera-

tive IOP spike. However, 27 of their 45 (60%) cases

identified as having a postoperative ’spike’ did receive

this acetazolamide regime. It is also worth noting that

their definition of a postoperative ’spike’ is defined as an

IOP 450% above baseline IOP. This makes comparison

of their data with other studies more difficult as the

majority of these use an absolute value of IOP (mm Hg)

elevation. Nevertheless, this study lends further weight

behind our conclusion that no prophylactic regime has

enough evidence to dispose of the 1-day postoperative

IOP check in glaucoma patients entirely.

Without a further study we do not know whether

surgery on a similar group of eyes would have resulted

in a significant IOP spike within a few hours of surgery.

Neither can we state that there will not be a ’spike later’

if an IOP measured postoperatively on the same day is

acceptable. Table 4 shows a comparison of our results

with other studies that have measured IOP 1-day

postoperatively. For the purpose of this analysis, we have

extracted the data for glaucoma and OHT patients from

their cohort data. As can be seen, our regime does

significantly reduce the risk of a significantly elevated

IOP 1-day postoperatively, even in those where some

form of prophylaxis was used. An explanation for our

regime of acetazolamide being statistically more effective

at reducing a pressure spike at 24 h postoperatively than

the 2008 study by Shingleton et al,33,37 could be that their

entire cohort had PXF syndrome with its increased

risk of postoperative IOP spikes.

In the two cases in our study with an IOP 430 mm Hg,

we could not find any predictive factor from the data we

collected. It is possible that there were factors in the

history of these cases that predisposed them to this

elevated IOP. It is, however, pertinent that both these

cases received the 750 mg acetazolamide regime and not

the lower dosage. There were, however, only two cases in

a sample of over 100 patients, thus the validity of

the statistical tests conducted needs to be considered

when assessing predictive factors.
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There appears to be no evidence that any

prophylactic agent will reduce the postoperative IOP

rise to a sufficient level in glaucomatous eyes for the

1-day postoperative check to be omitted. Together

with the increased susceptibility of glaucoma eyes

to a transiently elevated IOP,11,20,22,24–29,36,38 it would

appear risky to omit this 1-day postoperative

check in such eyes, regardless of the prophylactic

regime used.

There are many suggestions to explain the

pathogenesis behind the IOP spike postoperatively.

These include mechanical deformation of the trabecular

meshwork, surgical trauma, inflammation and

haemorrhage, prostaglandin release, capsulorhexis size,

peripheral anterior synechiae, pigment dispersion,

retained lens material and viscoelastic materials.32,39–42

Although it is possible that greater (or less) care was

taken by our team when performing the surgery, and in

particular when removing the viscoelastic agent, it is

likely that our results would be similar to other

surgeons experienced in phacoemulsification surgery

(the supervising consultant had been performing

phacoemulsification routinely for 16 years when the first

patients had surgery). The prevalence of advanced field

loss in our cohort of patients undergoing cataract surgery

(32% having defects within 10 degrees of fixation)

emphasises the importance of routinely considering

IOP prophylaxis and review regimes in a glaucoma

practice.

Our study has limitations in view of its retrospective

nature and the variable times between preoperative and

postoperative review. IOP measurements were not

corrected for individual central corneal thickness and

other corneal biomechanical measures. However, we feel

that as measurements were being compared between

individuals and not groups this should have little

significance.43

The postoperative period beyond 1 day may pose a

risk for IOP spikes. Our study is limited to an analysis

of the IOP 1-day postoperatively and the analysis of

prophylaxis of IOP rise outside of this time frame is

not within the scope of our data.

We have included patients with a functioning

trabeculectomy as we wanted to represent our full

case-load in this study. There is an argument that our

data would be purer were this data to be excluded,

however, we have given the number of cases in this

category. Acetazolamide compliance beyond the first

dose was also not controlled.

The results of our survey also need to be considered in

light of the response rate of 21%; regardless of the fact

that not all the members are of consultant status and only

consultants were asked to respond.

It has been widely suggested that the 1-day

postoperative check after routine uncomplicated

phacoemulsification cataract surgery can be omitted.1,4–7

However, in patients with glaucoma or OHT, this

approach was not advocated.1,4 The AAO recommends a

review within 24 h for all patients at risk of an IOP

spike.21 This would, of course, include those with

glaucoma and OHT. In 2001, the RCOphth changed its

guidance, suggesting that patients do not need to be seen

within 48 h in all cases.44,45 Current (2010) RCOphth

guidance states that in some cases of glaucoma, a first

day postoperative review may be required.7 Our study

supports these guidance statements and we would

suggest that until further evidence is available, all cases

of glaucoma should be reviewed as it is not possible

to predict sufficiently accurately which eyes will record

significantly high IOPs at this time point. Although, to

Table 4 Comparison of data from other studies with data from this study

Study/year

IOP threshold
of study
(mmHg)

Number of glaucoma or OHT patients above
threshold IOP 1-day postoperatively/total
number of glaucoma or OHT patients

Comparison with this study

Odds ratio P-value

Alwitry et al4 430 13/68 12.41 o0.001
Yasutani et al30 430 4/32 7.5 0.025
Shingleton et al33,a 430 41/240 10.82 o0.001
Kim et al43

Z23b 30/70 2.59 o0.01
Shingleton et al46,c 430 5/32 9.72 o0.01
Pohjalainen et al28

Z30d 15/38 10.97 o0.001
(This study) (430) (2/107) — —
(This study) (425) (6/107) — —
(This study) (421) (24/107) — —

a The following medications were given postoperatively: 500 mg acetazolamide, topical b-blocker and topical a-agonist.
b The data used to generate statistics from our study were that of a postoperative IOP of 421 mm Hg.
c All glaucoma eyes received a drop of timolol 0.5% and brimonidine tartrate 0.15% postoperatively.
d The data used to generate statistics from our study were that of a postoperative IOP of 425 mm Hg.
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our knowledge there has been no survey of practice

among AAO members, the results of our questionnaire

to the members of the UKEGS are of particular interest.

With knowledge of our data, it would be interesting to

know how many of the 48 (74%) respondents who

currently do not routinely review their patients the day

after surgery would change their practice. Additionally,

it would be of interest to know whether the 21 (32%) of

respondents who do not use any prophylaxis agent

would do likewise. Specific guidance from expert bodies

is long overdue on this controversial subject.

Summary

What was known before

K Glaucoma and OHT patients undergoing routine
phacoemulsification cataract surgery are at an increased
risk of an IOP spike postoperatively.

K Various prophylactic strategies against a raised IOP
postoperatively have been suggested.

K UK glaucoma specialists’ IOP prophylaxis strategies and
their opinions concerning the necessity for a 1-day
postoperative review have not been investigated
previously.

What this study adds
K Prophylaxis with acetazolamide, even in high doses,

reduces but does not eliminate the risk of significantly
elevated IOP (430 mm Hg) 1-day post routine
uncomplicated phacoemulsification cataract surgery.

K It is not possible to predict which eyes will have a
significant IOP spike in this scenario.

K UK glaucoma specialists’ practice varies concerning their
postoperative plan for glaucoma patients undergoing
phacoemulsification surgery with one-third not using
prophylaxis for raised IOP and only one-quarter
performing a routine 1 day postoperative IOP review.

Conflict of interest

SAV received honoraria from drug companies that

manufacture and promote anti-glaucoma medication for

lecturing, organising educational activities and sitting on

expert panels. AG declares no conflict of interest.

Acknowledgements

We would like to acknowledge Mrs Alison Adair for her

assistance with obtaining case notes and other logistical

assistance. We would like to acknowledge Mr Anthony

King for access to the UKEGS members for our survey.

References

1 Chatziralli IP, Sergentanis TN, Kanonidou E, Papazisis L.
First postoperative day review after uneventful

phacoemulsification cataract surgery: is it necessary? BMC

Res Notes 2012; 5: 333
2 Forooghian F, Agrón E, Clemons TE, Ferris 3rd FL, Chew

EY. Age-Related Eye Disease Study Research Group. Visual

acuity outcomes after cataract surgery in patients with age-

related macular degeneration: age-related eye disease study

report no. 27. Ophthalmology 2009; 116: 2093–2100.
3 Syam PP, Eleftheriadis H, Casswell AG, Brittain GP, McLeod

BK, Liu CS. Clinical outcome following cataract surgery in

very elderly patients. Eye 2004; 18: 59–62.
4 Alwitry A, Rotchford A, Gardner I. First day review after

uncomplicated phacoemulsification: is it necessary? Eur J

Ophthalmol 2006; 16(4): 554–559
5 Tinley CG, Frost A, Hakin KN, McDermott W, Ewings P.

Is visual outcome compromised when next day review is

omitted after phacoemulsification surgery? A randomised

control trial. Br J Ophthalmol 2003; 87(11): 1350–1355.
6 Tan JH, Newman DK, Klunker C, Watts SE, Burton RL.

Phacoemulsification cataract surgery: is routine review

necessary on the first post operative day? Eye (Lond) 2000;

14(Pt 1): 53–55
7 Royal College of Ophthalmologists. Cataract surgery

guidelines. RCO: London, UK, 2010.
8 Lai JS, Chua JK, Leung AT, Lam DS. Latanoprost versus

timolol gel to prevent ocular hypertension after

phacoemulsification and intraocular lens implantation.

J Cataract Refract Surg 2000; 26: 386–391.
9 Rainer G, Menapace R, Findl O, Patternel V, Kiss B,

Georgopoulos M. Effect of topical brimonidine on

intraocular pressure after small incision cataract surgery.

J Cataract Refract Surg 2001; 27: 1227–1231.
10 Rainer G, Menapace R, Schmetterer K, Findl O,

Georgopoulos M, Vass C. Effect of dorzolamide

andlatanoprost on intraocular pressure after small incision

cataract surgery. J Cataract Refract Surg 1999; 25: 1624–1629.
11 Bomer TG, Lagraze WDA, Funk J. Intraocular pressure rise

after phacoemulsification with posterior chamber lens

implantation: effect of prophylactic medication, wound

closure, and surgeon’s experience. Br J Ophthalmol 1995;

79(9): 809–813.
12 Rainer G, Menapace R, Findl O, Patternel V, Kiss B,

Georgopoulos M. Intraindividual comparison of the effects

of a fixed dorzolamide–timolol combination and latanoprost

on intraocular pressure after small incision cataract surgery.

J Cataract Refract Surg 2001; 27: 706–710.
13 Cetinkaya A, Akman A, Akova YA. Effect of topical

brinzolamide 1% and brimonidine 0.2% on intraocular

pressure after phacoemulsification. J Cataract Refract Surg

2004; 30: 1736–1741.
14 Dayanir V, Ozcura F, Kir E, Topaloglu A, Ozkan SB,

Aktunc T. Medical control of intraocular pressure after

phacoemulsification. J Cataract Refract Surg 2005; 31:

484–488.
15 Borazan M, Karalezli A, Akman A, Akova YA. Effect of

antiglaucoma agents on postoperative intraocular pressure

after cataract surgery with Viscoat. J Cataract Refract Surg

2007; 33: 1941–1945.
16 Pharmakakis N, Giannopoulos K, Stasinos S, Makri OE,

Georgakopoulos CD. Effect of a fixed brimonidine-timolol

combination on intraocular pressure after

phacoemulsification. J Cataract Refract Surg 2011; 37:

279–283.

Postoperative IOP check needed post uncomplicated phacoemulsification
A Gupta and SA Vernon

1306

Eye



17 Cekic O, Batman C. Effect of intracameral carbachol on
intraocular pressure following clear corneal
phacoemulsification. Eye (Lond) 1999; 13(Pt 2): 209–211.

18 Ermis SS, Ozturk F, Inan UU. Comparing the effects of
travoprost and brinzolamide on intraocular pressure after
phacoemulsification. Eye (Lond) 2005; 19(3): 303–307.

19 Solomon KD, Stewart WC, Hunt HH, Stewart JA, Cate EA.
Intraoperative intracameral carbachol in
phacoemulsification and posterior chamber lens
implantation. Am J Ophthalmol 1998; 125(1): 36–43.

20 Browning AC, Alwitry A, Hamilton R, Rotchford A,
Bhan A, Amoaku WM. Role of intraocular pressure
measurement on the day of phacoemulsification cataract
surgery. J Cataract Refract Surg 2002; 28: 1601–1606.

21 American Academy of Ophthalmology Cataract and
Anterior Segment Panel. Preferred Practice Patterns

Guidelines. Cataract in the Adult Eye. American Academy of
Ophthalmology: San Francisco, CA, USA, 2011.

22 Tranos PG, Wickremasinghe SS, Hildebrand D, Asaria R,
Mearza A, Ghazi-Nouri S et al. Same-day versus first-day
review of intraocular pressure after uneventful
phacoemulsification. J Cataract Refract Surg 2003; 29(3):
508–512.

23 Radius RL, Maumenee AE. Visual field changes following
acute elevation of intraocular pressure. Trans Sect
Ophthalmol Am Acad Ophthalmol Otolaryngol 1977; 83: 61–68.

24 Savage JA, Thomas JV, Belcher III, CD, Simmons RJ.
Extracapsular cataract extraction and posterior chamber
intraocular lens implantation in glaucomatous eyes.
Ophthalmology 1985; 92: 1506–1516.

25 Hayreh SS. Anterior ischemic optic neuropathy: IV.
Occurrence after cataract extraction. Arch Ophthalmol 1980;
98: 1410–1416.

26 McGuigan LJB, Gottsch J, Stark WJ, Maumenee AE, Quigley
HA. Extracapsular cataract extraction and posterior
chamber lens implantation in eyes with preexisting
glaucoma. Arch Ophthalmol 1986; 104: 1301–1308.

27 Vu MT, Shields MB. The early postoperative pressure course
in glaucoma patients following cataract surgery. Ophthalmic
Surg 1988; 19: 467–470.

28 Pohjalainen T, Vesti E, Uusitalo RJ, Laatikainen L.
Phacoemulsification and intraocular lens implantation in
eyes with open-angle glaucoma. Acta Ophthalmol Scand
2001; 79(3): 313–316.

29 Jurgens I, Matheu A, Castilla M. Ocular hypertension after
cataract surgery: a comparison of three surgical techniques
and two viscoelastics. Ophthalmic Surg Lasers 1997; 28(1):
30–36.

30 Yasutani H, Hayashi K, Hayashi H, Hayashi F. Intraocular
pressure rise after phacoemulsification surgery in glaucoma
patients. J Cataract Refract Surg 2004; 30(6): 1219–1224.

31 Kanellopoulos AJ, Perry HD, Donnenfeld ED. Timolol gel
versus acetazolamide in the prophylaxis of ocular
hypertension after phacoemulsification. J Cataract Refract
Surg 1997; 23(7): 1070–1074.

32 Takmaz T, Can I, Gurdal C, Kurkcuoglu P, Asik S. Effect of
bimatoprost on intraocular pressure after

phacoemulsification in eyes with exfoliation syndrome. Acta
Ophthalmol Scand 2007; 85(3): 262–266.

33 Shingleton BJ, Laul A, Nagao K, Wolff B, O’Donoghue M,

Eagan E et al. Effect of phacoemulsification on intraocular

pressure in eyes with pseudoexfoliation: single-surgeon

series. J Cataract Refract Surg 2008; 34(11): 1834–1841.
34 Levkovitch-Verbin H, Habot-Wilner Z, Burla N, Melamed S,

Goldenfeld M, Bar-Sela SM et al. Intraocular pressure

elevation within the first 24 hours after cataract surgery

in patients with glaucoma or exfoliation syndrome.

Ophthalmology 2008; 115(1): 104–108.
35 Fogagnolo P, Centofanti M, Figus M, Frezzoti P, Ligorio P,

Lembo A et al. Short-term changes in intraocular pressure

after phacoemulsification in glaucoma patients.

Ophthalmologica 2012; 228(3): 154–158.
36 Slabaugh MA, Bojikian KD, Moore DB, Chen PP. Risk

factors for acute postoperative intraocular pressure

elevation after phacoemulsification in glaucoma patients.

J Cataract Refract Surg 2014; 40(4): 538–544.
37 Pohjalainen T, Vesti E, Uusitalo RJ, Laatikainen L.

Intraocular pressure after phacoemulsification and

intraocular lens implantation in nonglaucomatous eyes

with and without exfoliation. J Cataract Refract Surg 2001;

27(3): 426–431.
38 Kandarakis A, Soumplis V, Karampelas M, Panos C,

Kyriakos N, Baxevanakis A et al. Efficacy of brimonidine in

preventing intraocular pressure spikes following

phacoemulsification in glaucoma patients. Eur J Ophthalmol
2010; 20(6): 994–999.

39 Ahmed II, Kranemann C, Chipman M, Malam F. Revisiting

early postoperative follow-up after phacoemulsification.

J Cataract Refract Surg 2002; 28(1): 100–108.
40 Krug Jr JH. Glaucoma after Cataract Surgery. In: Albert DM,

Jakobiec FA (eds) Principles and Practice of Ophthalmology.
2nd edn. WB Saunders: Philadelphia, PA, USA, 2000,

pp 2824–2834.
41 Lundgren B, Holst A, Torngren L, Wickstrom K.

Inflammatory response after conventional extracapsular

lens extraction or phacoemulsification in rabbit eyes. ARVO

abstract 1077. Invest Ophthalmol Vis Sci 1993; 34: 918.
42 Cekic O, Batman C. Effect of capsulorhexis size on

postoperative intraocular pressure. J Cataract Refract Surg
1999; 25: 416–419.

43 Kim JY, Jo MW, Brauner SC, Ferrufino-Ponce Z, Ali R,

Cremers SL et al. Increased intraocular pressure on the first

postoperative day following resident-performed cataract

surgery. Eye (Lond) 2011; 25(7): 929–936.
44 Goh D, Lim N. Day 1 review following cataract surgery: are

we seeing the precise details? Br J Ophthalmol 2002; 86(4):

481–482
45 Royal College of Ophthalmologists. Cataract surgery

guidelines. RCO: London, UK, 2001.
46 Shingleton BJ, Rosenberg RB, Teixeira R, O’Donoghue MW.

Evaluation of intraocular pressure in the immediate

postoperative period after phacoemulsification. J Cataract
Refract Surg 2007; 33(11): 1953–1957.

Postoperative IOP check needed post uncomplicated phacoemulsification
A Gupta and SA Vernon

1307

Eye


	Is the 1-day postoperative IOP check needed post uncomplicated phacoemulsification in patients with glaucoma and ocular hypertension?
	Introduction
	Materials and methods
	Results
	Discussion
	Acknowledgements
	References




