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Purpose: To evaluate the safety and effectiveness of ab-interno microcatheterization and

360° viscodilation of Schlemm’s canal (SC) using the VISCO360® Viscosurgical System in

treatment of primary open angle glaucoma (POAG).

Setting: Surgical center (Augencentrum Köln, Köln, Germany).

Design: Retrospective analysis of 106 eyes from 71 consecutive patients.

Methods: Ab-interno canal viscodilation (VISCO360®) with or without cataract extraction

was performed in two groups of patients with mild-moderate POAG: Group 1 had a baseline

intraocular pressure (IOP) ≥18 mmHg (n=72 eyes) and Group 2 had a baseline IOP <18

mmHg (n=34 eyes). IOP without washout was measured and number of IOP-lowering

medications were documented at all visits. Effectiveness was determined by reduction in

IOP and reduction in the number of IOP-lowering medications at 12±3 months from base-

line. Safety was determined by the rate of adverse events (AEs) and secondary surgical

interventions (SSI).

Results: In Group 1, all eyes available at 12±3 months (n=72), had a 41.0% reduction

in mean IOP (from 24.6±7.1 mmHg to 14.6±2.8 mmHg), 87% (n=62) of which showed

an IOP reduction of ≥20% with no increase in IOP-lowering medications. In Group 2,

all eyes (n=34) maintained their baseline IOP at all postoperative visits. In both groups,

a significant decrease (>89%) in mean number of IOP-lowering medications was seen at

12 months with 86% of eyes completely off medication with no increase in IOP. The

most common AE seen was hyphema (13%) and no eye required SSI during the study

period.

Conclusion: Ab-interno SC viscodilation (VISCO360) is safe and effective in lowering IOP

and reducing hypotensive medications in patients with OAG.
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Introduction
Glaucoma is the leading cause of irreversible blindness and is estimated to affect

79.6 million people worldwide by 2020, 74% of whom will have open angle glaucoma

(OAG).1 The traditional treatment algorithm is directed at lowering intraocular pres-

sure (IOP) either medically with ocular hypotensive eye drops or, failing that, through

traditional glaucoma filtration surgery. Both of these approaches have associated short-

comings; non-compliance with medical regimen and well documented and common

postoperative complications for filtration surgery.

There has been a gap in the treatment algorithm for glaucoma between medical

therapy and laser on the one hand, and traditional filtration surgery (with the

inherent risks mentioned previously) on the other. The last decade has seen the
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advent and rise of minimally (or micro-) invasive glau-

coma surgery (MIGS) providing several different options

for meeting this treatment need.2 MIGS procedures and

devices share several common features; an ab-interno inci-

sional approach, minimal trauma and disruption to normal

anatomy and physiology, a high level of biocompatibility

(implants), demonstrable IOP-lowering efficacy, and an

extremely high safety profile with rapid post-surgical

recovery.3 The patient profile suitable for a MIGS proce-

dure is broad and depends largely on the goals desired.

A patient with mild-moderate glaucoma that is above

target IOP on maximum tolerated medications may benefit

by reaching the target with fewer medications while

a more advanced patient who is well controlled may ben-

efit from medication reduction.4 Canaloplasty is one such

procedure that is intended to restore the natural aqueous

outflow system through microcatheterization and viscodi-

lation of the entire length of the Schlemm’s canal (SC).

Canaloplasty offers a comprehensive approach to the nat-

ural outflow system and addresses multiple potential sites

of resistance by improving the function of the trabecular

meshwork (TM), dilating SC, and opening the distal col-

lector channels.5,6 It has a well documented safety and

efficacy profile in reducing IOP.7–10 Traditional canalo-

plasty is performed using an ab-externo approach which

is invasive and requires full thickness scleral incisions.11

Advances in medical device technology now allow cana-

loplasty to be performed ab-interno, allowing for preserva-

tion of the conjunctiva.

VISCO360® (VISCO360 Viscosurgical System, Sight

Sciences, Inc. Menlo Park, CA, USA) is a single-handed,

non-implantable device that facilitates automatic delivery of

a predetermined amount of viscoelastic fluid to dilate 360° of

SC (Figure 1). The VISCO360 device was CE marked in

2015. In this study we evaluated the safety and effectiveness

of ab-interno microcatheterization and viscodilation of SC in

lowering IOP and reducing the use of IOP-lowering medica-

tions in patients with mild-moderate primary OAG (POAG).

Materials and methods
Study design
This single center, consecutive, open-label, retrospective

surgical case series evaluated the safety and effectiveness

of ab-interno canal viscodilation (VISCO360) in mild-

moderate POAG. The study was conducted at Eye Center

Cologne in Cologne, Germany between December 2015

and May 2018.

Best corrected visual acuity (BCVA) was assessed at

each visit using Snellen charts. IOP (applanation tonometry;

without medication washout) was measured, IOP-lowering

medications were documented, slit-lamp examination, fun-

dus evaluation including cup to disc ratio (dilated exam at

baseline, Month 6 and Month 12), and gonioscopic assess-

ment (all four quadrants) were performed in all patients

preoperatively and at all postoperative visits. IOP-lowering

medications were continued until the day of surgery and

were then discontinued. Patients on anti-coagulation medi-

cations were not required to discontinue these medications.

Follow-up visits were performed at Day 1, Month 1, Month

3, and then every 3 months thereafter. IOP, IOP-lowering

medications, adverse events (AEs), and reinterventions

were reported at each follow-up visit. All the patients

were seen at 1 week for a safety check (not included in

endpoint analysis). Endpoint analysis was performed at 12

months. Results for the 12-month timepoints include data

collected at 12 months ±3 months.

This study was performed in accordance with the tenets

of the Declaration of Helsinki. The study is considered

non-interventional in that it is a retrospective review of

patient data accumulated in the normal conduct of standard

medical practice; no prospective treatment assignments

were made, and all assessments were routine standard of

Figure 1 VISCO360® Viscosurgical System. (A) Illustration of the device showing

a handpiece with a microcatheter, control wheel for advancing and retracting the

microcatheter, viscoelastic reservoir/infusion pump, and a locking mechanism. (B)
Schematic of circumferential viscodilation of Schlemm’s canal (SC) through clear

corneal incision. VISCO360® cannula tip creates an opening into SC. A controlled

volume of viscoelastic fluid is delivered as the microcatheter is retracted back.

VISCO360 Viscosurgical System.

Note: Images are sourced from Sight Sciences, http://sightsciences.com and used

with permission.
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care. The Landesärztekammer Düsseldorf Ethics

Committee reviewed the study protocol and determined

that approval was not required and waived informed con-

sent in consideration of the non-interventional design.

Patient data were deidentified prior to analysis and no

patient-level data are reported herein.

Patients
This study explored the effectiveness of canal viscodila-

tion in a clinical practice setting, therefore inclusion and

exclusion criteria were selected to model real world

experience rather than to narrowly define the population

in an artificial way. Key inclusion criteria were adult

patients (18 years of age or older) with mild-moderate

POAG who had undergone ab-interno canal viscodilation

with the VISCO 360 system and had between 9 and 15

months of follow-up. Included patients were either insuffi-

ciently controlled on their current medical regimen (Group

1) or, if adequately controlled, in need of reduced medica-

tion burden (Group 2). Patients could have undergone

canal viscodilation as either a standalone procedure (pseu-

dophakic at the time of surgery) or combined with pha-

coemulsification cataract extraction (CE). Key exclusion

criteria included diagnosis of glaucoma other than POAG,

prior glaucoma surgery, terminal stage of OAG (defined as

grade 4 in the Aulhorn classification) or central retinal

vein occlusion.

Following ab-interno canal viscodilation, the eyes with

high baseline IOP (≥18 mmHg) were expected to show

both a reduction in IOP and a reduction in IOP-lowering

medications, while the eyes with lower baseline IOP (<18

mmHg) were expected to maintain a low baseline IOP and

show a reduction in the number of IOP-lowering medica-

tions. Effectiveness was assessed in two cohorts based on

the baseline IOP; Group 1 with baseline IOP ≥18 mmHg

and Group 2 with baseline IOP <18 mmHg.

The study procedure
Ab-interno 360° microcatheterization and viscodilation of

SC using the VISCO360 Viscosurgical System

All eyes enrolled in the study received 360° microcathe-

terization and viscodilation of SC using the VISCO360

Viscosurgical System (Figure 1). For ab-interno canal vis-

codilation performed in conjunction with CE (94 eyes), the

device was introduced into the anterior chamber by way of

a single, self-sealing, 2.4 mm clear corneal incision made

for CE. In these 94 eyes, ab-interno canal viscodilation was

performed after CE was successfully completed. For the

eyes that received stand-alone viscodilation treatment (12

eyes), a single, self-sealing, 1.8 mm clear corneal incision

was made for introducing the cannula into the anterior

chamber. The VISCO360 is designed to advance the micro-

catheter in two segments of 180° to access the entire cir-

cumference of SC. After the cannula was positioned at the

desired location (Figure 2A) and an opening into SC was

created with the cannula tip (Figure 2B), the finger wheel

was used to gently advance the microcatheter out of the

cannula and into SC (Figure 2C). The microcatheter was

advanced 180° around SC. As the microcatheter was

retracted back out of SC and into the cannula, a controlled

volume of Healon GV was delivered, thereby dilating SC

along its entire length (Figure 2D). This process was then

repeated on the other 180° of SC to achieve a complete

360° circumferential canal viscodilation followed by irriga-

tion and aspiration of the anterior chamber.

Post-surgical management
Postoperatively, patients received fixed combination topical

tobramycin/dexamethasone (DEXAGENT) five times daily

for 1 week followed by dexamethasone drops (DEXAPOS)

four times daily the second week, then tapered. All patients

were seen at 1 week for a safety check. Follow-up visits

were at Day 1, Month 1, Month 3, and then every 3 months

thereafter, for evaluation of BCVA, IOP, medications, fun-

dus, the anterior chamber, and the angle.

Outcome measures
Effectiveness was assessed at 12±3 months as compared to

baseline. The primary effectiveness outcome measure for

Group 1 was change in mean IOP and mean number of

IOP-lowering medications at 12 months. The secondary

effectiveness measure was proportion of eyes with IOP

reduction ≥20% relative to baseline at 12 months without

any increase in number of IOP-lowering medications. The

primary effectiveness outcome for Group 2 was change in

the mean number of IOP-lowering medications. The pro-

portion of eyes achieving medication independence with-

out increase in IOP was also computed for both the

groups.

The primary safety outcome was the frequency of any

ocular AEs and secondary surgical interventions.

Statistical analysis
Descriptive statistics were used to summarize the data.

Ninety-five percent (95%) CIs of the percent per binomial

distribution were calculated for change over time in
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categorical values. Ninety-five percent (95%) CIs of the

mean per t-distribution were calculated for change over

time in numeric values. A paired t-test along with post

hoc Tukey adjustment to account for multiplicity was

done to compare IOP and the number of IOP-lowering

medications with baseline. P-values <0.05 were considered

statistically significant. Effectiveness outcomes were sub-

grouped by baseline IOP, with results presented separately

for both study groups. Statistical analyses were performed

with SAS v9.3 (SAS Institute, Inc., Cary, NC USA).

Results
Patient demographics
A total of 106 eyes from 71 (45 females and 26 males)

patients that met inclusion criteria were treated with ab-

interno canal viscodilation with a mean age of 75.0±7.7

years (range 54–91 years). All patients had mild-moderate

POAG. The majority of eyes (94) were phakic and 12 eyes

were pseudophakic. Group 1 had 72 eyes with baseline

IOP ≥18 mmHg and Group 2 had 34 eyes with baseline

IOP <18 mmHg. Twelve eyes (eleven from Group 1 and

one from Group 2) received standalone ab-interno canal

viscodilation (VISCO360-alone) and 94 eyes (61 from

Group 1 and 33 from Group 2) received ab-interno canal

viscodilation in conjunction with CE (VISCO360+CE).

Patients’ baseline demographics, study eye, and treatment

administered are presented in Table 1.

Across both groups, 105 eyes were available for ana-

lysis at 12±3 months. Missing follow-up exam from one

eye at 12 months was due to death of the patient.

Group 1 effectiveness outcomes
A total of 72 eyes with baseline IOP ≥18 mmHg were in

this group, eleven of which were pseudophakic and

received VISCO360-alone and 61 of which were phakic

and received VISCO360+CE.

IOP

Eyes in Group 1 had a statistically significant reduction in

mean IOP at all postoperative visits as compared to baseline

(P<0.001), with no significant difference among any post-

operative visits (P>0.05). Mean baseline IOP of 24.6±7.1

mmHg was reduced to 14.6±2.8 mmHg at 12 months.

Average reduction in IOP at 12 months was 41.0% across all

eyes (n=71) (Figure 3). A reduction in IOP ≥20% with the

Figure 2 Ab-interno 360° microcatheterization and viscodilation of Schlemm’s canal (SC) using the VISCO360® in a human eye. VISCO360® cannula (indicated by star) was

positioned at the desired location in anterior chamber angle through clear corneal incision (A) and an opening into SC was created with the cannula tip (B), the finger wheel
was used to gently advance the microcatheter (indicated by arrow) out of the cannula and into SC (C). As the microcatheter was retracted back out of SC and into the

cannula, a controlled volume of viscoelastic fluid was delivered thereby dilating SC along its entire length (D).
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same or fewer medications compared to baseline, was

achieved in 87%eyes (CI: 75%–93%) at 12months (Figure 4).

IOP-lowering medications

Patients were on a mean of 2.1±1.0 IOP-lowering medica-

tions at baseline. Postoperatively there was a statistically

significant reduction in the mean number of IOP-lowering

medications compared to baseline (P<0.001), with no

significant differences among any postoperative visits

(P>0.05). At 12 months, patients were on a mean of 0.2

±0.6 IOP-lowering medications (mean reduction of 1.9

±1.1 [CI: −2.0, −1.8]) (Figure 5).

Of the eyes available for analysis at 12 months, 97%

(CI: 85–100%) were on either the same or fewer IOP-

lowering medications compared to preoperative baseline

and 85% eyes (61 out of 72) required no medication to

maintain IOP at or below their preoperative baseline IOP

(Figure 6).

The small sample size of the VISCO360-alone subgroup

(eleven eyes) does not allow valid statistical comparison

with the VISCO360+CE subgroup (n=59). Notably, eyes

that underwent the VISCO360-alone procedure tended to

have a higher baseline IOP (28.8±6.4 vs 23.8±6.9 mmHg)

and were using more IOP-lowering medications at baseline

(3.0±1.3 vs 1.9±0.8) than eyes that received the VISCO360

+CE procedure. This suggests that the VISCO360-alone

subgroup was more severely affected at baseline and thus

more challenging to treat than the VISCO360+CE group.

Nonetheless, the VISCO360-alone subgroup had significant

reductions in both IOP and the use of IOP-lowering medica-

tions at Day 1 through 12 months (P<0.001) (Table 2).

Group 2 effectiveness outcomes
A total of 34 eyes (baseline IOP <18 mmHg) were in this

group, 33 of which were treated in conjunction with CE

and one eye received VISCO360-alone treatment.

IOP

Eyes in this group had a mean baseline IOP of 14.9±1.8

mmHg. IOP was stable in these eyes over time, with a mean

Table 1 Patient demographics at baseline

Attribute Value

Subjects (n) 71

Eyes (n) 106

Age (Years)

Mean 75.0±7.7

Range 54 to 91

Gender n (%)

Male 26/71 (37%)

Female 45/71 (63%)

Study Eye n (%)

OD 50/106 (47%)

OS 56/106 (53%)

Lens status n (%)

Pseudophakic 12/106 (11.3%)

Phakic 94/106 (89.6%)

Cohorts n (%)

Group 1 72/106 (68%)

Group 2 34/106 (32%)

Treatment n (%)

VISCO360 12/106 (11.3%)

VISCO360+CE 94/106 (88.7%)
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Figure 3 Mean intraocular pressure (IOP) over time in Group 1. Effectiveness seen as a significant drop in mean IOP at postoperative Day 1 which remained similar across

all postoperative visits until Month 12. *Statistically significant reduction (P<0.001). Error bars, SD.
Abbreviations: BL, baseline; D, day; M, month; n, number of eyes available for analysis.
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IOP of 13.6±2.3 mmHg at 12 months with no significant

difference compared to baseline (P>0.05) (Figure 7).

IOP-lowering medications

Patients in Group 2 were on a mean of 1.8±0.9 IOP-

lowering medications at baseline. Postoperatively there

was a statistically significant reduction in the mean num-

ber of IOP-lowering medications compared to baseline

(P<0.001), with no significant difference among any post-

operative visits (P>0.05). At 12 months, patients were on

a mean of 0.2±0.6 IOP-lowering medications (mean reduc-

tion of 1.6±0.9 [CI: −1.6, −0.9]) (Figure 8).

All the eyes available for analysis, at 12 months, had

a reduction in number of IOP-lowering medications

compared to baseline. In 88% (30 out of 34 eyes) all

IOP-lowering medications were discontinued at 12

months with no increase in IOP as compared to baseline

(Figure 9).

Safety outcomes (both groups)
In the 106 eyes treated, there were 14 cases of postopera-

tive hyphema (13%), the majority (11) of which were

<1 mm and three of which were between 1–3 mm. All

cases of hyphema resolved within seven days without the

need for additional intervention. No patients required post-

operative paracentesis. One eye (0.9%) was reported to

have fibrin in the pupillary plane after VISCO360+CE

procedure which resolved in one day.
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Surgical interventions unrelated to ab-interno canal

viscodilation were required in two patients: one patient

underwent vitrectomy for epiretinal gliosis nine months

postoperatively and one received anti-VEGF treatment

for myopic choroidal neovascularization.

There was one intraoperative event in which a portion

of the VISCO360 catheter had detached from the handle

and cannula and had to be retrieved with vitrectomy for-

ceps. The patient suffered no adverse sequelae from this

event. There was no loss in BCVA at any postoperative

visit compared to baseline in either group. The incidence

of ocular AEs is presented in Table 3.

Discussion
Ab-interno microcatheterization and 360° viscodilation of

SC, with or without CE, was effective in lowering IOP and

medication use in eyes with an elevated, medicated baseline

IOP ≥18 mmHg (Group 1) up to 12 months. In eyes with

Table 2 Effectiveness outcomes in VISCO360-alone subgroup (n=11)

Intraocular pressure (IOP)

Eyes available for
analysis (n)

Mean IOP ± SD
mmHg

Change from preoperative ±
SD mmHg (95% CI)

Proportion of eyes with IOP reduction
≥20%

Preoperative (11/11) 28.8±6.4 N/A N/A

Day 1 (11/11) 14.0±7.1 −14.8±10.5 (−17.0, −12.6) 9/11 (82%, CI: 48%, 97%)

Month 1 (11/11) 17.5±3.9 −11.4±6.6 (−12.8, −10.0) 9/11 (82%, CI: 48%, 97%)

Month 3 (9/11) 17.2±2.1 −11.6±8.2 (−13.5, −9.6) 8/9 (89%, CI: 52%, 100%)

Month 6 (9/11) 16.6±4.1 −12.0±7.2 (−13.7, −10.3) 6/9 (67%, CI: 30%, 93%)

Month 12 (11/11) 14.5±3.6 −14.3±6.9 (−15.7, −12.8) 9/11 (82%, CI: 48%, 97%)

Eyes available for
analysis (n)

Mean number of
IOP-lowering
medications ± SD

Change from preoperative ±
SD (95% CI)

Fewer number of medications than
preoperatively, N (%, 95% CI)

Preoperative (11/11) 3.0±1.3 N/A N/A

Day 1 (11/11) 0.0±0.0 −3.0±1.3 (−3.3, −2.7) 11/11 (100%)

Month 1 (11/11) 0.2±0.4 −2.8±1.4 (−3.1, −2.5) 11/11 (100%)

Month 3 (9/11) 0.6±0.9 −2.3±1.3 (−2.6, −2.0) 9/9 (100%)

Month 6 (9/11) 1.1±1.2 −1.9±1.5 (−2.2, −1.5) 8/9 (89%, CI: 52%, 100%)

Month 12 (11/11) 0.8±1.1 −2.2±1.8 (−2.6, −1.8) 10/11 (91%, CI: 58%, 99%)

Notes: 95% CI=95% confidence interval per binomial distribution. The single standalone case in Group 2 is not included here because of the overall different treatment goals.
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Abbreviation: N, number of eyes available for analysis.
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a medicated baseline IOP <18 mmHg (Group 2), ab-interno

microcatheterization and 360° viscodilation of SC in con-

junction with CE, was effective in maintaining the baseline

IOP while decreasing the need for medications for up to 12

months. These results are consistent with published data

demonstrating successful outcomes for other canaloplasty

procedures including both ab-interno and ab-externo

approaches.12–14 In a large retrospective cohort study of

602 eyes treated ab-externo with the ABiC/iTrack system

(Ellex Medical), over 80% of eyes undergoing canaloplasty

combined with cataract surgery were judged “complete

successes” (achieved target IOP at 12 months on zero med-

ications) while approximately 70% of eyes met this criteria

when canaloplasty was performed as a standalone procedure.

The AEs that were observed in this case series are

common for MIGS.15 The rate of elevated IOP after 1

month (≥10 mmHg than preoperative baseline) was

1.0%. In this study the frequency and severity of these

events are comparable to or lower than AEs reported in

metanalysis of other MIGS studies.16 While several cases

of hyphema were observed in this study, the majority were

small (<1 mm) and all resolved within 1 week without the

need for additional intervention. There was no loss in

BCVA at any postoperative visit compared to baseline.

The IOP reduction and reduction in medication usage

observed for Group 1 (baseline IOP ≥18 mmHg) was

similar to a comparable group treated with the more inva-

sive ab-externo canaloplasty procedure using the iTrack

microcatheter (Table 4).11 In the iTrack pivotal study, ab-

externo canaloplasty was performed either as a standalone

procedure or in conjunction with CE in mild-moderate

POAG with baseline IOP ≥16 mmHg on maximal medica-

tions. Results from the iStent (gen 1) study are also pro-

vided for reference (Table 4).17 Gallardo et al compared

results for ab-interno and ab-externo canaloplasty in

a small paired-eye study in which each patient received

Table 3 Ocular adverse events

Intraoperative events Number of eyes
(%)

VISCO360 Device Deficiency 1 (0.9)

Postoperative events

Hyphema (<1 mm) 11 (10.3)

Hyphema (1–3 mm) 3 (2.8)

Hyphema (3 mm) 0 (0.0)

Fibrin in pupillary plane 1 (0.9)

Intraocular pressure elevation ≥10 mmHg

higher than preoperatively*

1 (0.9)

Unrelated ophthalmic surgery 2 (1.8)

Note: *At or beyond 1 month.

Table 4 Comparison of VISCO360 results for Group 1 (baseline-IOP ≥18 mmHg) to iTrack11 and iStent17 studies

VISCO360
alone
n=11

VISCO360
+ CE
n=61

All
VISCO360
n=72

iTrack
alone
n=54

iTrack†

+ CE
n=20

iStent +
CE
n=117

CE alone
n=123

Eyes with follow-up data at each

visit, number (%)

Month 3 9 (82%) 57 (93.4%) 66 (93%) 41 (76%) 16 (80%)

Month 6 9 (82%) 52 (85.2%) 61 (85%) 42 (78%) 17 (85%)

Month 12 11 (100%) 60 (98.4%) 71 (99%) 35 (65%) 13 (65%)

Mean intraocular pressure (SD),

mmHg (non-washout)

Preoperative 28.8 (6.4) 23.8 (6.9) 24.6 (7.1) 24.1 (3.9) 23.5 (5.4) 18.6 (3.4) 17.9 (3.0)

Month 3 17.2 (2.1) 13.5 (2.9) 14.0 (3.1) 16.7 (5.1) 14.4 (3.3)

Month 6 16.6 (4.1) 13.2 (3.3) 13.7 (3.6) 16.8 (4.0) 12.7 (2.2)

Month 12 14.5 (3.6) 14.6 (2.6) 14.6 (2.8) 16.2 (3.5) 12.8 (3.6) 17.0 (2.8) 17.0 (3.1)

Mean number of anti-glaucoma

medications

Preoperative 3.0 (1.3) 1.9 (0.8) 2.1 (1.0) NR NR 1.6 (0.8) 1.5 (0.6)

Month 12 0.8 (1.1) 0.1 (0.5) 0.2 (0.6) NR NR 0.2 (0.6) 0.4 (0.7)

Notes: †Results are presented for the group of iTrack patients who had successful suture tensioning (n=74) since the authors stratified the results for these patients by

iTrack alone and CE+iTrack. NR: not reported. Lewis et al did not report medication data for group of patients with successful suture tensioning. However, for the entire

iTrack study cohort (n=94 patients), medication use declined from 1.9±1.0 at baseline to 0.6±0.9 at 12 months. See reference11 for the iTrack study and reference17 for the

iStent study.
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treatment with both methodologies. They found no signif-

icant difference between the two groups at 12 months in

either IOP reduction or medication usage.13

Most of the eyes (90.5%, 94 of 105) included in this

study underwent ab-interno canal viscodilation in conjunc-

tion with CE. Cataract is the most common comorbidity

present in patients with glaucoma and accounts for 33% of

visual disability worldwide.18 When a patient with glau-

coma also requires surgical intervention for cataract(s),

ophthalmologists often perform simultaneous cataract and

glaucoma surgery. Cataract extraction is known to enhance

the effect of glaucoma interventions on IOP and reduce the

need for IOP-lowering medications.19–21 Interestingly, in

our small cohort of patients that underwent a standalone

canaloplasty, the average percent reduction in IOP and the

average change from baseline in IOP at 12 months was

greater than for the CE combined patients (50% reduction,

−14.3 mmHg standalone; 39% reduction, -9.2 mmHg com-

bined with CE). In contrast, the results of a large study

utilizing the ab-externo approach that compared 262 stan-

dalone cases and 322 combined, showed overall better

effectiveness when combined with phaco.12 The current

results should be viewed considering the small number of

patients in the standalone cohort and also noting that these

patients required greater average adjunctive medication at

12 months than the combined group. A review of recent

literature reveals that cataract surgery in glaucoma patients

(not involving washout of IOP-lowering medications) was

associated with a reduction in IOP ranging between 0.6–2.5

mmHg at 1 year.22–24

The 360° ab-interno canal viscodilation efficiently

meets all the cardinal features of MIGS3 it is a safe, ab-

interno, micro-incisional approach to lowering IOP and

medication use with minimal anatomical and physiological

disruption. In this case series, ab-interno canal viscodila-

tion demonstrated reliable IOP lowering and medication

reduction with a good safety profile. There was a rapid

postoperative patient recovery and minimal need for post-

operative medications. Also, this study demonstrates that

ab-interno canal viscodilation can safely and effectively be

performed in combination with CE or as a standalone

procedure for patients with POAG.

Elevation of IOP in OAG is thought to be attributable

to the increased outflow resistance due to pressure-

dependent structural changes to the TM and collapse of

SC.25,26 A decrease in effective filtration area for aqu-

eous humor and changes to the tissue architecture (col-

lapse of SC and TM herniations in collector channels)

are believed to contribute to increase in outflow

resistance.27,28 The ab-interno microcatheterization and

viscodilation of SC (VISCO360) is designed to take

a comprehensive approach to treat all sites of outflow

resistance by a) dilating and breaking microadhesions in

SC, b) improving the function of the TM, c) opening the

distal collector channels, and d) treating all 360° of

SC thus restoring physiological aqueous outflow through-

out the entire trabeculocanalicular outflow pathway.2

Compared to invasive ab-externo canaloplasty, the mini-

mally invasive ab-interno approach with VISCO360

offers ease in accessing, catheterizing, and viscodilating

SC through a single clear corneal incision. The ab-

interno approach does not require any conjunctival or

scleral dissection and spares the risk of unintentional

subconjunctival bleb formation during postoperative

recovery as seen in ab-externo canaloplasty.11

Study limitation
This was a single center, retrospective case series with

a relatively small sample size. Both eyes from a patient

were included in the analysis in instances where both eyes

met eligibility criteria, therefore not all data points are

independent, statistically speaking. This might result in

tighter CIs than for a sample including only one eye per

patient and should therefore be considered when interpret-

ing the results. The standalone (VISCO360-alone) subgroup

was too small to allow a valid statistical comparison with

VISCO360+CE and limited presentation of standalone

results to descriptive statistics. Eligibility criteria were pur-

posely broad. While this introduces additional variability, it

also more closely replicates “real-world” performance.

A control or a comparative arm would have increased the

reliability of the results of this study by eliminating alternate

explanations of effectiveness of ab-interno microcatheter-

ization and viscodilation of SC in lowering IOP and need for

medications. Follow-up in this study was limited to between

9 and 15 months and long-term effectiveness beyond

approximately 1 year was not demonstrated, however the

mean IOP reduction was stable between Month 3 and

Month 12 without the need for IOP-lowering medications

for most patients. Despite these limitations, we believe that

this study provides important new insights into novel, less

invasive canal reconstruction approaches to treat POAG.

Conclusion
This is the first published report of the safety and IOP-

lowering effectiveness of ab-interno 360° canaloplasty
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using the VISCO360 surgical system. Analysis of this

single center case series demonstrates that microcatheter-

ization and viscodilation of SC with the VISCO360

Viscosurgical System with or without CE can be safely

and consistently performed in patients with mild-moderate

POAG. Significant improvements in IOP and reductions in

the need for IOP-lowering medications observed through

12 months were similar to other established MIGS proce-

dures. In addition, eyes treated with the VISCO360

Viscosurgical System experienced few AEs, none of

which were serious device-related events, and the need

for secondary surgical intervention was rare.
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