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A B S T R A C T   

Purpose: To investigate the clinical outcomes of micropulse transscleral laser therapy (MP-TLT) in 
a cohort of glaucoma patients, including safety profile, post-operative transient intraocular 
pressure (IOP) spikes, long-term efficacy and prognostic factors in terms of IOP-lowering. 
Methods: This was a retrospective observational cohort study. Medical records of all patients who 
consecutively underwent MP-TLT between May 2019 and February 2023 at a tertiary referral 
centre were scrutinised and relevant data were retrospectively analysed. 
Results: A total of 131 patients (138 eyes) with a mean age of 73.2 ± 14.2 years were included. 
Mean pre-interventional IOP was 24.1 ± 9.1 mmHg. Within 6–12 h following the intervention on 
the same day, an IOP spike was regularly observed, reaching on average 31.7 ± 10.3 mmHg (p <
0.001 to baseline). Two years after the intervention, mean IOP was 16.1 ± 5.6 mmHg (p < 0.005 
to baseline). In 18 eyes, the treatment was repeated, and the IOP lowering effect was more du-
rable after the second intervention compared to the first one (Cox-Mantel test, p=<0.005). Apart 
from the transient post-interventional IOP spikes, no severe complications were observed. 
Conclusions: MP-TLT is associated with significant IOP spikes in the first post-operative hours. 
Thus, close post-interventional IOP monitoring or even preventive (additional) IOP-lowering 
treatment may be considered. In the long term, the procedure yields favourable outcomes in 
terms of safety and IOP reduction. Repeated MP-TLT treatment, if necessary, seems to achieve 
more sustained IOP reduction than the initial treatment.   

1. Introduction 

Glaucoma is among the most prevalent blinding disorders worldwide and is characterized by the progressive, irreversible 
degeneration of the retinal ganglion cells, the output neurons of the retina. Clinically, the disease presents with deterioration of visual 
sensitivity, progressive visual field deficits and ultimately blindness [1–3]. Intraocular pressure (IOP) is determined by aqueous 
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humour production by the ciliary body and aqueous humour outflow through the trabecular meshwork and the uveoscleral pathway. 
Increased IOP, which is typically the consequence of diminished aqueous humour outflow capacity, is the most significant glaucoma 
risk factor and the only disease-contributing factor that is readily modifiable with current treatment strategies [4,5]. 

Transscleral Cyclophotocoagulation (TS-CPC) uses laser energy to destroy the tissue of the ciliary body in order to inhibit aqueous 
humour production and consequently lower IOP. Traditionally, TS-CPC was applied using continuous laser energy and was reserved as 
a treatment option of last resort for refractory, advanced stage glaucoma, given the destructive and drastic effect on the ciliary body 
and aqueous humour dynamics [6,7]. Micropulse transscleral laser therapy (MP-TLT) is a relatively novel, emerging CPC technique 
that applies only short laser energy pulses to the ciliary body, and thus is believed to only partially inhibit its aqueous humour pro-
duction. As such, the technique is increasingly proposed as a first-line or second-line treatment, also in milder glaucoma cases [8–13]. 
However, evidence on the safety and efficacy of MP-TLT is still limited, and little is known on possible risk factors for treatment failure. 
Moreover, based on anecdotal reports, MP-TLT is believed to be associated with short-term post-operative, transient IOP spikes 
perhaps due to the intraocular inflammatory processes triggered by the tissue damage. Such IOP spikes would be an important 
parameter in the procedure’s safety profile and may significantly influence the general choice of treatment but also the follow-up 
protocol, especially in patients with advanced glaucoma, in which transient IOP spikes could overstress the last remaining retinal 
ganglion cell axons. Yet, to the very best of our knowledge, no study has been published that systematically investigated the immediate 
IOP course in the first post-interventional hours and days. 

Despite the paramount clinical importance of the intraocular mechanisms that regulate IOP, they are still only poorly understood 
[14–19]. Furthermore, systemic influences and even interactions with the fellow eye have been proposed to contribute to IOP regu-
lation. Mounting evidence supports the concept of so-called “consensual ophthalmotonic reactions” that occur in contralateral eyes 
after monocular IOP-reducing therapies or procedures of the fellow eyes, and a number of possible mechanisms of action have been 
proposed, e.g., hormonal, neuronal, and cytokine regulation of aqueous humour flow dynamics, as well as systemic pharmaceutical 
effects [20–40]. In a previous study, we conducted the first analysis of the effect of unilateral MP-TLT (and thus a procedure that 
primarily targets aqueous humour production) on IOP in untreated contralateral eyes and found a consensual IOP decrease, but this 
pilot study was limited by the small sample size and thus these preliminary findings are yet to be definitely tested [41]. 

The aim of this study is to investigate the clinical outcomes of MP-TLT in a cohort of glaucoma patients, including a comprehensive 
safety evaluation, an assessment of possible transient IOP spikes in the first post-interventional hours and days, possible consensual 
ophthalmotonic reactions of untreated fellow eyes, and an evaluation of the long-term efficacy and prognostic factors in terms of IOP- 
lowering. 

2. Methods 

2.1. Study design and ethical consideration 

This present investigation was planned as a retrospective observational cohort study. The study was approved by the competent 
ethics committee (Ethikkommission Nordwest-und Zentralschweiz EKNZ; Project-ID 2022-00469; March 30, 2022, and May 2, 2022) 
and was conducted in accordance with the Declaration of Helsinki. Written informed consent has been obtained from all participants. 

2.2. Micropulse transscleral laser therapy 

All treatments were conducted by the same doctor (KG) in the surgery room under systemic sedation and topical anaesthesia 
(tetracaine drops and subconjunctival mepivacaine 1 % injection). The inferior and superior perilimbal perimeters were treated with 
the MP3 probe (CycloG6 Laser, Iridex, Mountain View, CA, USA). The temporal and nasal segments were not treated. According to the 
manufacturer’s recommendation, in both the inferior and superior perimeters a total of 3 Watts of energy was delivered over a time 
period of 90 s at an application speed/fluency of 20 s per-sweep-per-hemisphere. The pre-operative therapy was first continued un-
changed after the laser intervention. 

2.3. Study subjects and review of medical records 

Our clinical information system Medisight/Heyex EMR-1 (Heidelberg Engineering, Heidelberg, Germany) was used to identify all 
patients who consecutively underwent MP-TLT at the University Hospital Basel during the time period from May 2019 to February 
2023. All patients who received the treatment on an in-patient basis were included. The indications for MP-TLT were insufficiently 
controlled IOP under the current maximal medical therapy or intolerance to the medical therapy. Medical records were investigated 
for patients’ sex, age, type of glaucoma, lens status, IOP in both eyes before and after MP-TLT (immediately after the intervention, on 
the first post-operative day, after two weeks, two months, six months, nine months, one year and two years), topical and systemic IOP 
lowering medication, previous IOP-reducing interventions, and intra-/post-operative complications. 

2.4. Statistical analysis 

Differences between IOP before MP-TLT and IOP after the procedure on the interventional day, first post-interventional day, after 
two weeks, two months, six months, nine months, one year and two years, in treated and contralateral eyes, as independent samples, 
were chosen as primary outcomes. All statistical analysis was conducted using the Statistica software, version 13.5.0.17 (TIBCO 
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Software Inc., Palo Alto, CA, USA). Descriptive analysis was performed, including calculation of mean values, standard deviation, 
median values, and ranges. Data was tested for normality using Kolmogorov–Smirnov and Shapiro–Wilk tests. Given that the data was 
normally distributed, comparisons using non-paired and paired Student’s t-test were performed. 

Holm-Bonferroni correction for multiple comparisons was performed, and p-value remaining <0.05 after this correction was 
considered statistically significant. A survival analysis, Cox-Mantel test, was performed for the purposes of coarse numerical evaluation 
of the factors that could have possibly influenced the treatment outcome (age, gender, lens status, glaucoma type, pretreatment history 
and repeated treatment). This was a retrospective observational, hence non-interventional non-randomized study, and survival success 
was defined as the time in weeks from the MP-TLT intervention until the next intervention, laser or surgical - decided at the discretion 
of the treating physician - was performed. Censored observations were defined as a loss-to-follow-up within the first 52 weeks. Cox- 
Mantel p-value is reported separately for each factor listed above. In addition, correlation analysis was performed between the post- 
interventional IOP spikes after the first and repeated MP-TLT treatment in the same eye. 

3. Results 

3.1. Patients’ characteristics 

A total of 138 eyes of 131 patients were included in this study and a total of 162 interventions were performed. In 66 and 60 
patients, MP-TLT was performed only on the right eyes or left eyes, respectively. In 5 patients, the procedure was performed on both 
eyes. Mean age of the patients was 73.2 ± 14.2 years. A total of 68 patients were female. Eighty eyes were primary open-angle 
glaucoma (57.6 %), 30 eyes were pseudoexfoliation glaucoma (22.9 %), and the rest were other types of glaucoma (rubeotic sec-
ondary glaucoma n = 7, post-operative secondary glaucoma n = 5, uveitic secondary glaucoma n = 3, pigment dispersion glaucoma n 
= 1, juvenile glaucoma n = 5, angle-closure glaucoma n = 4, normal tension glaucoma n = 4, in total 19.5 %). Thirty-one eyes were 
phakic at the time of the intervention (22.3 %), while 105 eyes were pseudophakic (75.5 %) and 3 eyes were aphakic (2.2 %). Sixty-five 
patients had no history of previous IOP-lowering interventions (46.8 %), 27 patients had previous laser treatments only (19.4 %; 
specifically selective laser trabeculoplasty), 23 patients had previous filtering surgery only (16.5 %; including trabeculectomy, XEN gel 
stent implant, Ex-Press shunt, Preserflo MicroShunt). Twenty-four patients had previous laser (selective laser trabeculoplasty) and 
filtering interventions (17.3 %). Mean number of current IOP-lowering pharmaceuticals in the interventional eyes was 3.0 (range 0–5), 
whereas every drug of every substance group was counted as 1 (carbonic anhydrase inhibitors [topical and systemic application 
counted separately], α-adrenergic agonists, β-adrenergic antagonists, and prostaglandin analogs). Patients’ characteristics are shown 
in Table 1. 

Intraocular pressure, Intraocular pressure lowering medication, complications, and possible risk factors for treatment failure. 
Before MP-TLT, mean IOP was significantly increased in interventional eyes (24.13 ± 9.09 mmHg) while it was within normal 

limits (10–21 mmHg) in the fellow eyes (15.89 ± 5.02 mmHg). Within the first 6–12 h after the intervention, mean IOP was 

Table 1 
Patients’ characteristics.  

PATIENTS  131  
males 63  
females 68  
patients with intervention only on right eye 66  
patients with intervention only on left eye 60  
patients with intervention on both eyes 5 

AGE (in years)  
mean 73.2  
median 77  
range 29–97 

INTERVENTIONS  162  
intervention on right eyes 82  
intervention on left eyes 80 

GLAUCOMA TYPE  138  
interventional eyes with POAG 80  
interventional eyes with PEXG 30  
interventional eyes with other type 1 29 

LENS STATUS  
phakic interventional eyes 31  
pseudophakic interventional eyes 105  
aphakic interventional eyes 3 

PREVIOUS IOP-LOWERING INTERVENTIONS  
none 65  
laser 27  
filtering 23  
laser + filtering 24  

1) Other glaucoma types: rubeotic secondary glaucoma n = 7, post-operative secondary glaucoma n = 5, uveitic 
secondary glaucoma n = 3, pigment dispersion glaucoma n = 1, juvenile glaucoma n = 5, angle-closure glaucoma n = 4, 
normal tension glaucoma n = 4. 
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significantly elevated in both the interventional eyes (31.67 ± 10.26 mmHg; p < 0.001) and the fellow eyes (17.03 ± 6.46 mmHg; p <
0.05). Starting from post-operative day 1 until two years post-operatively, mean IOP was significantly lowered continuously in 
interventional eyes (post-operative day 1: 17.02 ± 7.08 mmHg, p < 0.001; two years post-operatively: 16.1 ± 5.65 mmHg, p < 0.005). 
In the fellow eyes, mean IOP was significantly decreased on post-operative day 1 compared to baseline (13.4 ± 4.4 mmHg), yet rose 
close to baseline values until two weeks post-operatively (15.4 ± 5.4 mmHg; p > 0.5). Before MP-TLT, mean number of IOP lowering 
medication was 2.99 ± 1.28 mmHg in the interventional eyes and 1.9 ± 1.44 in the fellow eyes. Two years post-operatively, mean 
number of IOP lowering medications was 2.4 ± 1.31 in the interventional eyes. Complete data are shown in Tables 2 and 3 and 
displayed in Figs. 1 and 2. 

Eighteen eyes required repetition of MP-TLT. Mean time to the second treatment (at the physician’s discretion) was 17.8 ± 13.0 
weeks (range 5–53 weeks). After the second MP-TLT, only 6 required another intervention (at an average of 36 weeks), while the 
remaining 12 did not for a mean observation period (prior to loss-to-follow-up) of 25.5 weeks, (range 1 day–84 weeks). Thus, the 
second MP-TLT may not have reached target IOP levels in all cases, but the IOP-lowering effect was more durable. Moreover, the 
immediate post-interventional IOP peaks-relative-to-baseline after the first and the second MP-CPC correlated significantly with each 
other (Pearson R = 0.55, p = 0.018), indicating an individually reproducible mechanism of post-interventional IOP spike. 

After 24 interventions (15 %), we observed transient anterior chamber irritation, which was completely regressed within 5–7 days 
in all cases under local steroid treatment. Transient macular oedema was observed after 4 interventions (2 %), which was successfully 
treated with local steroid and COX-2 inhibitor therapy in 3 cases and dexamethasone intravitreal implant in one case. 

In order to identify possible risk factors for treatment failure, the cohort was divided into groups of patients of younger versus older 
age, phakic versus pseudophakic patients, patients with primary open-angle glaucoma versus pseudoexfoliation glaucoma, patients 

Table 2 
Intraocular pressure and intraocular pressure reducing medication in the treated eyes before and following intervention.    

Intraocular Pressure Number of Intraocular Pressure Reducing Medications 

PRE-OPERATIVE  
available data for n eyes 138   
mean 24.1 mmHg 3  
standard deviation 9.1 mmHg 1.3 

POST-OPERATIVE, 6–12 HOURS  
available data for n eyes 138   
mean 31.7 mmHg 3  
standard deviation 10.3 mmHg 1.3  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; 1 DAY  
available data for n eyes 138   
mean 17.0 mmHg 3  
standard deviation 7.1 mmHg 1.3  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; 2 WEEKS  
available data for n eyes 120   
mean 14.8 mmHg 2.7  
standard deviation 6.9 mmHg 1.2  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; 2 MONTHS  
available data for n eyes 98   
mean 17.2 mmHg 2.5  
standard deviation 6.9 mmHg 1.2  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; SIX MONTHS  
available data for n eyes 63   
mean 17.7 mmHg 2.45  
standard deviation 10.5 mmHg 1.1  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; NINE MONTHS  
available data for n eyes 47   
mean 18.1 mmHg 2.2  
standard deviation 9.5 mmHg 1.3  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; 1 YEAR  
available data for n eyes 31 31  
mean 14.9 mmHg 2.2  
standard deviation 5.7 mmHg 1.3  
P-value of comparison with pre-operative <0.001  

POST-OPERATIVE; 2 YEARS  
available data for n eyes 20   
mean 16.1 mmHg 2.4  
standard deviation 5.6 mmHg 1.3  
P-value of comparison with pre-operative <0.005   
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Table 3 
Intraocular pressure in the fellow eyes before and until 2 weeks following intervention.    

Intraocular Pressure 

PRE-OPERATIVE  
available data for n eyes 138  
mean 15.9 mmHg  
standard deviation 5 mmHg 

POST-OPERATIVE, 6–12 HOURS  
available data for n patients 138  
mean 17 mmHg  
standard deviation 6.5 mmHg  
P-value of comparison with pre-operative <0.05 

POST-OPERATIVE; 1 DAY    
available data for n eyes 138  
mean 13.4 mmHg  
standard deviation 4.4 mmHg  
P-value of comparison with pre-operative <0.01 

POST-OPERATIVE; 2 WEEKS  
available data for n eyes 120  
mean 15.4 mmHg  
standard deviation 5.4 mmHg  
P-value of comparison with pre-operative >0.5    

1) Overall mean number of IOP lowering medication in fellow eyes was 1.9 ± 1.4; 29 eyes at this point had no medications. 

Fig. 1. Intraocular Pressure in Treated Eyes. Graph diagram displaying intraocular pressure in treated eyes before and after (6–12 h, 1 day, 2 weeks, 
2 months, 6 months, 9 months, 1 year, 2 years) micropulse transscleral laser therapy. 

Fig. 2. Number of Intraocular Pressure reducing Compounds in Treated Eyes. Graph diagram showing number of IOP lowering medications in 
treated eyes before and following (6–12 h, 1 day, 2 weeks, 2 months, 6 months, 9 months, 1 year, 2 years) micropulse transscleral laser therapy. 
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with a history of previous filtering surgery with or without laser treatment versus other type of IOP lowering surgery, and female versus 
male patients. An observation period of 12 months was arbitrarily taken. Survival was defined as time in weeks until the next 
intervention was performed. If no intervention was necessary within 12 months, the eye ”survived“ for the whole 52 weeks and was not 
deemed censored. Censored observations were defined as a loss-to-follow-up within 52 weeks. For each possible risk factor mentioned 
above, Cox-Mantel analysis was performed. No statistically significant differences were found for any of the above-mentioned possible 
risk factors. P-values are shown in Table 4. 

4. Discussion 

TS-CPC was first described in the 1970s by Beckman and colleagues as an approach to lower IOP in glaucoma patients by ciliary 
body destruction using energy emitted by a ruby laser or a Neodymium:Yttrium–Aluminum-Garnet (Nd:YAG) laser [42,43]. The laser 
energy is absorbed by the melanin in the ciliary processes, leading to coagulative necrosis of the ciliary body. Given the drastic effect on 
the ciliary body physiology and since dissipated laser energy may damage surrounding ocular tissues, the procedure is associated with 
a significant risk of post-operative complications, such as intraocular hypotony, anterior chamber inflammation, macular oedema, or 
neurotrophic keratopathy. Over the decades, the technique evolved into what is today referred to as continuous wave TS-CPC, in which 
a semiconductor diode laser is used to continuously apply energy to the ciliary body for a certain period of time. Although the safety 
profile improved, continuous wave TS-CPC is still widely considered a last resort for severe, refractory glaucoma [6,7]. MP-TLT 
represents the new laser technology and became increasingly popular in recent years. In contrast to continuous wave TS-CPC, 
MP-TLT applies short pulses of energy separated by periods of rest, allowing for a more targeted and restrained treatment of the 
ciliary body [10]. This novel procedure has been associated with a much more favourable safety profile and, thus, has been proposed as 
a first-line or second-line treatment, also in milder glaucoma cases, so too at our institution [9]. However, in our patients, we 
repeatedly noted significant IOP spikes in the immediate hours following the intervention, which has not yet been discussed in the 
literature. To investigate this, we systematically analysed the post-interventional IOP course of all patients who consecutively un-
derwent MP-TLT at our institution in recent years. Our analysis showed a statistically significant and clinically relevant transient 
increase in IOP within 6–12 h following MP-TLT and hence confirms our previous observations. Suggestively, transient 
post-interventional IOP spikes are a previously overlooked complication of this procedure. This is important because in many of our 
patients, the IOP spikes reached an extent that is possibly detrimental. Especially in patients with advanced glaucoma, such IOP spikes 
may overstress the last remaining retinal ganglion cell axons. Consequently, caution is to be exercised when indicating this procedure, 
and how the post-operative follow-up protocol is conducted. Interestingly, the extent of the post-interventional IOP spike seems to be 
an individual property. The immediate post-interventional IOP course after the first MP-CPC correlated with the one after the second 
MP-CPC. Post-interventional IOP-monitoring and/or preventive (additional temporary) pharmacological and/or short surgical (par-
acentesis) IOP-lowering may hence appear recommendable, particularly in patients who undergo a second MP-CPC and showed 
significant IOP spikes after the first treatment. As a possible underlying mechanism of these IOP spikes of 12–24 h duration, we hy-
pothesize a rapid intraocular inflammatory reaction and initial swelling in the outflow relevant ocular segments, both trabecular 
meshwork and uveal tract, which then gradually gives way to aqueous suppression - but this is yet to be investigated. 

Regarding the further course, we found a persistent IOP-lowering by 25–41 % and lowering of number of IOP-lowering medication 
by 10–28 % between two weeks and two years post-interventionally. Only 18 eyes required repetition of the MP-TLT because target 
IOP was not reached. In some patients, even with the second intervention the target IOP was not reached in the long term, but the IOP- 
lowering effect was more sustained, hence a certain cumulative effect can be assumed. We did not analyse the data from any third MP- 
TLT because too little data is available. Apart from the above mentioned transient IOP spikes in the first post-interventional hours, no 
other serious complications were observed, particularly no ocular hypotony. Transient anterior chamber inflammation and macular 
oedema were observed in a small number of patients and completely resolved either spontaneously or with treatment. This is 
consistent with previous studies und further supports MP-TLT as an efficient and generally safe procedure to lower IOP and number of 
IOP-lowering medications in glaucoma patients, that may be considered as a therapeutic approach not only in uncontrolled, refractory 
glaucoma [11–13]. Little is known about possible risk factors for treatment failure [10]. In our cohort, we found no evidence indicating 

Table 4 
Cox-Mantel analysis of possible risk factors for treatment failure.  

Age1 p = 0.085 

Lens status2 p = 0.16 
Glaucoma type3 p = 0.16 
Previous IOP-lowering procedures4 p = 0.27 
Sex5 p = 0.52  

1) <77 years of age (n = 77) versus >77 years of age (n = 60). 
2) Phakic (n = 31) versus pseudophakic (n = 104); aphakic patients 

(n = 3) were excluded in this analysis. 
3) Primary open-angle glaucoma (n = 83) versus pseudoexfoliation 

glaucoma (n = 30); others (n = 25) were excluded in this analysis. 
4) None (n = 64) versus filtering surgery with or without laser treat-

ment (n = 47); others (n = 27) were excluded in this analysis. 
5) Female (n = 73) versus male (n = 65) patients. 
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that sex, lens status, or glaucoma type could serve as prognostic factors for treatment success, which is in line with the limited existing 
literature [44–46]. Put another way, it seems that MP-TLT performs well in terms of IOP lowering across a wide spectrum of glaucoma 
types and stages. Continuous wave TS-CPC has been found to be more successful in older age, presumably because an increase in the 
pigmentation of the nonpigmented epithelium of the ciliary body that occurs with aging renders it more susceptible to destruction by 
laser energy [47,48]. Chen et al. were the first to screen for age as a prognostic factor in MP-TLT and found better success rates in older 
patients as well. In our study, however, we found no statistically significant effect of age on the clinical outcome. Published evidence on 
the relationship between previous IOP-lowering surgery and the outcome of MP-TLT is controversial as well. While the study by Garcia 
and associates found higher success rates in patients who had a history of previous filtering surgery [49], Chen and colleagues reported 
a statistically insignificant trend towards the opposite [44]. In our study, we found no evidence supporting that previous IOP-lowering 
affects success rates of MP-TLT positively or negatively. Further research is necessary to determine the precise effect of age and 
previous IOP-lowering surgery on the outcome of MP-TLT. 

The term “consensual ophthalmotonic reaction” was first coined in 1924 by Weekers and refers to the concept of a mutual 
regulation of IOP in the fellow eyes by an unknown mechanism, that manifests with reciprocal IOP responses in one eye after pro-
voking IOP-changes in the contralateral eye [20]. Mounting evidence supports the existence of such an underlying IOP-regulating 
mechanism, although it could not yet be identified [20–40]. In a previous pilot-study, we found evidence for short-lasting consen-
sual ophthalmotonic reactions in untreated fellow eyes following unilateral MP-TLT [41]. The findings of this present study are 
consistent and hence confirm the preliminary findings of our previous study. Unlike in other procedures that aim at lowering IOP 
pharmaceutically or by enhancing aqueous humour outflow capacity, in MP-TLT systemic pharmacological effects can be excluded and 
mechanisms triggered by alterations in aqueous humour flow across the trabecular meshwork appear implausible as well. Thus, our 
findings strongly point towards a systemic mechanism that guides consensual ophthalmotonic reactions. This mechanism might be an 
important target for future IOP-lowering treatment approaches. 

This study is limited by the retrospective nature, the single-centre observational design, and the lack of controls. We included only 
patients who received MP-TLT during the study period on an in-patient basis. We chose not to include the patients who received MP- 
TLT without being hospitalized because those patients were not routinely examined in the immediate hours following the procedure. 
This limitation is, however, inherent to the retrospective nature of the study. Additionally, our study cannot offer further evidence on 
the possible mechanism of action of the post-interventional IOP spikes as well as the consensual ophthalmotonic reactions following 
MP-TLT. Further research is warranted to clarify the details of the IOP spikes triggered by MP-TLT and to describe strategies to handle 
them, as well as identify the mechanisms that guide consensual ophthalmotonic reactions. A better understanding of these mechanisms 
may advance our comprehension of IOP dynamics in health and disease and may finally lead to better treatment modalities in ocular 
hypertension and glaucoma. 

In conclusion, our findings indicate that MP-TLT is an efficient, well tolerated and “one size fits all” method for reducing IOP. 
Caution is warranted regarding the individual pattern of IOP spikes in the immediate hours following the procedure, potentially 
jeopardising the last remaining retinal ganglion cell axons. Close post-interventional IOP monitoring or even preventive (additional) 
IOP-lowering treatment may be considered, especially in patients with advanced glaucoma who experienced IOP spikes after a pre-
vious MP-TLT. In addition, our findings further support the concept of consensual ophthalmotonic reactions and point towards a 
systemic mechanism of, at least short-term, IOP regulation. 
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