
e1

J Dry Eye Ocul Sur Dis 6(1):e1–e6; 29 August 2024
This article is distributed under the terms of the Creative Commons Attribution-

Non Commercial 4.0 International License. ©2024 Shah N

Original Article
DOI:10.22374/jded.v6i1.47

REVERSING THE BREAK POINT: MANAGEMENT OF OCULAR SURFACE AFTER 
ANTERIOR SEGMENT SURGERIES 
Nirmit Shah, HBMSc1,3, Edward Tran, HBMSc2,3, Angela Kyveris, HBSc, MSc, OD3,  
Toby Chan MD, FRCSC3,4

1Melbourne Medical School, University of Melbourne, Ground Floor, Medical Building, Corner of Grattan 
Street & Royal Parade, University of Melbourne, VIC 3052, Australia
2Schulich School of Medicine, University of Western Ontario, 1151 Richmond Street, London, ON N6A 
3K7, Canada
3Ocular Health Centre, 31 Kingsbury Dr Unit # 501, Kitchener, ON N2A 0K5, Canada
4Michael G. DeGroote School of Medicine, McMaster University, 90 Main St W, Hamilton, ON L8P 1H6, 
Canada

Corresponding Author: Toby Chan: toby.yb.chan@gmail.com

Submitted: 19 February 2024. Accepted: 7 August 2024. Published: 29 August 2024.

ABSTRACT

Background and Objective
Anterior segment surgeries such as trabeculectomies are staple procedures when managing a patient with 
long-standing glaucoma. However, they also come alongside an increased risk of conjunctival erosion, a 
complication with its detriments. Erosion can be repaired surgically and topically, yet no standard treat-
ment algorithm guides clinicians on how to deal with this issue. 
Methods
We present 3 cases in which a treatment algorithm utilizing strategic artificial tear selection successfully 
managed the ocular surface in patients with postoperative conjunctival erosion. 
Results
Our evidence suggests the importance of effectively choosing adequate artificial tears to address the under-
lying issue causing conjunctival erosion. Additionally, this evidence can direct clinical judgment when 
managing a patient’s ocular surface issues. Future research is needed to compare these outcomes against 
alternative measures for dealing with conjunctival erosions.
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INTRODUCTION

There are many examples of anterior segment 
surgeries, such as bleb-forming procedures, trabe-
culectomy, stents or shunts, corneal grafts, pteryg-
ium excision with or without conjunctival autografts, 
superficial keratectomy or fixated scleral interocular 
lens (IOL). However, a severe adverse event of ante-
rior segment surgeries is conjunctiva erosion. The 
incidence of conjunctiva erosion and exposure to 
the underlying drainage implant is 2% over a mean 
follow-up time of 2 years.1 Patch graft thinning and 
conjunctival erosion with exposure to the silicone 
tube is a complication that may occur in the late 
postoperative period in 2–7% of eyes after glaucoma 
drainage device implantation.2–5 As these surgeries 
are both necessary and practical, clinicians must 
become comfortable dealing with these postoper-
ative complications. Conjunctiva erosion can lead 
to exposure to the drainage implant, which might 
lead to infection and potentially endophthalmitis 
with subsequent eye loss.6 Preservative-containing 
artificial tears have also been shown to aggravate 
conjunctival erosion. The exposure of the ocular 
surface to these toxic preservatives decreases the 
integrity of the epithelial cells, compromising the 
barrier and further impairing healing after invasive 
surgery. It also increases conjunctival inflammatory 
cells while reducing the presence of goblet cells – all 
factors imperative in maintaining an optimal ocular 
surface to prevent associated complications with its 
degradation.7–8 Considering these factors, a clini-
cian must consider many variables when avoiding 
severe postoperative complications. A case series 
has shown that oral doxycycline is a potential non- 
surgical treatment for conjunctival erosion by inhib-
iting collagenolysis and restoring Meibomian gland 
function, thereby preventing tissue breakdown and 
promoting healing.9 Further research is needed to 
validate these findings.Therefore, a simplistic treat-
ment algorithm that achieves superior outcomes in 
patients suffering from conjunctival erosion is much 
needed. As this is not well documented, we present 
3 cases of patients who achieved excellent outcomes 

post valve-implant surgery through a treatment 
algorithm that includes optimizing the ocular sur-
face of patients using a strategic but simplistic 
choice of preservative-free lubricating drops.

CASE 1

The patient was an 81-year-old female with 
advanced pseudoexfoliative glaucoma (PXG). Her 
Pre-operative intraocular pressure (IOP) were 34 
mmHg in the left (OS) eye. To help control pres-
sures, the patient was on: timolol, brimonidine, 
brinzolamide, bimatoprost, pilocarpine 4%, and 
acetazolamide 125 mg qAM PO. She received an 
Ahmed® glaucoma valve and a donor sclera. On 
postoperative day (POD) 3, her IOP measured 8mm 
Hg, and was subsequently taken off all her glaucoma 
medications. However, fluorescein staining demon-
strated significant dye uptake in the superior- lateral 
portion of the operated eye, indicating the presence 
of damaged conjunctiva (See Figure 1). To improve 
the rate at which she healed, we attempted to stop 
her steroid drops and instilled hydraSense® Q2H 
when awake. Unfortunately, there was no  further 
progress in the repair of her conjunctiva over the 
next three days. Further alternatives to address this 
issue include switching artificial tears, add differ-
ent topical medications or surgical measures such as 
conjunctival flap or amniotic membrane instillation. 
We weighed each measure’s risks and benefits, and 
ultimately, opted to change hydraSense® to Thealoz® 
Duo q1H when awake and Ocunox™ ointment qhs. 
At the 2-week follow-up, a significant reduction in 
fluoresceine staining was noted, suggesting sub-
stantial conjunctival healing (See Figure 2). 

CASE 2

The patient was an 81-year-old male with 
advanced primary open-angle glaucoma (POAG). 
This patient presented to our clinic one-month post 
tube shunt implant with conjunctival dehiscence of 
2 × 2 mm. Additionally, his history included previ-
ous trabeculectomy and mitomycin C (Trab-MMC) 



Reversing the Break Point: Management of Ocular Surface after Anterior Segment Surgeries

e3

J Dry Eye Ocul Sur Dis 6(1):e1–e6; 29 August 2024
This article is distributed under the terms of the Creative Commons Attribution-

Non Commercial 4.0 International License. ©2024 Shah N

(A) (B)

FIG. 1. Conjunctival damage in the operated eye is shown without (A) and with (B) cobalt blue flores-
cence, subsequent to fluorescein administration, prior to the administration of hydration drops. 

(A) (B)

FIG. 2. Reduction in conjunctival damage 2 weeks post administration of Thealoz® Duo and Ocunox™ 
ointment; shown with (A) and without (B) cobalt blue florescence, subsequent to fluorescein administration. 

procedures, suggesting an increased risk of future 
procedural complications if the conjunctiva could 
not be healed. Due to our previous success in heal-
ing the conjunctiva using artificial tears, we placed 
the patient on Hylo® – Dual q1H and Ocunox™ qhs 
for one week. Unfortunately, follow-up examination 
indicated no significant healing – as demonstrated 

by the ocular surface uptake of fluorescein stain-
ing. We switched Hylo® – Dual to Thealoz® Duo 
q1H. After two weeks, there was still no change, 
so our final attempt was to switch Thealoz® Duo 
to Evolve™ Intensive Gel at the same frequency. 
Follow-up with the patient indicated full recovery 
of the ocular surface within three weeks.
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vitamin A derivative9. Vitamin A deficiency has 
been shown to significantly reduce the presence of 
goblet cells on the ocular surface. We can increase 
the goblet cell presence within the conjunctiva by 
regularly instilling RP-containing ointments.10 The 
increased presence of these cells allows for suffi-
cient production of mucins, which help lubricate the 
eye’s surface, therefore eliminating the dryness that 
causes impaired healing of conjunctival lesions.11 
Thealoz® Duo is a dually medicated artificial tear 
containing 3% trehalose and 0.15% sodium hyaluro-
nate (SH).12 The rationale behind using this artificial 
tear for our patients is based on evidence suggest-
ing that SH promotes the adhesion and migration 
of epithelial cells. This transition is via the CD44 
receptor for hyaluronate on the corneal and con-
junctival epithelium. By promoting the interaction 
of cytoskeletal components and proteins of the con-
junctiva, SH-containing artificial tears offer a valu-
able repair method for ocular surface lesions.13–16 
Additionally, trehalose, an osmoprotectant, has 
been shown to stabilize the lipid bilayer, suppress-
ing apoptosis and the expression of inflammatory 
and proteolytic metalloproteinase 9. Therefore, 
Thealoz® Duo simultaneously improves the rate 
at which the conjunctiva heals while inhibiting its 
degradation through inflammatory and apoptotic 
pathways.13–16 Evolve™ Intensive Gel contains hyal-
uronate, much like Thealoz® Duo, but also contains 
a crosslinked carbomer 980 0.2%; a mucoadhesive 

CASE 3

A 68-year-old female presented with advanced 
PXG in the right (OD) eye. She previously failed 
with Xen® Glaucoma treatment with MMC, and 
subsequent attempts to reduce her IOP involved the 
administration of a tube shunt with a donor sclera. 
Success in keeping her pressure reduced was lim-
ited by a 2mm conjunctival erosion over donor 
sclera as her vicryl suture was dissolving. As per 
our previously outlined cases, we initially tried 
Hylo® – Dual q1H and Ocunox™ ointment qhs, but 
there was no change after one week. Upon switch-
ing from Hylo® – Dual to Thealoz® Duo, the con-
junctiva showed a slight improvement with healing, 
as the erosion reduced to 1.4 mm after one week. 
However, no further improvement was observed at 
subsequent follow-ups. To further minimize the size 
of the lesion, we switched Thealoz® Duo to Evolve™ 
Intensive Gel. After four months, this slow-healing 
conjunctival erosion fully resolved, as demonstrated 
by no fluorescein uptake (Figure 3).

INTERVENTION RATIONALE

Herein, we will describe the rationale for the 
three different artificial tears used while attempting 
to heal the ocular surface. Identical in all cases was 
the use of Ocunox™ ointment qhs, which contains 
250 I/U of retinol palmitate (RP), the most stable 

(A) (B)

FIG. 3. Complete resolution of conjunctival erosion 4 months post administration of Evolve™ Intensive 
Gel; shown with (A) and without (B) cobalt blue florescence, subsequent to fluorescein administration.
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importance of methodical artificial tear choice when 
reforming a patient with significant damage to their 
ocular surface. Clinicians should use this evidence 
when deciding how they feel about best managing 
their patients’ ocular surfaces after similar surger-
ies. Future research should aim to test the capabil-
ity of conjunctival healing using artificial tears and 
compare their outcomes against alternative methods 
for repairing eroded conjunctivae, such as surgical 
repair.
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