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Table S1. Number of participants during screening, enrolment and observation periods. 

 
Clinical data 

base*  

Screening 

period 
Enrolled 

12 months of follow-up 

period 

Post-

XEN  
50 39 27 27 

M-

POAG 
86 51 22 22 

M-POAG – primary open angle glaucoma matched with post-XEN patient in the terms of age, sex, re-

fractive error, axial length, glaucoma progression, and retinal nerve fibre layer thickness; *during Clini-

cal data base phase patients were selected based on their historical data, that were checked in the screen-

ing period according to the inclusion and exclusion criteria. 

 

Figure S1. Example of ORA measurement with main descriptors and parameters (solid line – applana-

tion, dashed line – air pressure). 



 

Figure S2. Comparison of the categorized GAT peak between the post-XEN and control groups (per-

centage), Fisher’s exact test. 

 

Figure S3. Changes in the median of intraocular pressure measured by Goldmann applanation tonome-

try (GAT) in the examined groups during the water-drinking test. *p<0.05, Friedmann test. 



Table S2 Reasons for exclusion during each period of the study by group. 

 

Reasons for exclusion 

Inability to 

contact 

with 

patient 

Lack of 

consent 

Non-

compliance 

Not 

matched 

with post-

XEN 

Reduction 

of IOP 

compared 

to the pre-

treatment**  

Progressio

n within 

last 3 

months 

Change in 

medication 

within last 

3 months 

Systemic 

medication 

within last 

3 months 

Clinical 

data 

base* 

Post-

XEN 
6 4 1 - - - - - 

M-

POAG 
22 9 4 - - - - - 

Screening 

period 

Post-

XEN 
0 0 1 - 2 0 5 4 

M-

POAG 
0 0 1 14 5 1 4 4 

Enrolmen

t period 

Post-

XEN 
0 0 0 - 0 0 0 0 

M-

POAG 
0 0 0 - 0 0 0 0 

12 month

s follow-

up 

Post-

XEN 
0 0 0 - 0 0 0 0 

M-

POAG 
0 0 0 - 0 0 0 0 

M-POAG – primary open angle glaucoma matched with post-XEN patient in the terms of age, sex, refractive error, axial length, glaucoma progression, and retinal 

nerve fiber layer thickness; *during Clinical data base patients were selected based on their historical data, that were checked in the screening period according to the 

inclusion and exclusion criteria. ** reduction of IOP compared to the pre-treatment measurements of at least ≥20% baseline IOP and ≤21 mmHg. 

 



 

 

Description 1 – parameters that can influence corneal hysteresis 

The ocular response analyzer (ORA; Reichert Ophthalmic Instruments, Inc., Buffalo, 

NY, USA), a non-contact tonometer that enables measurement of intraocular pressures 

(IOPG and IOPcc), and two biomechanical parameters, namely corneal hysteresis (CH), 

which indicates corneal viscoelasticity, and corneal resistance factor (CRF), which is re-

lated to corneal elasticity. These four parameters are calculated from two applanation 

pressures (“inward” P1 and “outward” P2) obtained during corneal deformation (rec-

orded within 25 ms) resulting from air jet pulse. The average of received pressures (P1 

and P2) is the Goldmann-correlated IOP (IOPG). One of the obtained measurements that 

shows no diurnal variation is CH that along with mathematically estimated CRF is con-

sidered responsible for viscoelastic properties of the cornea (viscosity and elasticity, re-

spectively). 

Several factors have been described previously as important for corneal hysteresis 

measurements and analysis. Corneal shape alongside with corneal thickness are the most 

important factors [1–3]. Wong et al. in 2011 describe influence of corneal astigmatism, cor-

neal curvature and meridional difference on the corneal biomechanics. In this work a head 

rotation has been introduced to obtain the comparable results. Each rotation whether it 

was by 10, 20 or 30-degree were significant for corneal hysteresis and corneal resistance 

factor measurements[1]. Rosa et al. in 2015 evaluated the influence of central corneal thick-

ness (CCT) and keratometry readings (KM) on CH and CRF. According to this results the 

strongest influence showed KM (r=0.292 and r=0.248, p<0.001 and p=0.002 respectively for 

CH and CRF) compared to for CCT (r=0.016 and r=0.022, p<0.001 respectively for CH and 

CRF) [2]. The corneal structure (such as corneal matrix, cellular density of keratocytes and 

endothelial cells) was considered by some authors as another significant factor that can 

influence CH and CRF. Especially, this seems to be important as one of the function of 

endothelial cell is to prevent corneal oedema to maintain corneal transparency [4]. How-

ever in this respect there are no define results [3, 5].  

Age-dependent changes in ORA measurements have also been evaluated. Moreover, 

the decrease in CH and CRF values have been observed with advancing age[6–8]. The 

statistically significant decrease in CH has been estimated at < 0.1 mmHg/year[8]. Kotecha 

et al. (2006) introduced a completely IOP-independent constant corneal factor (CCF) that 

exhibited an age-dependent decrease at the level of < 0.3 mmHg/decade 

(< 0.03 mmHg/year). Experimental ex vivo studies have shown an age-related change in 

the corneal collagen fibril biomechanics that may contribute to an increased stiffness of 

the cornea with age[9, 10]. In vivo endothelial specular microscopic studies have demon-

strated corneal signs that indicate an increased corneal stiffness with age[11, 12]. 

The impact of systemic disease on measurements of biomechanical parameters and 

IOP has been described in previous studies. In most studies, patients with diabetes melli-

tus (DM) exhibited an increase in CH, CRF, CCT, and IOP (IOPCC, IOPG, and GAT)[6, 13–

18]. Moreover, studies reported a decrease in CH[14, 15]. Another study reported a weak 

but statistically significant correlation between CH, CRF, and non-fasting serum glu-

cose[18]. On the contrary, more recent studies have reported no statistical difference in 

the biomechanical properties between the DM group and matched healthy controls[15, 

19]. Some authors indicated that poor glucose control in DM affected corneal biomechan-

ics[20, 21]. Similar findings were presented when HbA1c was considered[22]. The re-

ported argumentation could be the cause for differences in the reported study groups. 

Another study described the impact of systemic scleroderma, systemic lupus erythema-

tosus, secondary Sjögren's syndrome, Hashimoto’s thyroiditis, or Marfan syndrome on 

the biomechanical properties of the cornea[23]. 

Due to the widely described in present paragraph factors that possibly influence bio-

mechanical measurements, in our study the preselection of included patients was fierce. 

Nearly 54% and only 26% respectively in the post-XEN and in the control groups included 

in the clinical data base phase were finally enrolled. 
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