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A B S T R A C T   

Purpose: To report a cases series of corneal perforations treated with cyanoacrylate glue patch (CGP) assessed 
with optical coherence tomography for monitoring corneal status in long-term follow-up examinations. 
Observations: CPG was successfully used as primary treatment in three cases of corneal perforations. Spontaneous 
loosening or dislodging of the CPG did not occur in the follow-up. Anterior segment optical coherence tomog
raphy (AS-OCT) was performed to monitor wound healing at the site of perforation before considering the CGP 
removal. The presence of normal epithelium layer beneath the glue patch and stromal regeneration tissue were 
confirmed by AS-OCT, and glue patch was safely removed. 
Conclusions and importance: The area of healing tissue beneath the CGP may not be easy to evaluate using the slit- 
lamp microscopy alone. AS-OCT is a useful tool in the assessment of corneal healing tissue in the presence of 
cyanoacrylate glue patch.   

1. Introduction 

Corneal perforation is an ophthalmic emergency that requires urgent 
management. The goal of treatment of corneal perforations is to restore 
globe integrity and allow healing of the defect to make the cornea 
amenable for future visual rehabilitation. Corneal glueing with cyano
acrylate glue patch (CPG) is the most commonly described technique to 
manage small perforations.1 

Since cyanoacrylate material is non-biodegradable, potentially toxic 
and pro-inflammatory, is considered a temporary measure and should be 
removed at some point. The timing of CGP removal is still a contro
versial subject. Moreover, the area of healing tissue beneath the CGP 
may not be easy to evaluate using the slit-lamp microscopy.2 

Anterior segment optical coherence tomography (AS-OCT) is 
extremely valuable in studying anterior segment pathology involving 
cornea. Particularly, AS-OCT is useful for assessment of the area of the 
actual stromal thickness and healing tissue in cases of corneal injury.3 

The purpose of this study is to describe AS-OCT findings in corneal 
perforations treated with CPG application. 

2. Findings 

Three patients were diagnosed with corneal perforation using slit- 
lamp examination, which revealed Seidel’s positive sign at the outset. 
The cause of corneal perforation was ocular trauma in 1 eye, and stromal 
herpetic keratitis in 2 eyes. In all patients, informed consent was ob
tained and a cyanoacrylate glue patch procedure was achieved. 

The procedures were performed under topical anesthesia using 0.5% 
tetracaine eye drops. First, a single 3 mm diameter disc was cut from a 
sterile surgical plastic drape using a 3 mm skin trephine. The epithelium 
surrounding the corneal perforation was removed manually with scalpel 
blade or a microsponge. After the healthy corneal stroma was exposed 
and the ocular surface was dry, a small amount of N-butyl-cyanoacrylate 
was applied to the center of the disc, followed by the application of the 
glue patch (plastic disc + cyanoacrylate) directly in the area of corneal 
perforation. Finally, a therapeutic contact lens was placed. This suc
cessfully sealed the corneal perforation, resulting in cessation of aqueous 
leakage and adequate anterior chamber depth after 30 minutes. Patients 
were followed-up daily with slit-lamp examinations after the CGP pro
cedure for the first week and thereafter as needed. 

High resolution AS-OCT using the Triton Swept-source OCT (Top
con) was performed to monitor wound healing at the site of perforation 
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before considering the CGP removal. Cross-sectional OCT scans were 
carried out through the area of the corneal perforation, with the scan
ning beam running through the meridian that crossed the center of the 
perforation. 

Case 1. A 40 year-old male with a history of wire trauma in his left eye 
presented with a 2 mm central corneal perforation. A CGP was used as 
initial management, followed by topical medication. After 8 months, the 
patch remained in its place. The AS-OCT showed bandage contact lens, 
plastic disc and cyanoacrylate material, normal epithelium layer un
derneath the patch and stromal regeneration tissue (Fig. 1-A). 

Case 2. A 64-year-old female with a history of stromal herpetic kera
titis presented with a 1 mm temporal corneal perforation in the right 
eye. The patient was treated with a CGP and oral valacyclovir. After 4 
months, the AS-OCT displayed the bandage contact lens, plastic disc and 
cyanoacrylate material, epithelium and corneal healing tissue under
neath the patch (Fig. 1-B). 

Case 3. A 38-year-old male with a history of stromal herpetic keratitis 
in the right eye presented with a 2 mm inferior corneal perforation. He 
was treated with CGP and oral valacyclovir. At 9 months follow-up, the 
patch remained in place. AS-OCT imaging confirmed bandage contact 
lens, plastic disc with cyanoacrylate material, epithelium and stromal 
regeneration tissue (Fig. 1-C). 

All patients underwent a single CGP application. Spontaneous loos
ening or dislodging of the glue patch did not occur. In all cases the patch 
was successfully removed after AS-OCT assessment (Fig. 2). None of the 
eyes required re-application or additional surgical procedures for tec
tonic purposes. 

3. Discussion 

In the event of severe stromal thinning or corneal perforation, urgent 
intervention is needed to maintain anatomical integrity. The use of 

Fig. 1. Imaging of corneal healing tissue and cyano
acrylate glue patch with anterior segment optical 
coherence tomography. Cross-sectional image in pa
tients with corneal perforation due to wire trauma (A) 
and stromal herpetic keratitis (B, C) reveals a bandage 
contact lens in situ (yellow arrow). Plastic disc and 
cyanoacrylate material are visible under de bandage 
contact lens (arrowhead). Similarly, normal epithe
lium layer (asterisk) and stromal regeneration tissue 
(cross mark) are also visible below the glue patch. 
Time of OCT acquisition were 8, 4 and 9 months after 
GCP placement, respectively. (For interpretation of 
the references to colour in this figure legend, the 
reader is referred to the Web version of this article.)   
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cyanoacrylate glue is the most common method described.4 This pro
cedure has become the initial treatment of choice for small corneal 
perforation because it is easily available and cost effective compared 
with procedures like amniotic membrane or corneal transplantation.5 

The CGP normally is allowed to dislodge spontaneously, although, 
cyanoacrylate is known to adhere to a wound site for a long period given 
its nonbiodegradability.6 Complications associated with CGP have been 
reported, including increased ocular surface inflammation, corneal 
neovascularization and giant papillary conjunctivitis.7 Therefore, CGP 
should be considered a transitory measure and removal is required. 

Controversy still surrounds the issue of selecting proper timing for 
CGP removal. Some authors have recommended the removal of glue 
patch if still present at 3–5 weeks, however, there is no clear consensus 
on optimal timing for patch withdrawal.8 

Because cyanoacrylate is not biocompatible and does not allow cells 
to grow on it, consequently, all healing and re-epithelialization occur 
beneath the glue. The area of healing tissue under the patch may not be 
easy to properly evaluate using the slit-lamp alone.9 

To determine morphological changes of the cornea, AS-OCT has been 
found to be useful. AS-OCT can provide noninvasive evaluation, 
allowing for real-time imaging of all corneal structures, including the 
epithelium, stromal thickness and even wound healing process.9,10 

Utsunomiya and colleagues observed that after corneal stromal 
thinning, AS-OCT showed epithelial hypertrophy and hyperplasia in the 
affected area; subsequently, scar tissue formed with an improvement in 
the thickness of the corneal stroma. The scar tissue gradually appeared 
clear on slit-lamp examination; however, the high signal on AS-OCT 
remained.11 In a recent study with corneal perforations, postglueing 
AS-OCT showed a dense hyperreflective band corresponding to the glue 
and the plastic disc; in all cases stroma and epithelial healing occurred 
beneath the glue and were replaced by scar tissue.12 In our case series, 

both the CGP material and the regeneration tissue were properly 
acknowledged with OCT imaging. 

Potential limitations resulting from image artefacts due to factors 
such as scarring, oedema and the CGP itself can potentially impair the 
OCT signal quality in more posteriorly located tissue layers, with 
shadowing posterior to the glue. Nevertheless, our observations using 
high resolution AS-OCT provided appropriate assessment of cornea 
status beneath the CGP, showing re-epithelization, stromal thickness 
and healing tissue. 

Conclusions: The area of healing tissue beneath the CGP may not be 
easy to evaluate using traditional methods. AS-OCT allows the visuali
zation of corneal healing tissue in the presence of cyanoacrylate glue 
patch, allowing for a more precise follow up, supporting to decide the 
proper timing for glue patch removal. Additionally, OCT might be used 
to consider another surgical procedure in the absence of corneal healing. 
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Fig. 2. Slit-lamp biomicroscopy of all three patients. 
Postglueing clinical appearance of the cornea of case 
1 (A), case 2 (D) and case 3 (G) at 8, 4 and 9 months, 
respectively. 
After patch extraction, corneal regeneration tissue is 
observed in all cases (B, E, H) with a negative Seidel 
test assessed with fluorescein dye and cobalt blue 
light (C, F, I). . (For interpretation of the references to 
colour in this figure legend, the reader is referred to 
the Web version of this article.)   
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