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Abstract 

Introduction: Minimally invasive glaucoma surgeries (MIGS) have become 
essential in treating glaucoma, particularly in mild to moderate cases, due to 
their proven effectiveness and safety in clinical trials. A recent advancement 
in this field is excimer laser trabeculostomy (ELIOS Vision), a procedure that 
does not require stents in the anterior chamber angle. The purpose of the study 
was to evaluate the efficacy and safety of ab interno trabeculostomy using the 
excimer laser (ELIOS) in patients with advanced open-angle glaucoma (OAG).

Case Presentations: This is a retrospective case study of the first five 
OAG patients and six eye, who underwent ELIOS surgery at the Department of 
Ophthalmology, University Eye Hospital, Germany. Demographic data, including 
age, sex, number of glaucoma medications, intraocular pressure (IOP) before 
and after the operation, complications, and reoperations were analyzed.

A total of six eyes from five subjects - 4 men and one woman, with an average 
age of 79.2±9 years - were included in this study. All patients had OAG, five 
eyes were pseudophakic. ELIOS was performed as a stand-alone procedure. 
Preoperatively, the average visual acuity was 0.6±0.4 (logMAR), the IOP was 
20.7±5.1 mmHg, the number of glaucoma medication was 3.3±1.2 and mean 
deviation (MD) value in the visual field was 23.6±1.6 dB for the entire group. 
Postoperatively, IOP measured 14.0±5.1 mmHg at 1 week, 17.3±4.9 mmHg at 
1 month, 14.2±3.6 mmHg at 3 months and 13.2±3.5 mmHg at 6 months. The 
number of glaucoma medications was reduced to 1.2±1.8 at 1 week, 1.2±1.8 
at 1 month, 2.2±1.8 at 3 months and 2.8±1.2 mmHg at 6 months. One patient 
experienced a hyphema postoperatively. 

Conclusion: According to this study, ELIOS was effective in reducing 
intraocular pressure and the number of glaucoma medications in patients with 
advanced open-angle glaucoma. However, larger real-world and long-term data 
are still needed to confirm these findings.
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Introduction
Minimally invasive glaucoma surgeries, often known as micro-

incisional glaucoma surgery (MIGS), have become a crucial part of 
glaucoma treatment due to their proven effectiveness and safety in 
randomized clinical trials. However, the patients involved in these 
studies do not always reflect those typically seen in routine clinical 
practice [1, which e.g. include patients with more advanced glaucoma. 
In real life patients are often older and have previously undergone 
multiple surgeries, suffer from severe glaucoma damage, and have 
intraocular pressure (IOP) significantly higher than 21 mmHg. 
Nevertheless, their central visual acuity is often still satisfactory.

This raises several questions: What type of glaucoma treatment 
would be most beneficial for these patients? Should an intervention 
only be used following failure of medical treatment? Although 
glaucoma surgery is generally a safe and successful intervention, it 
carries a small risk of severe visual loss, which is considered by many 
clinicians [2]. A recent survey of consultants’ opinions in the UK has 
suggested that the main reason for not advocating primary surgery is 

the concern regarding surgical complications. Interestingly, however, 
a large proportion indicated that they would be willing to change their 
practice should evidence support primary surgery. 

Should we opt in advanced glaucoma cases directly for a 
trabeculectomy or drainage-implant, as suggested by National 
Institute for Clinical Excellence in its clinical guidelines [3], which 
could lead to wipe-out [4], potentially worsening the patient's quality 
of life and requiring frequent postoperative follow-ups? Alternatively, 
should one consider cyclophotocoagulation with the understanding 
that it may need to be repeated if the initial effect diminishes? Also, 
MIGS, though unconventional, might be a rational approach as 
these techniques offer reasonable reduction of IOP and glaucoma 
medication, reducing the need for constant ophthalmologist visits. 

In recent years, laser technology, including excimer laser, has 
gained increasing importance in the treatment of glaucoma. This 
method has already demonstrated positive effects in real-world studies 
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[5]. Currently, it is being represented by ELIOS Vision (Germering, 
Germany). Unlike other MIGS, this technique does not require the 
placement of a stent in the anterior chamber angle. To the best of 
our knowledge, this is the first real-world case series examining early 
postoperative outcomes in advanced open-angle glaucoma, treated 
with ELIOS. 

Case Presentation
A retrospective analysis of the first 6 OAG cases who underwent an 

ELIOS surgery at the Department of Ophthalmology, University Eye 
Hospital, Germany. Demographic data, including age, sex, number of 
glaucoma medications, intraocular pressure (IOP) before and up to six 
months after surgery, complications, and reoperations were analyzed. 
All eyes were analyzed by optical coherence tomography (OCT) and 
retinal nerve fiber layer thickness was measured. This study followed 
the ethical standards of the Declaration of Helsinki. The study was 
approved by the Ethics Committee of the Faculty of Medicine of HHU 
Düsseldorf, No. 2024-3075.

Excimer Laser Trabeculostomy

For this procedure a 308-nm xenon chloride excimer laser is used 
to deliver energy via a fiber optic probe (shown in Figure 1) to ablate 
sections of the trabecular meshwork (TM) and create macrochannels 
to Schlemm’s canal via an intracameral approach. Unlike selective 
laser trabeculoplasty, ELT utilizes a "cold" laser, which theoretically 
reduces the risk of thermal damage [6]. This laser treatment can be 
performed with phacoemulsification or as a stand-alone procedure. 

Our ELT was performed in all cases as a stand-alone procedure 
as follows: 

A temporal paracentesis was done. Viscoelastic was injected 
into the anterior chamber. The microscope was repositioned (30°). 
The head was tilted. The Elios probe was introduced in the anterior 
chamber. 10 spots were performed in the nasal quadrant within the 
trabecular meshwork. A slight reflux bleeding served as a sign of 
success. The viscoelastic was removed. 

Statistics

Statistical analysis was performed using GraphPad Prism10 
(Version 10.3.1 (464), GraphPad Software, San Diego, USA) for Mac. 
For statistical analysis, BCVA was converted in logarithm of the 
minimum angle of resolution (logMAR) scale. Categorical variables 
were presented as absolute and relative frequencies, whereas mean 
and standard deviation were computed for approximately normal-
distributed continuous variables. 

Characteristics

A total of six eyes of five subjects, four men and one women, with 
an average age of 79.2±9 years were included. All patients had primary 
open-angle glaucoma (POAG), and five eyes were pseudophakic. 
Three eyes had previously undergone trabeculectomy, with one 
requiring needling almost 30 years later. One patient received ELIOS 
in both eyes simultaneously, while another underwent trabeculectomy 
on the fellow eye at the same time. A third patient had simultaneous 
cyclophotocoagulation on the fellow eye. ELIOS was performed as a 
stand-alone procedure in all patients. 

Before ELIOS, mean preoperative visual acuity was 0.6±0.4 
(logMAR), mean IOP was 20.7±5.1 mmHg, the number of glaucoma 
medication was 3.3±1.2 and mean deviation (MD) value in the visual 
field was 23.6±1.6. In the SD-OCT RNFL measurement, in all cases 

Figure 1: A photo of a) fiber optic probe and B) ELIOS device (own source).

a) b)
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a floor effect was seen. Table 1 gives an overview over the patient’s 
characteristics.

IOP and Glaucoma Medication

Postoperatively, IOP measured 14.0±5.1 mmHg at 1 week, 
17.3±4.9 mmHg at 1 month, 14.2±3.6 mmHg at 3 months and 
13.2±3.5 mmHg at 6 months. The IOP values preoperatively, as well 

Table 1:  Patient’s characteristics; Abbreviation: F: female; M: male: R: right, L: left; TE: trabeculectomy.

Figure 3: Glaucoma medication at baseline and at each follow-up visit for 
each eye separately.
Abbreviation: Preop: Preoperatively; W: Week, M: Month; IOP: Intraocular 
Pressure.

as at 1 week, 1 month, 3 months, and 6 months postoperatively for 
individual patients, are presented in Figure 2.

The number of glaucoma medications was reduced to 1.2±1.8 at 
1 week, 1.2±1.8 at 1 month, 2.2±1.8 at 3 months and 2.8±1.2 mmHg 
at 6 months. The number of glaucoma medication preoperatively, as 
well as at 1 week, 1 month, 3 months, and 6 months postoperatively 
for individual patients, are presented in Figure 3.

Complications and Revisions

One eye had a hyphema on the first postoperative day, which 
resolved spontaneously. None of the patients needed additional 
glaucoma surgery within 6 months. 

Discussion
Minimally invasive glaucoma surgeries (MIGS) have become 

important in treating glaucoma due to their proven safety and 
effectiveness in clinical trials. This case study is the first to demonstrate 
the effectiveness of minimal invasive excimer laser treatment (ELIOS) 
for advanced open-angle glaucoma.

Patients with advanced glaucoma often require more frequent 
visits than those with early-stage disease, making a safe, effective 
procedure that reduces follow-up needs highly desirable [7]. While 
standard treatments typically begin with medication [2]  or SLT, there 
is no consensus on the best approach for advanced glaucoma due to 
limited comparative trials [8]. Recent guidelines recommend surgery 
for patients with advanced visual field loss [3], though evidence on the 
superiority of surgery over medication [9] remains insufficient.

In our study, all patients had advanced glaucoma, with three 
having undergone prior trabeculectomy. One patient had high 
myopia (myopia magna) and another one had only light perception 
in the fellow eye. Despite these challenges, we achieved a significant 
reduction in IOP from 20.7±5.1 mmHg to 13.2±3.5 mmHg at 6 
months, along with a decrease in glaucoma medications from 3.3±1.2 
to 2.8±1.2 mmHg. Importantly, this was accomplished without 
complications or the need for additional glaucoma procedures. 
According to a retrospective study, factors such as higher baseline 
IOP, worse visual field, and older age were important risk factors for 
blindness in advanced glaucoma [10]. Notably, despite all patients 
having end-stage visual field changes, none experienced a vision loss 
due to wipe-out during or after the ELIOS procedure. 

To prevent progression in advanced glaucoma, maintaining 
a mean IOP of around 12 mmHg [11] or at the very least below 18 

Age
(years)

Gender
Type of 
glaucoma

Eye
Visual 
acquity 
(logMAR)

Visual 
field (MD)

Pachymetry 
(µm)

IOP at 
baseline 
(mmHg)

Number of 
Antiglaucoma 
medications at 
baseline

Prevoious
operations

Additional 
informations

No.1  79 M POAG R 1.0 22.7 471       29 1 TE, 
needling

No. 2 89 M POAG R 1.0 23.0 508       18 4 0
No. 3 89 M POAG L 0.5 22.5 503       15 4 0
No. 4 71 F POAG L 1.0 26.3 556       24 4 TE Other eye TE at 

the same time
No. 5 67 M POAG L 0.4 23.3 561       17 4 0 Myopia: -19 

diopter
No. 6 80 M POAG R 0.16 Goldmann 

perimetry 
only

506       21 3 TE Another eye 
light perception

Figure 2: Intraocular pressure at baseline and at each follow-up visit for each 
eye separately.
Abbreviation: Preop: Preoperatively; W: Week, M: Month; IOP: Intraocular 
Pressure.
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mmHg, is crucial during all follow-up visits [12]. In our study, IOP 
at 6 months was 13.2±3.8 mmHg representing a 36% IOP reduction 
from baseline. These results align with previous studies, which have 
demonstrated a 20% to 40% reduction in IOP and a decrease in 
glaucoma medication following ELT [13].

These findings are consistent with studies on other MIGS 
procedures. For instance, in patients with advanced glaucoma treated 
with gonioscopy-assisted transluminal trabeculotomy (GATT), IOP 
dropped from 25.0±7.3 mmHg with 3.4±0.6 glaucoma medication 
at baseline to 15.9±4.3 mmHg with 1.2±0.5 glaucoma medication 
after 18 months of follow-up [14]. Similarly, the Hydrus-Implant 
tested in advanced glaucoma patients (31% of the cohort) showed 
an IOP reduction from 18.9±4.8 to 13.9±2.3 mmHg and a decrease 
in medication from 3.0±1.2 to 2.0±1.2 after 36 months [15]. These 
consistent results suggest that ELIOS, like other MIGS procedures, 
may offer a viable treatment option for advanced glaucoma.

Our study had certain limitations, including small group of 
patients and a relatively short follow-up period. 

According to this study, ELIOS was effective in reducing 
intraocular pressure and the number of glaucoma medications in 
patients with advanced open-angle glaucoma. However, larger real-
world and long-term data are still needed to confirm these findings.
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