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Abstract
Purpose  To establish preoperative thresholds of intraocular pressure (IOP) levels and the number of IOP-lowering eye drops 
that predict the surgical success of canaloplasty.
Methods  This retrospective study included 166 glaucoma patients undergoing canaloplasty. Data on age, sex, glaucoma 
subtype, visual acuity, IOP, number of IOP-lowering eye drops, intraoperative and postoperative complications, and reopera-
tions were collected during a 12-month follow-up period. Logistic regression models were applied to identify preoperative 
thresholds associated with an increased risk of surgical failure.
Results  At 12 months, mean IOP decreased from 24.2 ± 7.8 to 14.8 ± 3.7 mmHg, and the number of IOP-lowering eye drops 
from 2.3 ± 1.1 to 0.6 ± 1.0 (both p < 0.001). For success rates ≤ 18 and ≤ 15 mmHg, logistic regression identified a preoperative 
IOP threshold of 36.9 and 27.1 mmHg (qualified success), and 27.1 and 20.1 mmHg (complete success), respectively, above 
which the likelihood of surgical failure increased. No significant association was found between the number of preoperative 
IOP-lowering eye drops and surgical success. No long-term postoperative complications were recorded.
Conclusions  In patients with preoperative IOPs of ≤ 36.9 mmHg or 27.1 mmHg, canaloplasty is likely to be an effective and 
safe procedure to obtain target pressures ≤ 18 mmHg with or without IOP-lowering eye drops, respectively. These data suggest 
that preoperative thresholds could help predict postoperative outcomes and improve patient selection for glaucoma surgery.

Key messages

What is known 
●   Canaloplasty is an effective surgical technique for lowering intraocular pressure (IOP) in glaucoma patients, but precise  
     preoperative factors influencing its success remain unclear.

What is new 
● In our study, we identified IOP thresholds (≤ 36.9 mmHg for qualified success and ≤ 27.1 mmHg for complete  
     success) that may predict the likelihood of achieving target pressures ≤ 18 mmHg with or without IOP-lowering eye  
     drops, respectively.
●   In our study, the number of preoperative IOP-lowering eye drops did not significantly impact the success of canaloplasty,  
     suggesting that baseline IOP is a more critical predictor.
●  These findings provide valuable preoperative criteria that can enhance patient selection, potentially improving surgical  
●   outcomes for glaucoma patients undergoing canaloplasty.

Keywords  Glaucoma · Canaloplasty · Intraocular pressure · Logistic regression

Received: 5 March 2025 / Revised: 5 June 2025 / Accepted: 11 June 2025 / Published online: 4 July 2025
© The Author(s) 2025

Preoperative predictive thresholds for successful canaloplasty in 
glaucoma patients

Julia Prinz1,2 · Carla-Maria Epping1 · David Kuerten2 · Matthias Fuest2 · Claus Cursiefen1 · Peter Walter2 · 
Karl Mercieca3 · Verena Prokosch1

1 3

https://doi.org/10.1007/s00417-025-06887-6
http://crossmark.crossref.org/dialog/?doi=10.1007/s00417-025-06887-6&domain=pdf&date_stamp=2025-7-4


Graefe's Archive for Clinical and Experimental Ophthalmology (2025) 263:2867–2874

Introduction

Glaucoma is a group of diseases characterized by progres-
sive optic nerve damage, commonly associated with elevated 
intraocular pressure (IOP) [1, 2]. Worldwide, glaucoma is a 
leading cause of blindness, highlighting the importance of 
enhancing medical and surgical interventions to preserve 
vision [3, 4]. Traditional treatment modalities include phar-
macological therapy, laser treatments, and various surgical 
techniques designed to lower IOP [5]. Among these tech-
niques, canaloplasty is a well-established non-penetrating 
surgical method that aims at enhancing the physiological 
outflow of aqueous humour through Schlemm’s canal [6]. 
Unlike traditional filtering surgeries such as trabeculectomy, 
canaloplasty avoids the formation of a filtering bleb, thus 
minimizing complications such as hypotony or bleb-related 
infections [7, 8]. Several studies have demonstrated that 
canaloplasty effectively lowers IOP and reduces the depen-
dence on IOP-lowering eye drops [9, 10].

However, the success of canaloplasty appears to be influ-
enced by various preoperative factors [10]. Elevated base-
line IOP and the number of preoperative IOP-lowering eye 
drops have been suggested to affect outcomes of canalo-
plasty [10]. Several studies have shown that patients with 
extremely high IOP levels may be less likely to benefit from 
canaloplasty [9]. To date, precise preoperative IOP criteria 
for surgical success are poorly defined. Identifying such 
thresholds could improve surgical outcomes by optimizing 
patient selection and tailoring the surgical approach to indi-
vidual patient profiles.

The aim of the present two-centre study, involving 166 
patients undergoing canaloplasty, is to determine critical 
preoperative thresholds—specifically, the maximum accept-
able IOP and number of IOP-lowering eye drops—that may 
predict a successful outcome following canaloplasty.

Materials and methods

Patient selection

In this retrospective study, we included a consecutive series 
of 166 eyes of 166 patients undergoing canaloplasty. All 
patients were treated at the Department of Ophthalmology 
at the University Hospital of Cologne or Department of 
Ophthalmology, RWTH Aachen University Hospital. The 
study adhered to the tenets of Helsinki. It was approved by 
the medical ethics committee of the University of Cologne 
(21-1286_2) and RWTH Aachen University (EK 015/15, 
410/20).

The baseline characteristics of all included patients are 
detailed in Table 1. All patients underwent clinical examina-
tions preoperatively and at 1 day, 1 month, 6, and 12 months 
after canaloplasty. The examinations included measurement 
of IOP, the number of IOP-lowering eye drops, and the best 
corrected visual acuity (BCVA), measured in logarithm of 
the minimum angle of resolution (logMAR). Additionally, 
the visual field mean deviation (MD) values of performed 
static computer perimetry using the Humphrey Field Ana-
lyzer (Model 750, Humphrey-Zeiss, San Leandro, CA, 
USA), employing the white-on-white 24 − 2 full threshold 
(SITA program) were recorded. Intra- and postoperative 
surgery-related complications were also evaluated.

Only patients with a MD of no worse than − 12 dB were 
included, ensuring that only moderate glaucoma cases were 
considered, while advanced stages were excluded. A mini-
mum follow-up period of six months was required for inclu-
sion. Patients with a prior history of glaucoma surgery were 
excluded from the study as were patients with a diagnosis of 
angle-closure glaucoma or neovascular glaucoma.

The surgery was considered a complete success if the IOP 
was lower than 21, 18, 15, or 12 mmHg, without IOP-low-
ering medications, whereas qualified success was defined as 
IOP lower than 21, 18, 15, or 12 mmHg, respectively, with 
IOP-lowering medications.

Surgical technique

The technique of canaloplasty has been described previ-
ously [10]. Initially, a conjunctival flap was created at the 12 
o’clock limbal position. Subsequently, a superficial scleral 
flap measuring 4 × 4 mm was created, and a second, deeper 
scleral flap of 1.5 × 3 mm was dissected, extending into the 
clear cornea while leaving only a few layers of scleral tissue 
intact. The roof of the Schlemm’s canal was detached and 
the deep scleral flap was removed.

A flexible, illuminated microcatheter (iTrackTM250A, 
iScience Interventional Corporation, Menlo Park, USA) was 
inserted into Schlemm’s canal and advanced 360 degrees. 

Table 1  Patient characteristics at baseline
Characteristics n %
n 166
Age [years] 65.8 ± 13.1
Female 87 52.4%
MD [dB] −8.9 ± 8.1
IOP [mmHg] 24.2 ± 7.8
IOP-lowering eye drops (mean) 2.3 ± 1.1
Glaucoma subtype
POAG 129 77.7%
PSXG 23 13.9%
Pigmentary Glaucoma 9 5.4%
NTG 5 3.0%
MD  mean deviation of visual field testing,  IOP  intraocular pres-
sure, POAG primary open angle glaucoma, PSXG pseudoexfoliative 
glaucoma, NTG normal tension glaucoma
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Every 2 clock hours, 1.4% sodium hyaluronate (HealonGV, 
Advanced Medical Optics Inc., Santa Ana, USA) was 
injected into the canal, guided by the blinking light at the 
microcatheter’s tip.

Finally, a 10 − 0 non-absorbable polypropylene suture 
(Prolene, Ethicon, Johnson & Johnson Medical Corpora-
tion, New Brunswick, USA) was tied to the microcatheter 
tip and threaded through Schlemm’s canal as the catheter 
was withdrawn, after which the suture was tightened to 

apply moderate tension to the inner wall of the canal. The 
superficial flap was closed with 10 − 0 non-absorbable nylon 
sutures (Ethicon), followed by conjunctival closure using 
8 − 0 Vicryl sutures (Ethicon).

Statistical analysis

Statistical analysis was performed using the Statistical Pack-
age for Social Sciences (IBM SPSS Statistics for Windows, 
Version 25, Armonk, NY: IBM Corp.) and GraphPad Prism 
(GraphPad Software Inc.; San Diego, CA, USA, Version 9.0 
for Windows). All values are displayed as mean ± standard 
deviations (SD).

Between-group comparisons for continuous data were 
performed using one-way repeated measures analysis of 
variance (ANOVA). Categorical variables were analysed 
using Chi-square tests and Fisher’s exact tests. Kaplan-
Meier survival curves were generated to evaluate the time to 
surgical failure, based on our definitions of surgical success 
(IOP ≤ 21, 18, 15, or 12 mmHg). Logistic regression models 
were employed to determine critical preoperative thresholds 
of IOP and the number of IOP-lowering eye drops which 
were predictive of surgical failure. A p-value of ≤ 0.05 was 
considered statistically significant for all analyses, and con-
fidence intervals (CI) were reported where applicable.

Fig. 1  Mean intraocular pressure (IOP, mmHg, a) and number of 
IOP-lowering eye drops (b) preoperatively and 1 month, 3, 6, and 12 
months following canaloplasty. **** p < 0.001

 

Fig. 2  Scatterplot of preoperative 
versus postoperative intraocular 
pressure (IOP) values at the last 
follow-up of each patient. Dots 
represent eyes that underwent 
canaloplasty. The dotted lines 
mark the 21 mmHg, 18 mmHg, 
15 mmHg, and 12 mmHg 
thresholds
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with surgical failure for the different success definitions. 
Specifically, patients with a preoperative IOP ≥ 27.1 mmHg 
had a higher risk of failure for complete success at ≤ 18 
mmHg (Table 2). Similarly, an IOP threshold of 20.1 mmHg 
was identified for complete success at ≤ 15 mmHg. For 
qualified success, the identified thresholds were 27.1 mmHg 
for target pressures ≤ 18 mmHg and 20.1 mmHg for ≤ 15 
mmHg. These results are detailed in Table 2; Figs. 3 and 4. 
No significant associations were found between preoperative 
IOP and complete or qualified success rates for IOP ≤ 21 
mmHg or IOP ≤ 12 mmHg. Additionally, logistic regression 
analysis showed no statistically significant association 
between the number of preoperative IOP-lowering eye 
drops and the risk of surgical failure.

Kaplan-Meier survival analysis

Kaplan–Meier curves illustrate the cumulative probability 
of maintaining surgical success over 12 months for differ-
ent intraocular pressure (IOP) thresholds (Fig.  5). At the 
12-month follow-up, complete success rates were 61.5% 
for IOP ≤ 21 mmHg, 55.0% for IOP ≤ 18 mmHg, 44.7% for 
IOP ≤ 15 mmHg, and 22.3% for ≤ 12 mmHg (Fig. 5). Quali-
fied success rates were 94.4% for IOP ≤ 21 mmHg, 81.1% 
for IOP ≤ 18 mmHg, 60.4% for IOP ≤ 15 mmHg, and 27.6% 
for ≤ 12 mmHg.

Complications and additional interventions

No significant intraoperative complications were observed. 
Among the 166 patients undergoing canaloplasty, n = 6 
(3.6%) experienced numerical hypotony; however, no 
patient developed clinical hypotony requiring intervention. 
A postoperative, self-limiting hyphema was observed in n = 
49 (29.5%) patients, and corneal erosion occurred in n = 2 
(1.2%) patients. Further glaucoma interventions were nec-
essary due to uncontrolled IOP in n = 13 (7.8%) patients; of 
these, n = 9 (5.4%) underwent a 360° trabeculotomy, and n = 

Results

The baseline mean IOP was 24.2 ± 7.8 mmHg and was sig-
nificantly reduced to 11.6 ± 5.8 mmHg at the first postopera-
tive day (p < 0.001). At the 1-, 6- and 12-month follow-ups, 
the IOP was reduced significantly to 14.1 ± 5.1, 14.6 ± 4.6, 
and 14.8 ± 3.7 mmHg, respectively (p < 0.001, Fig. 1a). The 
relative IOP reduction was 34.0%.

The mean preoperative number of IOP-lowering eye 
drops was 2.3 ± 1.1. During the follow-up period, it was sig-
nificantly reduced to 0.0 ± 0.2 at the first postoperative day, 
0.3 ± 0.8 at the 1-month follow-up, 0.5 ± 1.0 at the 6-month 
follow-up, and 0.6 ± 1.0 at the 12-month follow-up (p < 
0.001, Fig. 1b).

The preoperative best-corrected visual acuity was 0.2 
± 0.2 logMAR and did not significantly change throughout 
the follow-up period (12-month follow-up: 0.2 ± 0.3 log-
MAR, p = 0.117) (Fig. 2).

Identification of critical thresholds

Logistic regression analysis was conducted to identify 
preoperative IOP thresholds (X at 50% values) associated 

Table 2  Logistic regression analysis of preoperative intraocular pres-
sure (IOP) threshold values for surgical success, including preopera-
tive IOP and 95% confidence intervals (CI), p-values, and area under 
the receiver operating characteristic (ROC) curve
Success definition X at 50%

(Preoperative 
Threshold 
IOP)

95% CI p-value Area 
under the
ROC 
curve

Qualified ≤ 18 mmHg 36.9 mmHg 32.92–
44.21

p < 
0.001

0.7893

Qualified ≤ 15 mmHg 27.1 mmHg 24.40–
31.05

p < 
0.001

0.7365

Complete ≤ 18 mmHg 27.1 mmHg 21.72–
40.26

p = 
0.0109

0.5890

Complete ≤ 15 mmHg 20.1 mmHg 14.25–
23.55

p = 
0.0011

0.6656

Fig. 3  Regression curves illustrat-
ing the predicted probability 
of surgical success based on 
preoperative intraocular pressure 
(IOP). Four curves are shown 
corresponding to the following 
success definitions: complete 
success (IOP ≤ 18 mmHg and 
IOP ≤ 15 mmHg) and qualified 
success (IOP ≤ 18 mmHg and 
IOP ≤ 15 mmHg). The x-axis 
represents the preoperative IOP, 
while the y-axis (ranging from 
0 to 1) indicates the predicted 
probability of success (1: surgical 
success)
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Fig. 5  Kaplan Meier curves for 
complete and qualified success 
rates (≤ 21 mmHg, ≤ 18 mmHg, 
≤ 15, and ≤ 12 mmHg) during 12 
months following canaloplasty

 

Fig. 4  Receiver operating 
characteristic (ROC) curves for 
predicting surgical success based 
on preoperative intraoperative 
pressure (IOP). The analyses 
include four surgical success 
definitions: complete success 
(without eye drops, for IOP ≤ 18 
mmHg and IOP ≤ 15 mmHg) and 
qualified success (with or without 
eye drops, for IOP ≤ 18 mmHg 
and IOP ≤ 15 mmHg)

 

1 3

2871



Graefe's Archive for Clinical and Experimental Ophthalmology (2025) 263:2867–2874

with preoperative IOPs below these values are more likely 
to achieve the corresponding target IOPs postoperatively.

The concept of calculating baseline IOP thresholds to 
predict treatment outcomes in glaucoma interventions based 
on logistic regression has been suggested before. Hodge et 
al., using a model based on logistic regression, demonstrated 
that preoperative IOP is a significant predictor of selective 
laser trabeculoplasty (SLT) success at one year, whereas 
factors such as age, sex, and family history of glaucoma did 
not show a significant impact [13]. Specifically, Hodge et al. 
demonstrated that lower baseline IOP predicts lower post-
treatment IOP, and that patients with higher baseline IOP 
benefitted more from the SLT in terms of total IOP reduction 
[13]. These findings have been corroborated by other stud-
ies, which similarly indicate greater IOP lowering effects of 
SLT and prostaglandin analogue eye drops in patients with 
higher preoperative IOP [14].

To our knowledge, no previous study has applied logis-
tic regression to determine preoperative IOP thresholds 
predictive of canaloplasty success. Identifying robust pre-
operative predictive factors in the management of glau-
coma could enable clinicians to tailor therapeutic strategies 
to individual patient profiles. A predictive algorithm would 
facilitate the optimal selection of candidates for canalo-
plasty and forecasting surgical outcomes after glaucoma 
surgery [15, 16].

In our study, we built on this foundation by employ-
ing logistic regression to determine specific baseline IOP 
thresholds for predicting the success of canaloplasty. Our 
approach reinforces the prognostic value of preoperative 
IOP, as evidenced in prior work, and refines it by providing 
suggestive threshold values that can enhance preoperative 
evaluation, candidate selection, and ultimately, individual-
ized treatment planning for glaucoma patients.

Our analysis did not reveal a significant association 
between the number of preoperative IOP-lowering eye 
drops and the risk of surgical failure. This suggests that 
the absolute level of IOP, rather than the intensity of phar-
macological therapy, is a more reliable predictor of surgi-
cal outcomes. Within the context of logistic regression, we 
identified significant preoperative IOP values for predicting 
both complete and qualified success at ≤ 18 mmHg and ≤ 15 
mmHg. In contrast, the analysis did not yield statistically 
significant results for complete or qualified success rates for 
IOP ≤ 21 mmHg and ≤ 12 mmHg. One possible explanation 
for this finding is that the ≤ 21 mmHg target may encompass 
a broad range of postoperative outcomes that dilute the pre-
dictive power of baseline IOP. Since many patients achieve 
IOP reductions well below this level, an IOP ≤ 21 mmHg 
may not serve as a strong enough discriminator between 
success and failure. Conversely, the ≤ 12 mmHg target 
may be too restrictive, with few patients reaching such low 

4 (2.4%) required reoperations, including n = 3 (1.8%) tra-
beculectomies and n = 1 (0.6%) glaucoma drainage implant 
(all at the 12-month follow-up). All patients who required a 
subsequent IOP-lowering surgery were excluded from the 
study from the time of that procedure onward.

Discussion

This study aimed to establish preoperative thresholds and 
to assess the predictive value of IOP and the number of 
IOP-lowering eye drops on surgical success of canaloplasty. 
Over a 12-month follow-up period, mean IOP decreased 
from 24.2 ± 7.8 mmHg preoperatively to 14.8 ± 3.7 mmHg 
at 12 months (relative IOP reduction of 34.0%), while the 
number of IOP-lowering eye drops decreased from 2.3 ± 1.1 
to 0.6 ± 1.0. Logistic regression analysis further identified 
preoperative IOP thresholds above which the risk of sur-
gical failure increased significantly for both complete and 
qualified success definitions. In contrast, no significant 
association was found between the number of preoperative 
IOP-lowering eye drops and surgical success.

The IOP reduction observed in our study is consistent 
with previous reports on canaloplasty. Matlach et al. demon-
strated a significant decrease in IOP from 23.7 ± 5.1 mmHg 
to 13.8 ± 2.7 mmHg at 12 months in a cohort of 23 patients, 
which is comparable to the reduction observed in our study 
(from 24.2 ± 7.8 mmHg to 14.8 ± 3.7 mmHg) [9]. Similarly, 
Bull et al. reported an IOP reduction from 23.0 ± 4.3 mmHg 
to 15.5 ± 3.5 mmHg 12 months after canaloplasty in 73 
glaucoma patients [11].

In addition, our study found a significant decrease in the 
number of IOP-lowering medications, with the mean num-
ber of eye drops decreasing from 2.3 ± 1.1 to 0.6 ± 1.0 at the 
12-month follow-up. This result is in agreement with previ-
ous studies, which have reported reductions from 2.6 ± 1.6 
to 0.8 ± 1.2 eye drops [9] and from 1.9 ± 0.7 to 0.6 ± 0.9 eye 
drops [11].

The qualified success rates for IOP ≤ 21 mmHg, ≤ 18 
mmHg, and ≤ 15 mmHg at the 12-month follow-up were 
94.4%, 81.1%, and 60.4%, respectively, in our study. These 
outcomes are comparable to those reported by Bull et al., 
who observed success rates of 95.9%, 76.7%, and 52.1% 
12 months after canaloplasty [11]. Similarly, Grieshaber et 
al. reported qualified success rates of 86.9% for IOP ≤ 21 
mmHg, 80.6% for IOP ≤ 18 mmHg, and 66.3% for IOP ≤ 16 
mmHg 12 months post-canaloplasty [12].

Our logistic regression analysis identified preoperative 
IOP thresholds of 36.9 mmHg, 27.1 mmHg, 27.1 mmHg, 
and 20.1 mmHg for the different definitions of success 
(complete and qualified success for IOP targets ≤ 18 and ≤ 15 
mmHg, respectively). These thresholds suggest that patients 

1 3

2872



Graefe's Archive for Clinical and Experimental Ophthalmology (2025) 263:2867–2874

Declarations

Ethical approval  All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the 
University of Cologne, RWTH Aachen University and with the 1964 
Helsinki declaration and its later amendments or comparable ethical 
standards.

Conflict of interest  All authors certify that they have no affiliations 
with or involvement in any organization or entity with any financial 
interest or non-financial interest in the subject matter or materials dis-
cussed in this manuscript.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

References

1.	 Flaxman SR, Bourne RRA, Resnikoff S, Ackland P, Braithwaite 
T, Cicinelli MV, Das A, Jonas JB, Keeffe J, Kempen JH, Leasher 
J, Limburg H, Naidoo K, Pesudovs K, Silvester A, Stevens GA, 
Tahhan N, Wong TY, Taylor HR (2017) Global causes of blind-
ness and distance vision impairment 1990–2020: a systematic 
review and meta-analysis. Lancet Glob Health 5(12):e1221–
e1234. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​s​2​​2​1​4​-​1​0​9​x​(​1​7​)​3​0​3​9​3​-​5

2.	 Prinz J, Walter P, Liu H, Prokosch V (2024) The impact of aging 
on the function of retinal ganglion cells. Klin Monbl Augenheilkd 
241(2):162–169. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​5​5​​/​a​-​​2​2​3​9​-​0​2​9​0

3.	 Gordon MO, Beiser JA, Brandt JD, Heuer DK, Higginbotham 
EJ, Johnson CA, Keltner JL, Miller JP, Parrish RK 2nd, Wilson 
MR, Kass MA (2002) The ocular hypertension treatment study: 
baseline factors that predict the onset of primary open-angle glau-
coma. Arch Ophthalmol 120(6):714–720; discussion 829– 730. ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​1​​/​a​r​​c​h​o​p​h​t​.​1​2​0​.​6​.​7​1​4

4.	 Prinz J, Prokosch V, Liu H, Walter P, Fuest M, Migliorini F (2023) 
Efficacy of citicoline as a supplement in glaucoma patients: A 
systematic review. PLoS ONE 18(9):e0291836. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​3​7​1​​/​j​o​​u​r​n​a​l​.​p​o​n​e​.​0​2​9​1​8​3​6

5.	 Lichter PR, Musch DC, Gillespie BW, Guire KE, Janz NK, Wren 
PA, Mills RP (2001) Interim clinical outcomes in the collaborative 
initial Glaucoma treatment study comparing initial treatment ran-
domized to medications or surgery. Ophthalmology 108(11):1943–
1953. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​s​0​​1​6​1​-​6​4​2​0​(​0​1​)​0​0​8​7​3​-​9

6.	 Matlach J, Dhillon C, Hain J, Schlunck G, Grehn F, Klink T 
(2015) Trabeculectomy versus canaloplasty (TVC study) in the 
treatment of patients with open-angle glaucoma: a prospective 
randomized clinical trial. Acta Ophthalmol 93(8):753–761. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​1​1​​/​a​o​​s​.​1​2​7​2​2

7.	 Lewis RA, von Wolff K, Tetz M, Korber N, Kearney JR, Shin-
gleton B, Samuelson TW (2007) Canaloplasty: circumferential 

postoperative IOP levels after canaloplasty, leading to a 
reduced sample size and, consequently, limited statistical 
power to detect a significant effect. We agree with previ-
ous authors [17] that the primary limitation of canaloplasty 
stems from its reliance on the resistance of the distal out-
flow system and episcleral venous pressure. Consequently, 
achieving target IOPs below 12 mmHg is unlikely with this 
procedure. These results suggest that mid-range IOP targets, 
such as ≤ 18 mmHg and ≤ 15 mmHg, may be more clini-
cally relevant for defining surgical success in canaloplasty, 
as they hypothetically better capture the range of IOP reduc-
tions typically achieved. Further studies with larger cohorts 
may help refine these thresholds and enhance their applica-
bility in preoperative decision-making.

This study has several limitations. First, the follow-up 
period of our study is limited to 12 months after canalo-
plasty. Longer follow-up studies are necessary to determine 
whether these preoperative thresholds remain predictive 
over extended periods and to assess the sustainability of 
the IOP-lowering effect. Second, although our sample size 
of 166 patients is substantial, larger cohorts would further 
enhance the statistical power of our analyses, particularly 
in refining predictive models and validating the identified 
IOP thresholds. Also, more extensive datasets would allow 
for more robust subgroup analyses, potentially identifying 
additional prognostic factors.

Additionally, the retrospective design of our study intro-
duces inherent limitations, including potential selection 
bias. Lastly, we primarily focused on IOP-related success 
criteria; incorporating functional outcomes such as visual 
field progression or patient-reported quality-of-life mea-
sures could offer a more holistic assessment of canaloplas-
ty’s effectiveness. Future studies investigating these aspects 
could further validate the preoperative IOP thresholds and 
strengthen their clinical relevance.

Conclusion

This study highlights the predictive value of preoperative 
IOP thresholds in determining the success of canaloplasty, 
offering valuable insights for optimizing patient selection. 
Our findings suggest that in patients with preoperative IOPs 
of ≤ 36.9 mmHg or ≤ 27.1 mmHg, canaloplasty is likely to 
achieve target pressures of ≤ 18 mmHg, with or without the 
need for IOP-lowering eye drops, respectively. These results 
reinforce the role of baseline IOP as a key determinant of 
surgical success and emphasize the need for individualized 
treatment planning in glaucoma management.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

1 3

2873

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/s2214-109x(17)30393-5
https://doi.org/10.1055/a-2239-0290
https://doi.org/10.1001/archopht.120.6.714
https://doi.org/10.1001/archopht.120.6.714
https://doi.org/10.1371/journal.pone.0291836
https://doi.org/10.1371/journal.pone.0291836
https://doi.org/10.1016/s0161-6420(01)00873-9
https://doi.org/10.1111/aos.12722
https://doi.org/10.1111/aos.12722


Graefe's Archive for Clinical and Experimental Ophthalmology (2025) 263:2867–2874

13.	 Hodge WG, Damji KF, Rock W, Buhrmann R, Bovell A, Pan Y 
(2005) Baseline IOP predicts selective laser trabeculoplasty suc-
cess at 1 year post-treatment: results from a randomised clinical 
trial. Br J Ophthalmol 89(9):1157–1160

14.	 Fahy ET, Montesano G, Garg A, Vickerstaff V, Konstantako-
poulou E, Gazzard G (2024) The impact of baseline intraocular 
pressure on initial treatment response in the light trial: selec-
tive laser trabeculoplasty versus medication. Ophthalmology 
131(12):1366–1376. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​​r​​g​​/​​1​0​​.​1​0​​​1​​6​​/​j​.​o​p​h​​t​h​a​.​​2​0​2​​4​.​0​6​.​0​2​
2

15.	 Kazemian P, Lavieri MS, Van Oyen MP, Andrews C, Stein JD 
(2018) Personalized prediction of glaucoma progression under 
different target intraocular pressure levels using filtered forecast-
ing methods. Ophthalmology 125(4):569–577

16.	 Tonti E, Tonti S, Mancini F, Bonini C, Spadea L, D’Esposito F, 
Gagliano C, Musa M, Zeppieri M (2024) Artificial intelligence 
and advanced technology in glaucoma: A review. J Personalized 
Med 14(10):1062

17.	 Grieshaber M (2015) Kanalographie und Wirkmechanismus der 
Kanaloplastik

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

viscodilation and tensioning of schlemm’s Canal using a flex-
ible microcatheter for the treatment of open-angle glaucoma in 
adults: interim clinical study analysis. J Cataract Refract Surg 
33(7):1217–1226. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​c​r​s​.​2​0​0​7​.​0​3​.​0​5​1

8.	 Stegmann R, Pienaar A, Miller D (1999) Viscocanalostomy for open-
angle glaucoma in black African patients. J Cataract Refract Surg 
25(3):316–322. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​s​0​​8​8​6​-​3​3​5​0​(​9​9​)​8​0​0​7​8​-​9

9.	 Matlach J, Dhillon C, Hain J, Schlunck G, Grehn F, Klink T 
(2015) Trabeculectomy versus canaloplasty (TVC study) in the 
treatment of patients with open-angle glaucoma: a prospective 
randomized clinical trial. Acta Ophthalmol 93(8):753–761

10.	 Prinz J, Fuest M, Kuerten D, Walter P, Cursiefen C, Prokosch 
V (2024) Factors influencing the outcomes of trabeculectomy, 
conventional canaloplasty, and mitomycin C augmented canalo-
plasty. Graefes Arch Clin Exp Ophthalmol. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​
7​​/​s​0​​0​4​1​7​-​0​2​4​-​0​6​6​5​6​-​x

11.	 Bull H, von Wolff K, Körber N, Tetz M (2011) Three-year 
canaloplasty outcomes for the treatment of open-angle glaucoma: 
European study results. Graefes Arch Clin Exp Ophthalmol 
249(10):1537–1545. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​0​​0​4​1​7​-​0​1​1​-​1​7​2​8​-​3

12.	 Grieshaber MC, Pienaar A, Olivier J, Stegmann R (2010) Canalo-
plasty for primary open-angle glaucoma: long-term outcome. Br 
J Ophthalmol 94(11):1478–1482. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​3​6​​/​b​j​​o​.​2​0​0​
9​.​1​6​3​1​7​0

Authors and Affiliations

Julia Prinz1,2 · Carla-Maria Epping1 · David Kuerten2 · Matthias Fuest2 · Claus Cursiefen1 · Peter Walter2 · 
Karl Mercieca3 · Verena Prokosch1

	
 Verena Prokosch
verena.prokosch@uk-koeln.de

1	 Department of Ophthalmology, Faculty of Medicine, 
University Hospital of Cologne, 50937 Cologne, Germany

2	 Department of Ophthalmology, RWTH Aachen University, 
52074 Aachen, Germany

3	 Department of Ophthalmology, University Hospital of Bonn, 
53127 Bonn, Germany

1 3

2874

https://doi.org/10.1016/j.ophtha.2024.06.022
https://doi.org/10.1016/j.ophtha.2024.06.022
https://doi.org/10.1016/j.jcrs.2007.03.051
https://doi.org/10.1016/s0886-3350(99)80078-9
https://doi.org/10.1007/s00417-024-06656-x
https://doi.org/10.1007/s00417-024-06656-x
https://doi.org/10.1007/s00417-011-1728-3
https://doi.org/10.1136/bjo.2009.163170
https://doi.org/10.1136/bjo.2009.163170

	﻿Preoperative predictive thresholds for successful canaloplasty in glaucoma patients
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Patient selection
	﻿Surgical technique
	﻿Statistical analysis

	﻿Results
	﻿Identification of critical thresholds
	﻿Kaplan-Meier survival analysis
	﻿Complications and additional interventions


	﻿Discussion
	﻿Conclusion
	﻿References


