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Abstract 

Importance Monitoring the results of selective laser trabeculoplasty (SLT) on 

intraocular pressure (IOP) using a home rebound tonometry.  

Background To evaluate the role of Icare® HOME tonometry in open-angle glaucoma 

patients being treated with SLT. 

Design A clinic-based prospective case study. 

Participants 14 eyes from 14 patients diagnosed with primary open-angle glaucoma 

were recruited. 

Methods The trabecular meshwork of each eye was treated 360° with a frequency 

doubled Q-switched Nd:YAG laser. IOP was measured four times a day for a week 

before and after SLT. On the day of SLT, the patients were required to measure the 

IOP in the evening to record any IOP spikes. 

Main outcomes and Measures The use of Icare® HOME in following up patients post 

laser trabeculoplasty without the need for clinic attendance 

Results Icare® HOME recorded a significant reduction of 5.12mmHg in the mean IOP 

post SLT (95% confidence interval [CI] 3.75－6.50mmHg, P <0.001). The maximum 

IOP was also reduced by 6.14mmHg (95% CI 3.07－9.21, P <0.001) with no IOP 

spikes recorded post SLT. There was a reduction in IOP fluctuation post SLT by 

1.07mmHg (95% CI 0.24－1.89mmHg, P = 0.021). No adverse effects for using the 

Icare® HOME were reported by the study participants. 

Conclusion and Relevance This methodology could be highly useful for facilitating 

safe follow-up of patients residing in remote and rural areas, thus reducing healthcare 

cost with better information on IOP. 
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Background 

Glaucoma is a neurodegenerative disease that accounts for the majority of irreversible 

blindness worldwide. 1  It is estimated that the number of patients with glaucoma in 

Australia will increase from 208,000 patients in 2005 to 380,000 in 2020, with an 

estimated $2.3 billion increase in the total cost of management. 2 The most important 

risk factor for glaucoma is elevated and/or fluctuating intra-ocular pressure (IOP). 3 

Normal IOP may be defined by population studies as the value within 2 standard 

deviations of the mean encompassing 95% of the normal population, or approximately 

10-21 mmHg. Diurnal variation of IOP in normal individual ranges between 2 to 6

mmHg over a period of 24-hour, while it may vary widely in glaucoma patients by 10 

mmHg or more. 4, 5 

For patients with glaucoma, the therapeutic IOP target is individually determined 

depending on the disease severity, the rate of progression and the vision-related 

quality of life. If the IOP is noted to be higher than the targeted level, additional 

treatment is recommended. It has been reported that greater fluctuation in IOP may be 

associated with glaucoma progression. 6 Thus, accurate and frequent IOP 

measurements at different time points are imperative 

Goldmann applanation tonometry (GAT) is the gold standard in measuring IOP and is 

typically conducted twice a year by a clinician at an eye clinic. This may be insufficient 

for a patient who is rapidly progressing and requires frequent IOP monitoring and It 

could be challenging for patients especially those living in remote areas. Recently, 

Icare® HOME tonometry has been developed for glaucoma patients to self-monitor 

their IOP at home at different times in a day. It aims to record diurnal changes of IOP 

and detect any IOP spikes that occurs outside office hours.  Several studies reported 

Icare® rebound tonometry to be well-tolerated by the majority of patients, offers reliable 



IOP measurement which correlates with GAT, and is valuable in managing paediatrics 

7, 8 and adult patients. 9-12  

Several studies have demonstrated the role of selective laser trabeculoplasty (SLT) in 

reducing IOP in patients with glaucoma either as a primary or an adjunctive treatment. 

18, 19 Realini reported that more than 75% of patients had mean IOP reductions of 

approximately 40% without the need for medical therapy for at least a year with a 

single dose of SLT.19 Another study by Gazzard et al has reported 74.2% of 356 

patients with SLT did not require topical drops to control the IOP for 36 months after 

the SLT. Moreover, eyes received SLT were on target IOP level for more visits than the 

ones treated with drops and required no glaucoma surgery to lower IOP in compare to 

the medical drops group. 20 

In the current study, we aimed to evaluate the feasibility and efficacy of Icare® HOME 

tonometry as an initial method for IOP follow-up after SLT in patients with primary 

open-angle glaucoma, to investigate the time-course of IOP reduction following SLT 

and understand the incidence of IOP spikes. 

 

Methods 

The study was approved by the South Australia Human Research Ethics Committee 

(SAHREC) and adhered to the tenets of the Declaration of Helsinki. Participant 

information sheets were provided to our participants and signed informed written 

consents were obtained. 

Patients were recruited from an ongoing prospective study of early manifest glaucoma; 

The “Progression Risk Of Glaucoma; RElevant SNPs with Significant Association 

(PROGRESSA)” Study. 21 Early manifest glaucoma was defined as patients who had 

reproducible visual field loss in glaucomatous regions with mean deviation better than -



6dB. A baseline field was considered abnormal if the Glaucoma Hemifield Test (GHT) 

was outside normal limits, corrected pattern standard deviation (PSD) of P<0.05 or 

there was a cluster of ≥3 contiguous points on the pattern deviation plot depressed 

below 5% level, at least one of which is below 1% level. A confirmatory visual field 

within 6-months demonstrating a cluster in the same region was required. 22  

Inclusion criteria covered patients who were diagnosed with glaucoma, and attending 

the glaucoma monitoring clinic, aged 18 years or over, scheduled for SLT, and able to 

monitor their IOP at home (by themselves). Exclusion criteria were visual acuity of less 

than 6/18 in the affected eye, a visual field defect not attributable to glaucoma, patients 

with musculoskeletal deformities that could hinder their ability to hold the unit and 

patient with pre-existing corneal disease. 

Each patient attended an Icare® HOME training session. Certification is only achieved 

when the patients were able to position the Icare® HOME appropriately and generate 

two reliable Icare® HOME measurements independently. The patient was requested to 

perform four measurements per day (morning, afternoon, evening and before bed-time) 

for one week prior to and following SLT. A single IOP reading on the same day after 

SLT was requested to note any IOP spike. For the early morning reading, the patient 

was advised to wait for 30 minutes after waking. At all times the patients were 

requested to be seated in an upright position. The recorded IOP data is only accessible 

when connected to a computer with the Icare LINK or Icare EXPLORE software and 

Icare CLINIC browser (Icare Finland Oy).  

14 patients with open-angle glaucoma have been recruited, and the treating consultant 

assigned SLT to the worst affected eye. SLT was administered either as an initial 

treatment or as an adjuvant due to insufficient control of IOP despite maximum 

tolerated topical medications. SLT was performed by a glaucoma specialist (JEC) with 

a Q-switched Nd:YAG laser (Ellex SoloTM, Ellex Medical Pty. Ltd., Adelaide, Australia) 



using Latina SLT gonio lens (Ocular Instr., Bellevue, WA, USA) to visualise the 

trabecular meshwork (TM). The initial energy was set to 1.0-1.2 mJ and adapted 

according to the angle pigmentation to approximately the bubble threshold. 360°SLT 

was performed in all cases with approximately 100 non-overlapping spots were applied 

to 360°. The participants did not have any other eye surgery during the follow-up 

period.  

Additional data was collected for each patient such as, patient age, central corneal 

thickness measured by pachymetery (Pachmate DGH55; DGH Technology Inc, Exton, 

PA), and number of topical glaucoma medications. Thicker corneas are more likely to 

lead to overestimation of IOP on rebound tonometry, 23 but the aim of this report was to 

look at the effect of the SLT on the immediate post-operative IOP relative to that 

measured prior to SLT. 

Data were exported from Icare LINK software and Icare CLINIC browser for analysis 

using the freely available R software (R Core Team, version 3.5.1). 24 Only the treated 

eye was included per patient. If there were multiple measurements at one time, we 

chose the last consecutive measurement. Any IOP recorded less than 5 mmHg and 

more than 50 mmHg suggestive of measurement errors or artifacts were excluded.  

IOP fluctuation was defined as the standard deviation of all IOP measurements before 

or after SLT. Changes in the outcome variable (mean IOP, maximum IOP and IOP 

fluctuation) were tested before and after SLT using mixed-effects linear model to 

account for paired nature of the data. 25 Models were fitted using lmer4 package in R 26 

and statistical hypothesis testing of the model was done using Satterthwaite's degrees 

of freedom method. P-values less than 0.05 were considered statistically significant. 



Results 

Fourteen eyes from 14 patients were included in the study, comprising 9 males and 5 

females. The mean age was 65.0 (SD 11.0) years with a range of 42 to 77 years old. 

All patients had primary open angle glaucoma; of whom 7 had no previously IOP 

documented above 21 mmHg (i.e. normal tension glaucoma). 6 patients had SLT as an 

initial treatment while 8 patients had SLT after failure of maximum tolerated topical anti-

glaucomatous medication to adequately control IOP. Patient demographics and ocular 

parameters are shown in Table1. 

Table 1: Demographic and clinical features of the patients  

Baseline characteristics Summary statistics 

Age in years 65.0 (11.0) 

Sex male:female 9:5 

Best Corrected Visual Acuity (LogMAR) 0.1 (0.1) 

Spherical equivalent in diopters -0.9 (1.9) 

Central corneal thickness in mm 560 (43.2) 
Number of glaucoma medications prior to 
SLT 

2 (2) 

Summary statistics represent the mean (SD) for continuous variables, and the count for 
discrete variables. 

 

All patients were able to obtain IOP measurements successfully. An example for post-

SLT reduction is presented in Figure 1 and the remaining of IOP measurements for 

each patient are illustrated in Supplementary Figure 1. There was a significant 

reduction in mean IOP of whole post SLT period of 5.12mmHg (95% confidence 

interval [CI] 3.75－6.50mmHg, P <0.001). Similarly, the maximum IOP was lower post 

SLT by 6.14mmHg (95% CI 3.07－9.21, P <0.001) Table 2. The magnitude of effect 

and the statistical significance remained unchanged in multiple variable model 

including age, sex and central corneal thickness (CCT). 

 

 



 

Figure 1: Changes in intraocular pressure (IOP) before and after selective laser 

trabeculoplasty (SLT). The presented example is for a 42 years old male patient who 

had SLT in the left eye (black dot line). The arrow points to the first IOP measurement 

post-SLT.   

OD; right eye. OS; left eye. L/SLT; SLT in the left eye  

 

Table 2: Pre-operative and post-operative IOP data 

 Pre-SLT Post-SLT P-value 

Mean IOP  17.6 (3.79) 12.5 (4.20) <0.001 

Maximum IOP  26.3 (6.58) 20.1 (8.54) <0.001 

IOP fluctuation  4.35 (1.26) 3.29 (1.61) <0.05 

Values represent the mean (SD) 
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There was also an overall reduction in the IOP fluctuation as measured by the standard 

deviation of all IOP measurements (1.07mmHg lower post SLT, 95% CI 0.24－

1.89mmHg, P = 0.021). In the multiple variable model, age was associated with lower 

fluctuation alongside SLT (0.06mmHg lower SD, 95% CI 0.02－0.11mmHg, P = 0.015). 

Gender and CCT were not significant. Data showing IOP measurements throughout 

the day is presented in Figure 2. There were no adverse effects or IOP spikes 

recorded in the treated eyes after SLT.  

 

Figure 2: Boxplot distribution of IOP measurements using Icare® HOME tonometry at 

different time points in the day pre and post SLT. There is a significant reduction in the 

IOP median and quartiles at all timepoints post SLT. P values represent the statistical 

significance of a paired Kruskal-Wallis rank sum test between pre- and post-SLT at 

each time point.

        p<0.001               p<0.001              p<0.001                  p<0.001 



Discussion 

All participants were able to use the Icare® HOME successfully as a result of proper 

training, and patients’ curiosity about efficacy and success of SLT in controlling their 

IOP. In this study, SLT was offered either as an initial treatment or adjuvant therapy 

after failure of topical glaucoma medications to control glaucoma progression. Using 

the Icare® HOME to closely monitor IOP post-SLT was effective to record a reduction 

in Icare IOP by 63% on the first day and the results remained consistent in 80% of our 

participants over the duration of the study. IOP fluctuation has also been reduced by 

24%. This matches previous published literatures which reported 17% to 40% 

reduction in IOP fluctuation in patients with glaucoma treated with SLT. 27, 28 29  

These findings support the ability of SLT in lowering IOP in medically uncontrolled 

POAG patients, 30 and further provide the importance of Icare® HOME tonometry in the 

clinical practice. 14 To our knowledge, this study is the first to look at the role of Icare® 

HOME tonometry on post SLT follow-up. This could be the preferred method for 

facilitating safe IOP monitoring in elderly patients or patients residing in remote and 

rural areas, as it can assess the effect of SLT on lowering IOP without the need for 

clinic attendance.  

There are some limitations of this study. First, the IOP is measured at intervals not 

continuously over 24-hours. Thus, the effect of SLT on IOP fluctuation cannot be fully 

investigated without assessing the nocturnal IOP measurements. A second limitation is 

the short period of IOP measurements post SLT, although previous studies showed 

that 2 weeks post SLT IOP readings are a good predictor of future IOP values. 31 Third 

is the small size group of the study. A larger study over a longer period of follow-up 

would be beneficial to investigate the sustained effect of this intervention on IOP 

reduction, and to evaluate the low incidence of IOP spikes post-SLT. Fourth limitation 

is retrieving IOP data from the Icare® Home is only limited to Android devices, thus not 



compatible with Apple Macintosh® users. However, the uploaded IOP data could be 

accessible to a patient and/or a clinician trough the Icare CLINIC browser. Software 

upgrade is warranted to ensure all patients could use any mobile device to upload the 

IOP results when recorded. 

In conclusion, our findings support the clinical utility of the Icare® HOME tonometry in 

following-up patients post SLT, and the effectiveness of SLT in lowering IOP within 

hours of the procedure. 
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