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ORIGINAL PAPER

is intraocular pressure [3,5,6]. Conservative therapy is 
currently the treatment of first choice [4]. Patient com-
pliance with pharmacotherapy need not be optimal. 
Laser and surgical methods can ensure a reduction of 
IOP if reducing pharmacotherapy is not sufficient [1,3,5]. 
Trabeculectomy and tube shunts are invasive surgical 
procedures which require thorough postoperative care, 
and for this reason minimally invasive glaucoma surgery 
(MIGS) has been developed, which provides a safer, sim-
pler and less invasive alternative with quick postoperati-
ve convalescence, with the aim of completely removing 
or minimizing the need for local medication [1,3,5–7].

INTRODUCTION

Glaucoma is a multifactorial, irreversible and pro-
gressive optic neuropathy [1–3]. It is characterized by  
a loss of retinal ganglion cells that form the optic nerve 
and transmit the electrophysiological signal of the visu-
al circuit to the brain. It progressively causes atrophy of 
the optic nerve [2–3]. The pathology is manifested cli-
nically in deterioration of visual acuity, loss of the visual 
field and ultimately blindness [1–3]. 

The most widespread type of glaucoma is primary 
open-angle glaucoma [5]. The sole modifiable factor 

Two-year Results of Preserflo Microshunt use in 
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Two-year results of Preserflo Microshunt use in Open-angle Glaucoma Surgery
Aim: To evaluate the safety and efficacy outcomes of PRESERFLO™ MicroShunt implantation in patients with primary open-angle glaucoma. 
Material and Methods: Retrospective data analysis of 19 eyes of 12 patients, comprising 5 females and 7 males. The patients underwent surgery 
between August 2020 and February 2022. The follow-up period was 24 months after surgery. During the follow-up period, intraocular pressure (IOP), 
the need to apply topical antiglaucoma medication and its spectrum, visual field status, optic nerve target findings and postoperative complications 
were recorded. The indication for PRESERFLO™ MicroShunt implantation was primary open angle glaucoma (POAG), poorly controlled with maximum 
tolerated medical therapy.
Results: Average IOP was reduced from 19.05 ±5.58 mmHg preoperatively to 11.47 ±2.48 mmHg at 3 months postoperatively, 12.26 ±2.48 mmHg at 6 
months postoperatively, 14.0 ±2.43 mmHg at 12 months postoperatively, 11.78 ±2.37 mmHg at 18 months postoperatively, and 12.73 ±2.51 mmHg at 
24 months postoperatively (p < 0.001).  
No antiglaucoma medication was required in 19 eyes 3 months after surgery, in 19 eyes 6 months after surgery, 19 eyes 12 months after surgery, 
16 eyes 18 months after surgery and 15 eyes 24 months after surgery. One eye (5.26%) required monotherapy 18 months after surgery, and 2 eyes 
(10.52%) 24 months after surgery. Dual combination therapy was required 18 months after surgery in 2 eyes (10.52%) and 24 months after surgery in 
2 eyes (10.52%). In the early postoperative period we found a loose conjunctival suture in 3 eyes, which was followed by resuturing in 1 eye. In the late 
postoperative period we found an obturated implant in 1 eye, which required implant replacement.
Conclusion: Our initial results suggest that the PRESERFLO™ MicroShunt glaucoma implant is an effective surgical technique with minimal postoperative 
complications, resulting in a statistically significant reduction in average IOP and discontinuation or reduction of topical antiglaucoma medication for 
2 years after surgery.
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MIGS is capable of reducing IOP by various means 
through the aid of different anatomical pathways: (1) 
by increasing drainage of the trabecular meshwork and 
direct engagement of the Schlemm’s canal, (2) by incre-
asing uveoscleral drainage through the suprachoroidal 
pathways, or (3) by creating a link between the anterior 
chamber and the subconjunctival space for improving 
the drainage of intraocular fluid [1,3].

PRESERFLO™ MicroShunt uses a sub-Tenon’s pathway 
by creating an artificial channel between the anterior 
chamber and the sub-Tenon’s space, where the fluid is 
reabsorbed. 

In 2012 PRESERFLO™ MicroShunt (Santen, Osaka, Japan) 
(MicroShunt, formerly known as InnFocus MicroShunt) 
obtained the Conformité Européenne mark, and in 2021 
received the approval of Health Canada and Therapeutic 
Goods Administration of Australia for progressive prima-
ry open-angle glaucoma which is poorly controlled with 
the maximum possible tolerated anti-glaucoma medica-
tion. PRESERFLO™ MicroShunt is a 8.5 mm long (70 μm 
lumen and 350 μm external diameter) glaucoma filtration 
surgical implant composed of poly(styrene-block-isobu-
tylene-block-styrene), highly biocompatible and bioinert 
material. The MicroShunt is inserted by an ab externo pro-
cedure. After implantation the proximal end of the implant 
is in the anterior chamber parallel to the iris, and the distal 
end is located beneath the conjunctiva and Tenon’s fascia, 
approximately 6 mm behind the limbus, which enables 
filtration of the intraocular fluid via the lumen implant in 
order to form a filtration cushion (Fig. 1). Implantation of  
a PRESERFLO™ MicroShunt can be performed separately 
or in combination with cataract surgery, and is supple-
mented with the application of mitomycin C into the sub-
-Tenon’s space in order to prevent postoperative scarring 
and failure of filtration [8]. The most important innovation 
is self-regulating drainage based on the Hagen-Poiseuille 
equation via the smaller lumen [1,3,5,9–13].

The current indication is progressively mild to me-
dium-severe open-angle glaucoma which is poorly 
controlled with the maximum possible tolerated an-
ti-glaucoma medication and a healthy, freely mobile 
conjunctiva. Adverse effects are rare. The most common 
include transitional hypotonia, shallow anterior cham-
ber, choroidal ablation and hyphema. All these compli-
cations, if treated correctly, subside within a short time 
without the risk of threat to sight [1,3,5,9,10].

COHORT AND METHOD

A total of 19 eyes of 12 patients, comprising 5 women 
and 7 men with an average age of 72 years (61–84 ye-
ars), were evaluated as part of a retrospective study. The 
follow-up observation period for all patients was set at 
24 months, at intervals of 3, 6, 12, 18 and 24 months 
in the case of evaluating intraocular pressure and the 
need for anti-glaucoma medication, and 6, 12, 18 and 24 
months in the case of evaluating visual acuity, stabiliza-
tion of the visual field and changes of the optic nerve. 

The average duration of glaucoma therapy before im-
plantation of a PRESERFLO™ MicroShunt was 14.5 years. 
In all patients the average frequency of check-ups before 
the implantation of PRESERFLO™ MicroShunt was a mini-
mum of once per 3 months, and in all cases progression 
was determined in the preoperative period on perimetry 
or on OCT. The operations were performed from August 
2020 to February 2022 at the eye center VISUS, spol. s.r.o. 
in Náchod, Czech Republic. The indication for implantati-
on was incipient to advanced primary open-angle glau-
coma (POAG) which was poorly controlled with the maxi-
mum possible tolerated medication and a healthy, freely 
mobile conjunctiva in the place of implantation, most 
preferably in the superior temporal quadrant. Before sur-
gery all 19 eyes had anti-glaucoma medication applied 
(Table 1). Within the cohort 8 eyes had undergone pre-
vious anti-glaucoma surgery (Table 2). The time period 
between primary anti-glaucoma surgery and implantati-
on of a PRESERFLO™ MicroShunt ranged from 3 months 
to 7 years, on average 30.87 months ±28.52. Implantation 
was performed in 17 artephakic eyes with an implanted 
posterior chamber intraocular lens, and 2 phakic eyes. 
The time period between cataract surgery and the im-
plantation of PRESERFLO™ MicroShunt ranged from  
1 month to 11 years, on average 36.05 months ±39,34.

Surgical procedure
Preoperative preparation 

One month before surgery we discontinued pro-
staglandins and brimonidine, and started applying 
hydrocortisone (Softacort, Laboratoires THEA, Cler-
mont-Ferrand, France) drops 5x per day in order to 
reduce inflammatory reaction of the conjunctiva and 
to improve postoperative filtration beneath the con-
junctiva. One day before surgery we discontinued the 
hydrocortisone drops and instead applied tobramycin 
with dexamethasone (Tobradex, Novartis, Basel, Swit-
zerland) drops 5x per day in the operated eye. 

Figure 1. Patient with Preserflo implant at 10 o‘clock
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Surgical procedure
We implanted the PRESERFLO™ MicroShunt by an ab ex-

terno procedure parallel to the iris. The operations were per-
formed under subconjunctival anesthesia using articaine 
hydrochloride/epinephrine 1ml (Supracain, Zentiva, Pra-
gue, Czech Republic). The surgical procedure incorporated 
opening of the conjunctiva on the limbus in the temporal 
or nasal superior quadrant, and relaxation of the Tenon’s 
fascia by means of a blunt preparation beyond the equa-
tor. Mitomycin C was then applied into this prepared space 
with the aid of a damper in a concentration of 0.4 mg/ml 
for a period of 2–3 minutes for the purpose of reducing the 
risk of failure of filtration. After copious rinsing with phys-
iological solution, we used a marker to indicate the place 
of incision on the sclera, which is 3 mm from the corneal 
limbus. With the aid of a prepared knife with a diameter 
of 1 mm we created a shallow scleral tunnel of a length of  
2 mm in a distally indicated position. We subsequently ope-
ned the peak of the scleral pocket with a 25G needle in or-
der to create a transscleral tunnel into the anterior chamber 
for placing of the implant. We then implanted the PRESER-
FLO™ MicroShunt by this channel, in order to insert its flaps 
into the scleral pocket, its proximal end in this case is in the 
anterior chamber of the eye. We inserted the distal end of 
the PRESERFLO™ MicroShunt beneath the Tenon’s fascia so 
that it was lying evenly on the sclera. Before closing the Te-
non’s fascia it is important to evaluate the flow through the 
MicroShunt. Successful through-flow is visually determined 
when infiltration of the chamber fluid can be seen from the 
distal end of the implant. We reinforced the Tenon’s fascia 
and the conjunctiva with Vicryl 8-0 sutures. In all cases we 
performed the operations separately without combination 
with cataract surgery. The operations were performed by  
3 surgeons: 7 eyes (MV), 6 eyes (PR) and 6 eyes (JK).

Postoperative care
In the postoperative period we applied tobramycin 

with dexamethasone (Tobradex, Novartis, Basel, Switzer-

land) drops locally 5x per day for one week, after which 
we applied hydrocortisone (Softacort, Laboratoires THEA, 
Clermont-Ferrand, France) drops 6x per day for 5–6 weeks 
with subsequent reduction of the dose to 5x per day over 
a period of 2 months and subsequently according to vas-
cularization of the filtration cushion, with reduction to 4x 
per day over a period of 6 months from the operation or if 
applicable longer. All pharmaceuticals reducing intraocu-
lar pressure in the operated eye were discontinued with 
the PRESERFLO™ MicroShunt implant operation. 

During the first months, the patients were examined 
every week, after which they were examined also outsi-
de the regular observation times in the case of patient 
complaints, in order to ensure timely diagnosis of po-
tential early postoperative complications.

We evaluated the degree of reduction of intraocular 
pressure in millimeters of the mercury column measured 
by Goldmann applanation tonometry (Haag-Streit, Bern, 
Switzerland) on a slit lamp CSO SL-980 (C.S.O, Scandic-
ci-Firenze, Italy), reduction of local anti-glaucoma medi-
cation and its spectrum, best corrected visual acuity on 
Snellen charts (NIDEK SC-1600, Gamagori, Japan), the 
degree of stabilization on the perimeter according to the 
mean deviation indicator (MD, mean deviation of sensiti-
vity of all points in comparison with the norm for the rele-
vant age) on computer perimetry (TT 30-2) HFA 740i (Carl 
Zeiss Meditec AG, Oberkochen, Germany), the degree of 
stability of thickness of the retinal nerve fiber layer (RNFL) 
on OCT and excavation of the optic nerve papillae on 
OCT (Carl Zeiss Meditec AG, Oberkochen, Germany), and 
the incidence of adverse effects of surgery. At the indi-
vidual follow-up examinations, changes on the anterior 
segment of the operated eye were also evaluated. 

The success of the operation was determined to be 
complete if intraocular pressure was within the range 
of 6–21 mmHg and reduction of IOP was by ≥ 20% from 
the baseline value, with no reoperation for glaucoma 
(defined as requiring a procedure in the operating theat-
re), no chronic hypotonia defined as IOP ≤ 6 mmHg in  
2 consecutive follow-up visits at an interval of 3 months, 
and no use of anti-glaucoma therapy. Qualified success 
was defined similarly to “complete success”, but with the 
additional use of complementary glaucoma therapy. In 
patients who have not attained a reduction of intraocular 
pressure by ≥ 20% even despite the necessary applica-
tion of anti-glaucoma medication or despite necessary 
reoperation, the operation was considered unsuccessful. 

The aim of evaluating safety was to assess the inci-
dence of all adverse effects in connection with the im-
plant during the operation or postoperative follow-up 
observation period.

Statistics
Descriptive statistics were used for interpretation of 

the data. Nonparametric tests were used for pair and 
inter-group comparison. The dependencies between 
the parameters were evaluated with the aid of a Fried-
man test and Bonferroni correction. Shapiro-Wilk and 

Table 1. Antiglaucoma medication and its frequency before surgery

Frequency of antiglaucoma 
medication

Number of eyes

Monotherapy 2

Double Combination 2

Triple Combination 10

Quads 5

Table 2. Types of antiglaucoma surgery before Preserflo 
MicroShunt implantation

Antiglaucoma surgery Number of eyes

Trabeculectomy 1

EX-PRESS implant 1

Laser iridectomy 1

Selective laser trabeculoplasty 5
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Kolmogorov-Smirnov tests were used for testing nor-
mality. The analysis was conducted within the program 
environment IBM SPSS Statistics 29.0.1.

RESULTS

The cohort comprised 19 eyes of 12 patients, of whom 
5 were women and 7 men with an average age of 72 
years (61–84 years). The follow-up observation period 
of 24 months was completed in the case of all eyes in 
the cohort. Preoperative average IOP was 19.05 ±0.58 
mmHg, with minimum of 11 mmHg and maximum of 
28 mmHg, in which 8 eyes manifested preoperative IOP 
of ≥ 21 mmHg. All the eyes had preoperatively applied 
maximum possible tolerated anti-glaucoma medicati-
on. The average number of preoperative anti-glaucoma 
medications was 2.95 per patient.

Average IOP at 3 months postoperatively was 11.47 
±2.48 mmHg, reduced by 40% in comparison with the 
average preoperative IOP value, at 6 months postoperati-
vely 12.26 ±2.48 mmHg, reduced by 35.7%, at 12 months 
postoperatively 14.0 ±2.43 mmHg, reduced by 26.5 %, 
at 18 months postoperatively 11.78 ±2.37 mmHg, redu-
ced by 38.2 % and at 24 months postoperatively 12.73  
±2.51 mmHg, reduced by 33.2% against the average ba-
seline value (Graph 1). The postoperative reduction of the 
average IOP value was statistically significant throughout 
the entire follow-up observation period (p < 0.001).

The results of the paired test of comparison show that 
a statistically significant reduction of intraocular pressure 
was achieved 3 months after surgery, and this reduction 
remained statistically significant throughout the entire 
period of 24 months after surgery. The Friedman test did 
not demonstrate statistically significant differences in the 
measured value of IOP between the individual time peri-
ods from 3 months to the time of 24 months after surgery  
(p = 0.686). The results indicate that the initial improvement 
of intraocular pressure observed soon after the operation 
remained relatively stable, and that no significant changes 
occurred during the course of the following 24 months. 

Upon determining the success of the operation from 
the perspective of the set criteria for resulting intraocular 
pressure at the end of the follow-up observation period 
(24 months after surgery), we found complete success in 
13 eyes, which represents 68.5%, qualified success in 2 
eyes, thus 10.5%, and lack of success in 4 eyes, thus 21%. 

Upon an evaluation of the application of preoperative 
anti-glaucoma therapy, complete discontinuation was de-
monstrated in all eyes 3, 6 and 12 months after surgery, in 
16 eyes 18 months after surgery and in 15 eyes 24 months 
after surgery. Monotherapy was applied in 1 eye (5.26 %) 
18 months after surgery and in 2 eyes (10.52%) 24 months 
after surgery. A dual combination of anti-glaucoma drugs 
was indicated 18 months after surgery in 2 eyes (10.52%) 
and 24 months after surgery in 2 eyes (10.52 %) (Graph 2).

The percentual reduction of applied anti-glaucoma 
drugs at the end of the follow-up observation period 
(24 months after surgery) was 89.2 %.

Average best corrective visual acuity preoperatively 
was 0.65 ±4.65 on Snellen charts. Best corrected visu-
al acuity 6 months after surgery was on average 0.75 
±5.64, 12 months after surgery 0.79 ±6.19, and 18 and 
24 months after surgery on average 0.82 ±7.07 on Snel-
len charts (Graph 3).

From the above results it ensues that average best 
corrected visual acuity had statistically significantly 
improved 6 months after surgery (p < 0.05), and sub-
sequently remained constant between the individual 
measured time intervals up to the time of 24 months 
after surgery. 

The visual field of the patients was evaluated using 
the mean deviation of sensitivity of all points in com-
parison with the norm for the relevant age (MD). The 
average MD value before surgery was -9.06 ±7.61 dB, 
6 months after surgery -8.49 ±7.25 dB, 12 months after 
surgery -8.93 ±7.16 dB, 18 months after surgery -8.91 
±7.33 dB and 24 months after surgery -8.85 ±7.33 dB  
(p = 0.305). Based on the results it is evident that no 

Graph 1. Mean intraocular pressure (IOP) in mmHg during the 
follow-up period 

Graph 2. Antiglaucoma therapy before surgery versus after 
surgery
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dramatic improvement took place, but that there was 
also no worsening of changes in the visual field. 

No pair comparison demonstrated a statistically signifi-
cant difference (all the corrected p-values are 1.000), which 
means that no significant differences in the visual field were 
found between the individual points in time (Graph 4).

The average value of the RNFL on OCT preoperatively 
was 58.52 ±6.95 µm, at 6 months after surgery 57.89 
±7.61 µm, 12 months after surgery 57.89 ±7.61 µm, 18 
months after surgery 58.15 ±7.37 µm and 24 months af-
ter surgery 59.10 ±7.16 µm (p ˃ 0.05). It ensues from the 
results of the Friedman test that no significant changes 
in the values of the retinal nerve fiber layers (RNFL) 
exist over time within the observed period (Graph 5).

Average excavation of the optic nerve papillae on 
OCT before surgery was 0.78 ±0.04, 6 months after sur-
gery 0.78 ±0.03, 12 months after surgery 0.78 ±0.03, 18 
months after surgery 0.78 ±0.03 and 24 months after 
surgery 0.78 ±0.04 (p ˃ 0.05). It ensues from the resul-
ts of the Friedman test that no statistically significant 
changes of average excavation of the optic nerve pa-

pillae occurred within the observed period (Graph 6).
No serious complications occurred perioperatively. 

During the early postoperative period we found a loose 
conjunctival suture in 3 eyes, which was followed by resu-
turing in 1 eye due to infiltration of intraocular fluid from 
the wound. In the late postoperative period we recorded 
complications in 1 eye. At 18 months after surgery the 
mouth of the implant obturated through the vitreous fi-
ber by the loosened lens apparatus. It was necessary to 
explant the original implant, and to insert a second im-
plant into the superior nasal quadrant. In this case we re-
corded a deterioration of best corrected visual acuity by 
3 rows in Snellen charts due to progression of glaucoma 
neuropathy. It was not necessary to perform needling of 
the filtration cushion in any of the eyes.

 
DISCUSSION

Our retrospective study of 19 eyes evaluated the sur-
gical success of the PRESERFLO™ MicroShunt implant in 
combination with mitomycin C 0.4 mg/ml for 2–3 minutes. 

Graph 3. Average best corrected visual acuity (BCVA) on 
Snellen charts versus follow-up time

Graph 4. Evaluation of the field of view on the T 30-2 computer 
perimeter given by the mean deviation parameter in decibels (dB)

Graph 5. Average nerve fiber layer measured on OCT versus 
follow-up time

Graph 6. Mean optic nerve target extinction measured on OCT 
versus follow-up time
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The result in our 2-year study 24 months after surgery po-
ints to a long-term reduction of IOP by as much as 12.73  
±2.51 mmHg, thus by 33.2% in comparison with the aver-
age baseline value. The percentual reduction of applied an-
ti-glaucoma drugs at the end of the follow-up observation 
period was 89.2%. One of the target parameters of effecti-
veness was the number of eyes which achieved complete 
and qualified success. Two years after surgery, complete su-
ccess was recorded in 68.5% of eyes and qualified success 
in 10.5% of eyes. Our results correlate with the results recor-
ded by Batlle et al. [14], in which IOP was reduced to 10.7  
±3.5 mmHg after 3 years, thus a reduction by 53% in compa-
rison with the baseline value. The reduction of the average 
number of anti-glaucoma medications was 64%. During the 
operation MMC 0.4 mg/ml was used for 3 minutes. In an ex-
tension of the follow-up observation period to 5 years the 
authors confirmed maintained reduction of IOP and a redu-
ction of the average number of anti-glaucoma medications 
[1]. Similar results were also demonstrated by Schleres et al. 
in their cohort of patients over a follow-up observation peri-
od of two years [8]. In their cohort IOP was reduced after 24 
months to 12.7 ±3.5 mmHg, thus a reduction of 39% in com-
parison with the baseline value. The reduction of the aver-
age number of anti-glaucoma medications was 64%. During 
the operation MMC 0.2 mg/ml was used for 3 minutes. Simi-
lar results are presented within a shorter observation period 
of 11 months also by Ibarz-Barberá et al. [15], with the use 
of MMC 0.2 mg/ml for 2 minutes. Beckers et al. [5] in their 
study documented a reduction of IOP after 2 years to 14.1 
±3.2 mmHg, thus by 20% in comparison with the baseline 
value. The largest difference in reduction of IOP between 
the groups (with the use of 0.2 mg/ml MMC and 0.4 mg/ml 
MMC) was recorded at 6 months, but the differences were 
not significant at further follow-up examinations within 
the 2-year interval after surgery. The reduction of the ave-
rage number of anti-glaucoma medications was 51.9% in 
the group with the use of 0.2 mg/ml MMC and 90.3% in the 
group with the use of 0.4 mg/ml MMC. During the operation 
MMC 0.2 mg/ml was used for 2–3 minutes and 0.4 mg/ml for 
2–3 minutes. The differences in adverse effects in compari-
son of the use of MMC in different concentrations were ob-
served in a study conducted by Beckers et al. [5]. The authors 
determined a higher percentage of incidence of transitory 
hypotonia upon the use of MMC in a concentration of 0.4 
mg/ml. In our study with the used concentration of MMC 0.4 
mg/ml we did not record any adverse effect. 

The influence of the dose and time of exposure to 
MMC during the implantation of a PRESERFLO™ Micro-
Shunt shall require further study.

The use of MMC is considered an important element in 
the success of the surgical operation [1]. It has been de-
monstrated that human serum factors inhibit the antifib-
rotic activity of MMC in the fibroblastic cells of the Tenon’s 
fascia in vitro [14]. There is currently no clear consensus 
regarding the most effective doses and the application of 
time of MMC [15]. The exposure time is typically 2–3 minu-
tes, and it can be calibrated according to the number and 
severity of the risk factors for failure of the procedure. Ab-

sorption materials are used for direct application of MMC 
to the scleral bed after dissection of the Tenon’s capsule, as 
is also traditional trabeculectomy surgery [1,16]. 

In a one-year study Ibarz-Barberá et al. [13] analyzed 
postoperative changes of endothelial cells in patients fo-
llowing the implantation of a PRESERFLO™ MicroShunt 
and the relationship that these changes could have with 
the position of the tube in the anterior chamber. It was de-
termined that implantation of a PRESERFLO™ MicroShunt 
is associated with a loss of endothelial cells in the imme-
diate postoperative period, which continues more slowly 
also over the course of at least one year. In our retrospec-
tive study we did not evaluate the loss of endothelial cells.

The implantation of a PRESERFLO™ MicroShunt stabi-
lized the parameters used for diagnosis and monitoring 
of glaucoma (visual field, optic coherence tomography 
of the optic nerve papilla and retinal nerve fiber layer). 
In a study conducted by Sofie Fili et al. [17], the afore-
mentioned parameters were also stabilized as in our 
own study over a 12-month observation period. 

No serious complications occurred perioperatively in our 
study. In the early postoperative period we recorded a loose 
conjunctival suture in 3 eyes, which was followed by resutu-
ring in 1 eye due to infiltration of intraocular fluid from the 
wound. In the late postoperative period we recorded com-
plications in 1 eye. At 18 months after surgery the mouth 
of the implant obturated through the vitreous fiber by the 
loosened lens apparatus. It was necessary to explant the 
original implant, and to insert a second implant following 
prior anterior vitrectomy. It was not necessary to perform 
needling of the filtration cushion in any of the eyes. During 
the course of our study we did not record late hypotonia or 
loss of sight as a consequence of hypotonic maculopathy. 
No complications occurred such as hyphema, shallow ante-
rior chamber, choroidal ablation, blebitis, endophthlamitis 
or migration of the implant. We also did not record any case 
of loss of sight or malignant glaucoma. The incidence of 
perioperative and postoperative complications differs ac-
cording to different authors. In a study conducted by Ibarz 
Barberá et al. [4], no cases with complications were repor-
ted. In a study by Fea et al. [18], all the complications were 
mild and successfully resolved. Needling was performed on 
19 eyes, and surgical revision on 14 eyes. In a study by Bec-
kers et al. [5], non-serious adverse effects were recorded in 
56.4% of cases (increased IOP, hypotonia, keratitis, flat AC, 
hyphema and diplopia), whereas severe adverse effects 
were recorded in 6.9% (keratitis, conjunctival dehiscence, 
and corneal ulcer). In a study conducted by Batlle et al. [1],  
a total of 21 non-serious complications were reported du-
ring the first 3 years after surgery. A further 10 non-serious 
adverse cases were recorded up to the 5th year after surge-
ry, and 4 serious adverse cases (turbidity of posterior cap-
sule, posterior synechiae and pupillary affliction). No disor-
ders of the implant, chronic hypotonia or endophthalmitis 
were reported in the 5th year. Reoperation was performed 
on 2 patients (8.7%) due to failure of the filtration cushion.  
A second MicroShunt was implanted in one of these pa-
tients, whereas in the other patient the MicroShunt was 
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replaced by an XEN 45 gel stent. Needling of the filtration 
cushions was required in 2 patients (8.7%).

In recent years the options for surgical solution of 
glaucoma have been expanded by the introduction 
of MIGS. The mechanism of effect differs in MIGS. The 
XEN 45 gel stent and PRESERFLO™ MicroShunt drain 
the fluid into the subconjunctival space, similarly as 
in the case of trabeculectomy [8].

Although it still ranks as one of the most frequently per-
formed anti-glaucoma operations due to its effectiveness 
in reducing IOP, trabeculectomy nevertheless entails the 
risks of adverse effects such as the requirement for other 
sight-threatening postoperative interventions and a long 
postoperative convalescence time [6,19].

In a study conducted by Baker et al. [20], which compa-
res the effectiveness and safety of PRESERFLO™ MicroShunt 
with trabeculectomy, after 1 year the probability of suc-
cess was lower in the group with PRESERFLO™ MicroShunt 
(53.9%) in comparison with the group with trabeculectomy 
(72.7%). In the PRESERFLO™ MicroShunt group, complete 
success (IOP < 21 mmHg) was recorded in 60.8% of patients, 
in comparison with 68% after trabeculectomy. With regard 
to safety, the percentage of postoperative interventions and 
the incidence of hypotonia reported in a randomized study 
of PRESERFLO™ MicroShunt versus trabeculectomy was hi-
gher in the group with trabeculectomy. 

In a study by Gubser et al. [19] comparing PRESER-
FLO™ MicroShunt with trabeculectomy, it was demon-
strated that the decrease in intraocular pressure and the 
reduction of the number of anti-glaucoma medications 
during a two-year observation period in POAG is com-
parable in both groups. The complications during the 
postoperative period between both groups were also 
comparable, without statistical significance. 

In a study by Scheres et al. [8] which directly 
compared Preserflo Microshunt with an XEN 45 gel 
stent, the authors demonstrated that similar resul-
ts were achieved in eyes with POAG, with a similar-
ly high safety profile. A total of 73% of eyes with  
an XEN gel stent and 79% of implantations of Preser-
flo Microshunt demonstrated qualified success after 
24 months of observation. The study demonstrated 
a safe and effective reduction of intraocular pressu-
re and the need for anti-glaucoma medication, with 
a similar success rate after 2 years. 

In the case of the early phase of the therapeutic process 
of primary open-angle glaucoma, based on our results it 

is appropriate to prioritize PRESERFLO™ MicroShunt over 
other conventional surgical methods. The simple and re-
latively quick surgical method with a fast learning curve, 
with long-term reduction of intraocular pressure, as well as 
the significant reduction to discontinuation of anti-glauco-
ma medication and minimal perioperative complications, 
are key advantages of PRESERFLO™ MicroShunt.

A disadvantage of PRESERFLO™ MicroShunt is the 
risk of obturation of the drainage channel, which may 
require further surgical interventions. Another limiting 
factor is its high price. A very important factor is to ad-
here to the principle of the freely mobile, unimpaired 
conjunctiva in the place of implantation. 

This is a progressive method in the surgical treatment of 
glaucoma, with a high safety profile and minimal anatomi-
cal invasiveness, which may improve patients’ quality of life. 

This retrospective study has a number of limitations. 
The evaluated cohort comprised a smaller number of pa-
tients with a medium-length follow-up observation pe-
riod. The operations were performed by three surgeons. 
Primary open-angle glaucoma was diagnosed in all the 
patients, and as a consequence our results may not be 
usable for different types of glaucoma. This study is not 
comparative, and as a result does not provide informati-
on about the success rate between PRESERFLO™ Micro-
Shunt and other anti-glaucoma surgical techniques.

CONCLUSION

Severe and refractory glaucoma remains a difficult 
challenge for ophthalmologists due to poor adherence 
to pharmacological therapy and the extensive posto-
perative care required in connection with conventional 
surgical procedures. Trabeculectomy and large drain-
age shunts are often used in the treatment of uncon-
trollable medium-severe to severe glaucoma, but of-
ten require intensive postoperative care. The surgical 
procedure PRESERFLO™ MicroShunt may be indicated 
in the early phase of the therapeutic process before 
significant damage to the optic nerve has occurred. 
PRESERFLO™ MicroShunt can be used separately or in 
combination with phacoemulsification [11]. 

From our results it ensues that the glaucoma implant PRE-
SERFLO™ MicroShunt is an effective surgical method with mi-
nimal postoperative complications, leading to a reduction of 
average IOP and to discontinuation or reduction of local anti-
-glaucoma medication for up to 2 years after surgery. 
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