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Purpose: We describe a case of conjunctival erosion following a PRESERFLO® MicroShunt procedure, and the
subsequent revision surgery.

Observations: Conjunctival erosion was noted overlying the MicroShunt implant at postoperative week 11, 8
weeks following a bleb needling procedure for bleb encapsulation. A brisk leak was observed at the site of
erosion. The patient underwent a subsequent revision procedure with repositioning of the MicroShunt implant
and mitomycin C (MMC) application.

Conclusion and importance: Conjunctival erosion may be a relatively rare but important complication following

MicroShunt surgery and may arise from a variety of risk factors. Extra care should be taken during bleb needling
in the context of MicroShunt, and needling should be directed posteriorly, beyond the distal tip of the

MicroShunt.

1. Introduction

The PRESERFLO® MicroShunt (Santen, Miami, Florida, USA) is a
microincisional filtration surgical device. It is an ab externo poly(poly
(styrene-block-isobutylene-block-styrene) or ‘SIBS’  MicroShunt,
composed of an inert biocompatible material. We performed our first
MicroShunt procedure in May 2019, and have since implanted over 60
MicroShunts.

The MicroShunt is presented as an alternative to trabeculectomy and
a primary surgical intervention in patients with open angle glaucoma.’
The theoretical advantages include easier surgery, shorter operating
time and potentially less frequent postoperative visits. It is arguably less
invasive than trabeculectomy, without the need for the creation of a
scleral flap or ostium. The flow resistance imparted by the small tube
diameter of the MicroShunt theoretically confers minimal risk of
hypotony. The first prospective randomized study comparing Micro-
Shunt (395 patients) versus trabeculectomy (131 patients) demon-
strated reductions in intraocular pressure (IOP) and glaucoma
medications in both groups, albeit with a lower mean IOP in the tra-
beculectomy group (11.1 mmHg versus 14.3 mmHg) at 1 year.” The
MicroShunt group had significantly fewer postoperative interventions
and a lower incidence of hypotony compared to trabeculectomy.

Conjunctival erosion following MicroShunt surgery may be relatively
rare, but has been described following an inferiorly placed MicroShunt®
and in the context of surgical revision." Conjunctival erosion and
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exposure is well described following conventional tube shunt surgery
and is a risk factor for endophthalmitis, evidence for which has been
demonstrated in large retrospective studies.”®

We describe a case of conjunctival erosion over a MicroShunt
implant. Erosion was noted following a bleb needling procedure and
suggests that extra care should be taken with needling in the context of
the MicroShunt. The patient underwent revision surgery to reposition
the MicroShunt through a superotemporally positioned scleral tunnel.

2. Case report

We report the case of a 76-year-old man of Jamaican origin with
bilateral advanced primary open angle glaucoma (POAG) and a previous
MicroShunt in the right eye. The patient had a medical history of hy-
pertension controlled with one medication.

Preoperatively, the best corrected visual acuity (BCVA) was 6/7.5 in
both eyes. IOP in the right eye was 17 on topical dexamethasone only
(following previous MicroShunt), while the left eye IOP was 38 mmHg
on four different IOP lowering medications. The mean deviation in the
left eye on Humphrey visual field 24-2 SITA Standard was —8.91dB with
evidence of progression in the preceding 12 months. The conjunctiva
was white and uninflamed. He had no prior surgery in the left eye. We
discussed surgical options with the patient including MicroShunt and
trabeculectomy and following discussion of the risks and benefits the
patient opted for a MicroShunt procedure for the left eye and provided
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informed consent.

The patient underwent a left eye MicroShunt procedure, performed
as per local protocol. A corneal stay suture was placed, followed by a
superior fornix-based conjunctival peritomy with posterior dissection.
MMC 0.4 mg/mL soaked sponges were applied subconjunctivally for 5
minutes. The conjunctival edge was elevated in order to minimize MMC
contact at the limbus. Sponges were removed and the subconjunctival
space was washed out with 50 mL of balanced salt solution (BSS).
Limited cautery was applied to bleeding vessels and a Tookes knife used
to smooth the scleral surface. The sclera was marked 3 mm posterior to
the limbus using the marking instrument provided and a scleral pocket
was created at this location using the Mani angled 1 mm wide blade. A
25G needle, bent with the bevel facing upwards, was inserted into the
scleral pocket and advanced a short distance. The eye was rotated into
primary position and the needle was angled along the iris plane and
advanced to enter the anterior chamber (AC), following which the
needle was removed. A corneal paracentesis was created at 3 o’clock
with a 15° blade and the AC was inflated with BSS. The MicroShunt was
then inserted into the AC, with the wings of the device securely inserted
into the scleral pocket. Flow was confirmed by observing drainage at the
posterior tip of the MicroShunt. A 10-0 nylon suture in a crossed
mattress configuration was used to secure the distal portion of the
MicroShunt to the globe. Watertight conjunctival closure was achieved
with 2 wing sutures and mattress sutures at the limbus using 10-0 nylon.
Intracameral cefuroxime and dexamethasone were injected. There were
no intraoperative complications.

The patient was commenced on topical preservative-free dexa-
methasone every 2 hours and chloramphenicol 4 times a day. At post-
operative day 5, the left eye IOP was 6 mm Hg, and had a well-
positioned implant and a diffuse posterior bleb.

At postoperative week 3, the left eye developed early bleb encap-
sulation and elevated IOP of 45 mmHg. Left eye bleb needling was
performed at the slit lamp under local anesthetic. Topical tetracaine 1%
followed by povodone iodine 5% was instilled in the left eye. Starting
temporal to the MicroShunt, a long subconjunctival track was created
using a 29G needle. The needle was used to pierce through the fibrotic
capsule, to needle the bleb posterior to the MicroShunt and to clear the
area surrounding the tip of the MicroShunt. Topical preservative-free
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dexamethasone was continued every 2 hours and chloramphenicol
was re-started 4 times a day.

IOP reduced to 10 mmHg post-procedure and 0.15 mL/3.75 mg of
subconjunctival 5-fluorouracil (5-FU) was injected superotemporally.
The 10-0 nylon mattress suture used to secure the distal portion of the
MicroShunt was noted to be loose following the needling procedure.

Following the needling procedure, the patient was seen weekly for 2
visits, then every 2 weeks for 2 visits. 5-FU was given on these 4 visits
following needling in order to mitigate scarring response. 5-FU 0.15 mL/
3.75 mg was administered with a 30G needle, superotemporally, 10-12
mm away from the bleb. The eye was washed with normal saline
following 5-FU injection. A Siedels test performed at each visit was
negative. IOP remained stable throughout this time.

Throughout this postoperative period the right eye also required bleb
needling for encapsulation. The IOP was reduced to 10 mmHg from a
pre-procedure IOP of 23 mmHg. There were no complications relating to
bleb needling. IOP remained stable in the right eye, on two topical IOP
lowering medications, and BCVA stable at 6/7.5.

At postoperative week 11 (8 weeks post needling procedure), a bleb
leak was noted on fluorescein examination of the left eye, which origi-
nated from an area of conjunctival erosion and MicroShunt exposure
(Fig. 1 and 2). The area of exposure was adjacent to the loose nylon
suture. The IOP was 15 mmHg, BCVA 6/6 and there was no sign of
infection. The patient reported a new onset of gritty sensation in the left
eye in the days preceding examination, but was otherwise comfortable.
He was commenced on topical moxifloxacin to his left eye four times a
day and topical dexamethasone four times a day, and scheduled for
revision of the MicroShunt to be performed within two weeks.

Revision of the left eye MicroShunt was performed under peribulbar
local anaesthesia, with the aim of re-positioning the shunt temporal to
the original location (Fig. 3). The subconjunctival and sub tenon’s space
was dissected posteriorly, focusing on the area temporal to the superi-
orly positioned MicroShunt. The existing MicroShunt was kept in situ for
the initial stages of the surgery to maintain intraocular pressure and
allow for ease of surgery. MMC 0.4 mg/mL soaked sponges were used in
the subtenons space for 2 minutes and washed out with BSS. During this
time, the distal tip of the MicroShunt was positioned external to the
conjunctiva to prevent MMC from entering the AC. The MicroShunt was

Fig. 1. Photographs of left eye PRESERFLO® MicroShunt and area of conjunctival erosion.
A. Loose suture adjacent to MicroShunt (arrowhead). B. Path of MicroShunt highlighted with white lines. C. Fluorescein uptake noted over area of erosion and

exposure (arrowhead). D. Aqueous leak from area of erosion.
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Fig. 2. Close up images of the area of conjunctival erosion over the PRESERFLO® MicroShunt in left eye. A. Path of MicroShunt and adjacent loose suture. B.
Fluorescein uptake over conjunctival erosion (arrowhead).

Fig. 3. Revision surgery intraoperative photos. A. At
the outset of surgery. B. Distal tip of MicroShunt
(arrowhead) external to conjunctiva during MMC
application. C. Sclera cleared to site revision Micro-
Shunt. D. Mani angled blade used to create scleral
pocket. E. 25G needle inserted into scleral pocket. F.
Eye rotated towards primary position as needle
inserted into AC. G. Newly sited revision MicroShunt,
with 10-0 nylon mattress suture to secure posterior
tip (white arrowhead). Old MicroShunt site with two
10-0 nylon sutures and tenons plug (black arrow-
head). H. End of case with conjunctival closure and
repaired radial conjunctival tear.
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removed from its original site and inserted into the AC through a newly
fashioned scleral tunnel. The scleral defect of the original MicroShunt
site was closed with two interrupted 10-0 nylon sutures and a plug of
tenons tissue to create a watertight seal. During conjunctival closure,
care was taken with the friable tissue. Despite this, a radial conjunctival
tear occurred adjacent to the point of erosion. 10-0 vicryl sutures were
used to repair the tear. The conjunctival pocket was closed using 10-
0 nylon sutures and intracameral cefuroxime and dexamethasone were
administered at the end of surgery.

In the postoperative period, a small leak was noted in the area of the
conjunctival tear, but well away from the location of the newly posi-
tioned MicroShunt. This leak resolved by postoperative week 4, and at
the most recent visit, the IOP in the left eye was 15 on two topical IOP
lowering medications and BCVA was 6/6. The patient has been seen a
total of 14 times following revision of the left eye MicroShunt, most
recently at 6 months post revision surgery. No leak has been detected on
Siedels at any subsequent visits.

3. Discussion

We present a case of conjunctival erosion and exposure of a Micro-
Shunt at postoperative week 11, 8 weeks following a bleb needling
procedure. We propose that several factors may have contributed to the
conjunctival erosion: 1) needling may have damaged conjunctiva
overlying the MicroShunt; 2) the loose nylon suture may have caused or
perpetuated conjunctival erosion; 3) the MicroShunt itself may have
caused erosion of the overlying conjunctiva; 4) a combination of these
factors.

The conjunctival entry site during needling was superotemporal and
well away from the area of the MicroShunt. However, conjunctival
injury may have occurred when needling the area adjacent to the
MicroShunt tip. MicroShunt blebs tend to be more posterior (compared
to trabeculectomy). Part of our needling was directed towards this
posteriorly located bleb. However, we also attempted to clear space
surrounding the distal tip of the MicroShunt. During this process the
overlying conjunctiva may have been damaged. This experience has
informed our current approach to MicroShunt bleb encapsulation. If a
bleb is present, we recommend performing needling, directed posteri-
orly, to avoid the area surrounding the MicroShunt tip. However, if no
bleb is present, our preferred approach is a return to the operating
theatre, to revise the MicroShunt bleb and clear the obstruction in a
more controlled fashion.

The ongoing presence of a loose nylon suture following needling may
have caused or perpetuated conjunctival erosion. Use of a 10-0 nylon
suture to secure the distal aspect of the MicroShunt is our local practice,
but is not a manufacturer-recommended technique. The suture is placed
under low tension, and is designed to prevent movement or elevation of
the MicroShunt over time (Fig. 3G). The approach has been recom-
mended by another group in the context of deficient tenon’s capsule
(discussed in more detail below).” It is not clear at this point whether the
inclusion of a nylon suture provides additional benefit. However, we
have not had other similar suture related issues and we continue to
incorporate its use with MicroShunt procedures.

There was no obvious movement of the MicroShunt despite a loose
nylon suture. However, the presence of the MicroShunt alone, through
micro-movements, could have theoretically exacerbated damage to the
conjunctiva following needling. MicroShunt exposure in the context of
healthy conjunctiva appears to be relatively rare. The two studies with
the largest cohorts did not report any cases of conjunctival erosion,
albeit with a short follow up period of 1 year.”® The study with the
longest follow up of 5 years also reported no cases of erosion, but had a
smaller cohort (23 patients), which may be underpowered to detect this
complication.” Four cases of MicroShunt exposure are present in the
literature and may be related to risk factors which are summarised in
Table 1 and described below.

In a retrospective study of 85 eyes in 79 patients, MicroShunt
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Table 1
Possible risk factors for conjunctival erosion following PRESERFLO®
MicroShunt.

Case of MicroShunt erosion Possible risk factors identified

Durr et al. 2020° Prior glaucoma surgery

Inferior MicroShunt placement

Revision surgery with MMC for bleb failure
Severe blepharitis

Deficiency of tenon’s capsule

Bleb needling

Loose nylon suture

Higher MMC concentration/duration

Michaels et al. 2021°
Bunod et al. 20217

Current case report

exposure was reported at postoperative month 6 in one eye that had
prior cataract surgery, trabeculectomy and tube shunt surgery, where
the MicroShunt was positioned inferiorly.> Another case report
described erosion over a MicroShunt implant following revision surgery
with intraoperative MMC for bleb failure. A second MicroShunt was
placed adjacent to the original MicroShunt, and erosion occurred over
the original implant.* The authors recommended removal of a
non-functioning MicroShunt during revision surgery due to the risk of
exposure, and advised caution in the secondary application of MMC in
these cases. Finally, a recent series of 2 cases of MicroShunt exposure
cited severe blepharitis associated with ocular surface inflammation and
deficiency in tenons capsule as common features between them.” One of
the patients had undergone a non-penetrating deep sclerectomy in both
eyes 5 years prior. In situations where there is a deficiency of tenon’s
capsule, the authors recommend use of a 10-0 nylon suture to fix the
distal part of the MicroShunt to the sclera, in a similar manner to which
we have described.

It is also relevant to consider the prevalence and risk factors for
conjunctival erosion in the setting of the XEN microstent (Allergan,
Dublin, Ireland)'® and conventional drainage tube shunts. The XEN
microstent has low rates of exposure reported in the literature, ranging
from 0.9 to 1.8%.'''* Erosion rates after conventional tube surgery
range from 5% in the Tube Versus Trabeculectomy (TVT) Study, 151.3%
in the Ahmed Baerveldt Comparison Study,'® and 2-4% in the Ahmed
versus Baerveldt Study.!” Erosion rates are higher in inferiorly placed
tubes, which may be related to increased exposure of the anterior
portion of the patch graft and mechanical disruption from the lower
1id,'®'? as well as in eyes with previous surgery, suggesting that prior
surgery may impact conjunctival health and potential risk of
erosion.'>?°

Finally, concentration and duration of MMC use in MicroShunt
procedures varies throughout the literature.>>®%*"?> In our Micro-
Shunt procedures, we use MMC 0.4 mg/mL for 5 minutes. It is possible
that this concentration and duration of MMC may contribute to
conjunctival thinning and erosion.”* However, use of higher MMC
concentrations (0.4 mg/mL) with the MicroShunt may be associated
with lower failure rates,® reduced need for postoperative glaucoma
medication,?’ lower mean IOP at 12 months®? and lower rates of
needling.>® Prior research into MMC use and trabeculectomy has sug-
gested a dose-response relationship between MMC concentration,
exposure time and surgical success, in which duration of exposure may
be more important than concentration.”® Our use of MMC 0.4 mg/mL for
5 minutes takes into account the reduced risk of hypotony with the
MicroShunt,? the potential for increased scarring associated with a
drainage device, as well as our high proportion of Afro-Caribbean pa-
tients. Key studies investigating MicroShunt surgery have highlighted
the need for further research into MMC dose and exposure time.>%%?1:23
Evidence will be imperative to guide our optimal approach to issues such
as MMC and aspects of postoperative management including bleb
needling. We hope that this report provides insight into technical aspects
of MicroShunt bleb needling and possible risk factors for conjunctival
erosion in this setting.
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4. Conclusion

Conjunctival erosion following MicroShunt implantation appears to
be relatively rare, based on existing studies with up to 5 years of follow
up. However, erosion can occur and may be associated with specific risk
factors mentioned above. We present a case of conjunctival erosion
following a bleb needling procedure in which we speculate that several
factors may have played a role. We recommend that bleb needling is
directed posterior to the distal MicroShunt tip to ameliorate the poten-
tial risk. We also recommend that sutures, if used to secure the Micro-
Shunt, are tied securely to prevent any potential complications relating
to their use.

Patient consent

Informed consent was obtained from the patient to publish this
report, but does not contain any personal information which could
identify the patient.

Funding

EF is supported by the Hector MacLean Scholarship from the Royal
Victorian Eye and Ear Hospital, Melbourne, Australia and the Centre for
Eye Research Australia.

Intellectual property

We confirm that we have given due consideration to the protection of
intellectual property associated with this work and that there are no
impediments to publication, including the timing of publication, with
respect to intellectual property. In so doing we confirm that we have
followed the regulations of our institutions concerning intellectual

property.
Research ethics

We further confirm that any aspect of the work covered in this
manuscript that has involved human patients has been conducted with
the ethical approval of all relevant bodies and that such approvals are
acknowledged within the manuscript.

Written consent to publish potentially identifying information, such
as details or the case and photographs, was obtained from the patient.

Authorship

We confirm that the manuscript has been read and approved by all
named authors.

We confirm that the order of authors listed in the manuscript has
been approved by all named authors.

Contact with the editorial office

This author submitted this manuscript using his/her account in
EVISE.

We understand that this Corresponding Author is the sole contact for
the Editorial process (including EVISE and direct communications with
the office). He/she is responsible for communicating with the other
authors about progress, submissions of revisions and final approval of
proofs.

We confirm that the email address shown below is accessible by the
Corresponding Author, is the address to which Corresponding Author’s
EVISE account is linked, and has been configured to accept email from
the editorial office of American Journal of Ophthalmology Case Reports:

American Journal of Ophthalmology Case Reports 25 (2022) 101347
Authorship

All authors attest that they meet the current ICMJE criteria for
Authorship.

Declaration of competing interest

The following authors have no financial disclosures: EF, HH, UD, AG,
KSL.

Acknowledgements
None.

References

1. Batlle JF, Fantes F, Riss I, et al. Three-year follow-up of a novel aqueous humor
MicroShunt. J Glaucoma. 2016;25:e58-65.

2. Baker ND, Barnebey HS, Moster MR, et al. Ab-externo MicroShunt versus
trabeculectomy in primary open-angle glaucoma: 1-year results from a 2-year
randomized, multicenter study. Ophthalmology. 2021. https://doi.org/10.1016/j.
ophtha.2021.05.023. Available at:.

3. Durr GM, Schlenker MB, Samet S, Ahmed IIK. One-year outcomes of stand-alone ab
externo SIBS microshunt implantation in refractory glaucoma. Br J Ophthalmol.
2020. https://doi.org/10.1136/bjophthalmol-2020-317299. bjophthalmol-2020.
Available at:.

4. Michaels L, Holland L, Mercieca K. Trans-conjunctival Erosion of a Novel SIBS
Microshunt after Revision Surgery Using Mitomycin C. J Glaucoma; 2021. Online First.
Available at: https://journals.lww.com/glaucomajournal/Fulltext/9000/Tran
s_conjunctival Erosion_of a Novel SIBS.97609.aspx. Accessed May 18, 2021.

5. Levinson JD, Giangiacomo AL, Beck AD, et al. Glaucoma drainage devices: risk of
exposure and infection. Am J Ophthalmol. 2015;160, 516-521.e2.

6. Al-Torbak AA, Al-Shahwan S, Al-Jadaan I, et al. Endophthalmitis associated with the
Ahmed glaucoma valve implant. Br J Ophthalmol. 2005;89:454-458.

7. Bunod R, Robin M, Buffault J, et al. PreserFlo MicroShunt® exposure: a case series.
BMC Ophthalmol. 2021;21:273.

8. Schlenker MB, Durr GM, Michaelov E, Ahmed IIK. Intermediate outcomes of a novel
standalone ab externo SIBS microshunt with mitomycin C. Am J Ophthalmol. 2020;
215:141-153. https://doi.org/10.1016/j.aj0.2020.02.020. Available at:.

9. Batlle JF, Corona A, Albuquerque R. Long-term results of the PRESERFLO
MicroShunt in patients with primary open-angle glaucoma from a single-center
nonrandomized study. J Glaucoma. 2021;30:281-286.

10. Lim R, Lim KS. XEN implant-related endophthalmitis. Ophthalmology. 2018;125:209.

11. Widder RA, Dietlein TS, Dinslage S, et al. The XEN45 Gel Stent as a minimally
invasive procedure in glaucoma surgery: success rates, risk profile, and rates of re-
surgery after 261 surgeries. Graefes Arch Clin Exp Ophthalmol. 2018;256:765-771.

12. Heidinger A, Schwab C, Lindner E, et al. A retrospective study of 199 Xen45 stent
implantations from 2014 to 2016. J Glaucoma. 2019;28:75-79.

13. Grover DS, Flynn WJ, Bashford KP, et al. Performance and safety of a new ab interno
gelatin stent in refractory glaucoma at 12 months. Am J Ophthalmol. 2017;183:
25-36.

14. Reitsamer H, Sng C, Vera V, et al. Two-year results of a multicenter study of the ab
interno gelatin implant in medically uncontrolled primary open-angle glaucoma.
Graefes Arch Clin Exp Ophthalmol. 2019;257:983-996.

15. Gedde SJ, Herndon LW, Brandt JD, et al. Postoperative complications in the Tube
versus Trabeculectomy (TVT) study during five years of follow-up. Am J Ophthalmol.
2012;153, 804-814.el.

16. Budenz DL, Feuer WJ, Barton K, et al. Postoperative complications in the ahmed
Baerveldt Comparison study during five years of follow-up. Am J Ophthalmol. 2016;
163:75-82. e3.

17. Christakis PG, Kalenak JW, Tsai JC, et al. The ahmed versus Baerveldt study: five-
year treatment outcomes. Ophthalmology. 2016;123:2093-2102.

18. Pakravan M, Yazdani S, Shahabi C, Yaseri M. Superior versus inferior Ahmed
glaucoma valve implantation. Ophthalmology. 2009;116:208-213.

19. Sidoti PA. Inferonasal placement of aqueous shunts. J Glaucoma. 2004;13:520-523.

20. Gedde SJ, Feuer WJ, Lim KS, et al. Treatment outcomes in the primary tube versus
trabeculectomy study after 3 Years of follow-up. Ophthalmology. 2020;127:333-345.

21. Beckers HJM, Aptel F, Webers CAB, et al. Safety and effectiveness of the
PRESERFLO® MicroShunt in primary open-angle glaucoma: results from a 2-year
multicenter study. Ophthalmol Glaucoma. 2021. https://doi.org/10.1016/j.
0gla.2021.07.008. Available at:.

22. Riss I, Batlle J, Pinchuk L, et al. [One-year results on the safety and efficacy of the
InnFocus MicroShunt™ depending on placement and concentration of mitomycin
C]. J Fr Ophtalmol. 2015;38:855-860.

23. Fea AM, Laffi GL, Martini E, et al. Effectiveness of MicroShunt in patients with
primary open-angle and pseudoexfoliative glaucoma: a retrospective European


http://refhub.elsevier.com/S2451-9936(22)00093-7/sref1
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref1
https://doi.org/10.1016/j.ophtha.2021.05.023
https://doi.org/10.1016/j.ophtha.2021.05.023
https://doi.org/10.1136/bjophthalmol-2020-317299
https://journals.lww.com/glaucomajournal/Fulltext/9000/Trans_conjunctival_Erosion_of_a_Novel_SIBS.97609.aspx
https://journals.lww.com/glaucomajournal/Fulltext/9000/Trans_conjunctival_Erosion_of_a_Novel_SIBS.97609.aspx
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref5
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref5
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref6
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref6
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref7
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref7
https://doi.org/10.1016/j.ajo.2020.02.020
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref9
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref9
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref9
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref10
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref11
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref11
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref11
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref12
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref12
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref13
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref13
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref13
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref14
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref14
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref14
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref15
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref15
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref15
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref16
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref16
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref16
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref17
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref17
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref18
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref18
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref19
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref20
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref20
https://doi.org/10.1016/j.ogla.2021.07.008
https://doi.org/10.1016/j.ogla.2021.07.008
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref22
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref22
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref22

E.T. Fahy et al. American Journal of Ophthalmology Case Reports 25 (2022) 101347

multicenter study. Ophthalmol Glaucoma. 2021. https://doi.org/10.1016/j.
0gla.2021.08.005. Available at:.

24. DeBry PW, Perkins TW, Heatley G, et al. Incidence of late-onset bleb-related

complications following trabeculectomy with mitomycin. Arch Ophthalmol. 2002;
120:297-300.

25. Robin AL, Ramakrishnan R, Krishnadas R, et al. A long-term dose-response study of
mitomycin in glaucoma filtration surgery. Arch Ophthalmol. 1997;115:969-974.


https://doi.org/10.1016/j.ogla.2021.08.005
https://doi.org/10.1016/j.ogla.2021.08.005
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref24
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref24
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref24
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref25
http://refhub.elsevier.com/S2451-9936(22)00093-7/sref25

	Conjunctival erosion following a PRESERFLO® MicroShunt procedure
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Patient consent
	Funding
	Intellectual property
	Research ethics
	Authorship
	Contact with the editorial office
	Authorship
	Declaration of competing interest
	Acknowledgements
	References


